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IMU Contemporary Studies in Linguistics I

Abstract

Contemporary Studies in Linguistics I advances a clear editorial thesis:
contemporary linguistics is unified not by a single method, language
family, or theoretical school, but by a common explanatory task—
showing how linguistic patterns become observable, interpretable, and
defensible through different forms of evidence. Rather than presenting
diversity as an end in itself, this edited volume treats historical records,
manuscripts and inscriptions, corpora, experiments, discourse data,
bibliometric mappings, and Al-mediated texts as complementary
evidential domains for linguistic analysis.

Across twenty chapters, the volume moves from historical-comparative
reconstruction and lexical history to morphosyntax, phonetics and
phonology, semantics, discourse and metadiscourse, bilingual and
heritage-language processing, bibliometric research, and emerging
interfaces between linguistics and artificial intelligence. What binds
these contributions is a shared set of questions: how are linguistic
patterns constrained, processed, documented, and transformed; what
counts as adequate evidence for linguistic analysis; and how do new
tools reshape the empirical foundations of the field?

A major strength of the volume lies in its combination of theoretically
informed argumentation with methodologically explicit studies on
Turkish and other languages. Its central contribution is to show that
methodological pluralism is not miscellany but cumulative argument:
different kinds of data illuminate different dimensions of the same
object—language as historical record, structured system, cognitive
process, and situated use. By bringing historical depth, formal analysis,
empirical measurement, and digital innovation into a single frame, the
volume offers a coherent account of what contemporary linguistics is,
how it proceeds, and how cumulative linguistic knowledge is built
across heterogeneous materials and methods.

Keywords: contemporary linguistics; linguistic evidence; linguistic
explanation; methodological pluralism; historical and comparative
linguistics; experimental linguistics; discourse studies; digital methods;
artificial intelligence



Onsoz

Cagdas Dilbilim Yazilar: I: IMU Dilbilimi 15. Yil Armagan Kitabu,
Istanbul Medeniyet Universitesi Dilbilimi Boliimiiniin kurulusunun on
besinci yili dolayisiyla hazirlanan bir an1 kitabidir. Kitap, bdliimiin
akademik gelisim siirecini ve bu siirece eslik eden kurumsal hafizayi
goriinlir kilmayr amacglamakta ve ayni zamanda Tiirkiye’den ve
diinyanin farkli tiniversitelerinden dilbilimcilerin katkilariyla olugan bir
derleme niteligi de tagimaktadir.

Istanbul Medeniyet Universitesi 2010 yilinda kuruldugunda, Dilbilimi
Boliimii de bu siirecin kurucu bir unsuru olmustur. Universitenin
kurulusu, 14 Temmuz 2010°da TBMM’de kabul edilen 6005 sayili
kanunun, 21 Temmuz 2010 tarihli Resmi Gazetede yayimlanmasiyla
yiiriirlige girmistir. Boliimiin ilk yapilanmasi sayilan 1416 sayili kanun
kapsamindaki gorevlendirmelerin 7 Ekim 2010 tarihinde yapilmasi,
buna karsin kurucu rektdr atamasinin 10 Aralik 2010 tarihinde
gergeklesmesi bolimiimiiziin tarihi agisindan oldukga ilgingtir. Bu
siireg, boliimiimiiziin Istanbul Universitesi Dilbilimi Béliimiiyle
birlikte Istanbul’daki ilk bagimsiz dilbilimi boliimii olarak kabul
edilmesini de miimkiin kilmaktadir. Heniiz {niversitenin fiziki
mekanlarinin ve idari yapisinin tam olarak olusmadigi bir donemde
hayata gegen bolimiimiiz; 6grenci kabuliinden 6nce nitelikli akademik
kadronun yetistirilmesine ve bilimsel altyapmin olusturulmasina
odaklanmistir. Bu vizyoner yaklagim, ilerleyen yillarda boliimiin ulusal
ve uluslararas1 akademik aglara entegre olabilmesinin de zeminini
hazirlamistir.

Boliimiin akademik cekirdeginin olusumunda, merkezi sinavlar ve
insan kaynagina yapilan stratejik yatirnmlar belirleyici olmustur. Bu
cercevede, 2010 yilinda 1416 sayili kanun kapsaminda MEB bursuyla
yurt disina gonderilen Firat Bagbug ve Hiilya Kocagiil ile 2011 yilinda
Ogretim Uyesi Yetistirme Programi (OYP) aracihigiyla doktora
egitimini tamamlamak iizere Hacettepe Universitesinde gorevlendirilen
Oktay Cinar, boliimiin kurumsal kimligini sekillendirmede 6nemli rol
oynamuglardir. 2013 yili ise IMU Dilbilimi Béliimii agisindan énemli
bir doniim noktasidir. Bu yil, Hakan Aydemir boliimde fiilen gérev
yapan ilk akademik personel olarak atanmistir. Uzun bir yapilanma
sonrasinda, 2024 yilinda arastirma gorevlisi Zeynep Feyza Erdemir’in
kadroya katilmasiyla boliimiin akademik yapisi giiglenmeye devam
etmistir.



Her ne kadar Dilbilimi Boliimii 2010 yilinda kurulmus olsa da lisans
diizeyinde ilk 6grenci kabulii 2022-2023 egitim-6gretim doneminde
gerceklesmistir. Bu siire, geriye donlip bakildiginda, giicli bir
akademik altyapmin ve arastirma kiiltliriiniin olusturulmasi igin bir
hazirlik doénemi olarak degerlendirilebilir. Boliim, ilk 6grencilerini
kabul ettiginde, farkli alt alanlarda liretim yapan, ulusal ve uluslararasi
alan yazini1 yakindan takip eden ve ¢agdas yontemleri kullanan bir
akademik cevre haline gelmistir.

Bu armagan kitabi, s6z konusu akademik birikimin yalnizca bolim
icinden degil, daha genis bir akademik ¢evreden gelen katkilarla
somutlasmis halidir. Kitapta yer alan béliimler, Istanbul Medeniyet
Universitesi Dilbilimi Boliimii 6gretim elemanlarinin ¢alismalarmin
yani sira, Tiirkiye’deki ve yurt disindaki farkli iiniversitelerde gorev
yapan dilbilimcilerin 6zglin arastirmalarim1 da igermektedir. Bu
yoniiyle kitap, bolimiin akademik iiretimini ¢evreleyen genis bir
bilimsel agin da bir gostergesidir. Kitapta yer alan g¢aligmalar,
dilbilimin farkli alt alanlarina yayilan genis bir konu ¢esitliligini temsil
etmektedir. Tarihsel ve kargilagtirmali dilbilim, bigimbilim, sesbilim,
s0zdizim ve anlambilim, sdylem ve metin incelemeleri, deneysel
dilbilim c¢aligmalar1 ile dijital aragtirma yontemleri ve yapay zeka
temelli yaklagimlar bu g¢esitliligin baslica ornekleri arasinda yer
almaktadir. Bu yoniiyle kitap, yalnizca bir “ami kitab1” olmanin
Otesinde, giincel dilbilim arastirmalarinin yontemsel ve kuramsal
cesitliligini de bir araya getiren bir derleme niteligi tasimaktadir. Farkli
kuramsal yaklagimlarin, veri tiirlerinin ve aragtirma geleneklerinin ayni
cati altinda bulusmasi, kitabin temel hedeflerinden birini
olusturmaktadir. Bu armagan kitabi, Istanbul Medeniyet Universitesi
Dilbilimi Bélimiiniin  kurulusundan bugiine emegi gegen tiim
akademik personele; kitaba katki sunan Tiirkiye’den ve diinyadan
dilbilimcilere; boliimiin gelisimine katki saglayan 6grencilere ve bu
kurumsal hafizay1 paylasan tiim paydaslara ithaf edilmistir. Ge¢gmisten
alinan giicle, dilin karmasik yapisim1 anlamaya ve anlatmaya yonelik
bilimsel yolculugumuzun uzun yillar boyunca stirmesi dilegiyle...

Editorler
Oktay CINAR, Firat BASBUG, Hakan AYDEMIR
31 Aralik 2025. Kadikdy, Istanbul



Preface

Contemporary Studies in Linguistics 1: IMU Linguistics 15th
Anniversary Commemorative Volume is a book prepared on the
occasion of the fifteenth anniversary of the establishment of the
Department of Linguistics at Istanbul Medeniyet University. The
volume aims to make visible both the academic development process
of the department and the institutional memory that has accompanied
this process, while at the same time constituting an edited collection
brought together through contributions from linguists working at
universities in Tiirkiye and around the world. When Istanbul Medeniyet
University was founded in 2010, the Department of Linguistics was
established as one of its founding units. The establishment of the
university entered into force with the publication of Law No. 6005,
adopted by the Grand National Assembly of Tiirkiye on 14 July 2010,
in the Official Gazette on 21 July 2010. From the perspective of the
department’s history, it is particularly noteworthy that the first
appointments under Law No. 1416—considered the initial structuring
of the department—were made on 7 October 2010, whereas the
appointment of the founding rector took place later, on 10 December
2010. This sequence of events also allows our department to be
regarded, alongside the Department of Linguistics at Istanbul
University, as one of the first independent linguistics departments in
Istanbul. Established at a time when the university’s physical
infrastructure and administrative structure had not yet been fully
formed, the department prioritized the training of a qualified academic
staff and the development of a solid scientific foundation prior to
admitting students. This visionary approach later laid the groundwork
for the department’s integration into national and international
academic networks. The formation of the department’s academic core
was shaped by centralized examinations and strategic investments in
human resources. Within this framework, Firat Basbug and Hiilya
Kocagiil, who were sent abroad in 2010 under the Ministry of National
Education scholarship within the scope of Law No. 1416, as well as
Oktay Cinar, who was appointed to Hacettepe University in 2011 to
complete his doctoral studies through the Faculty Member Training
Program (OYP), played significant roles in shaping the department’s
institutional identity. The year 2013 represents an important milestone
for the Department of Linguistics at IMU, as Hakan Aydemir was
appointed as the first academic staff member actively serving in the
department. Following a long period of institutional development, the
department’s academic structure continued to be strengthened in 2024
with the appointment of research assistant Zeynep Feyza Erdemir.



Although the Department of Linguistics was established in 2010, its
first undergraduate student intake took place in the 2022-2023
academic year. In retrospect, this period can be regarded as a
preparatory phase dedicated to building a strong academic
infrastructure and research culture. By the time the department admitted
its first students, it had already become an academic environment
characterized by scholarly production across different subfields, close
engagement with national and international literature, and the use of
contemporary methodologies. This book represents the tangible
outcome of this academic accumulation, enriched not only by
contributions from within the department but also by a broader
academic community. In addition to the works of faculty members from
the Department of Linguistics at Istanbul Medeniyet University, the
volume includes original research by linguists affiliated with various
universities in Tiirkiye and abroad. In this respect, the book also stands
as an indicator of the extensive scholarly network surrounding the
department’s academic production. The contributions included in the
volume reflect a broad thematic diversity spanning multiple subfields
of linguistics. Historical and comparative linguistics, morphology,
phonetics and phonology, syntax and semantics, discourse and text
studies, experimental linguistics, as well as digital research methods
and artificial intelligence—based approaches are among the primary
examples of this diversity. In this sense, the volume goes beyond being
merely a commemorative book and also serves as an edited collection
that brings together the methodological and theoretical diversity of
contemporary linguistic research. One of the fundamental aims of the
book is to create a shared space in which different theoretical
perspectives, data types, and research traditions converge under a single
framework. This book is dedicated to all academic staff who have
contributed to the Department of Linguistics at Istanbul Medeniyet
University since its establishment; to the linguists from Tiirkiye and
around the world who have contributed to the volume; to the students
who have supported the development of the department; and to all
stakeholders who share this institutional memory. With the strength
drawn from the past, we hope that our scholarly journey toward
understanding and explaining the complex structure of language will
continue for many years to come.

Editors 5 '
Oktay CINAR, Firat BASBUG, Hakan AYDEMIR
31 December 2025, Kadikdy, Istanbul
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INDETERMINACY IN ETYMOLOGY:
RECONSTRUCTING THE PIE WORD
FOR ‘SHEEP,” WITH NOTES ALSO
ON TOCHARIAN B as ‘GOAT’ AND PIE
*héwis ‘BIRD’

Douglas Q. ADAMS
Prof., University of Idaho, dgadams(@uidaho.cedu

Adams, D. Q. (2025). Indeterminacy in etymology: Reconstructing the PIE word for ‘sheep,” with notes also
on Tocharian B as ‘goat’ and PIE hzéwis ‘bird’. In O. Ciar, F. Basbug & H. Aydemir (Eds.), Contemporary
studies in  lingnistics 1I: IMU  Linguistics 15th  anniversary ative volume (pp. 05-12). Artstirem.
https://doi.org/10.7816/imuling-15-2025-01X001

ABSTRACT

The Indo-European word for ‘sheep’ is well-represented in most Indo-European
groups. However, its exact shape in the proto-language is not as well-established as
usually thought. The initial laryngeal has been reconstructed as *i;-, *h2-, or *h3- by
various investigators and the noun’s accentual pattern often left undefined. The
argument here is that we cannot reconstruct with certainty. It seems perhaps most likely
that it was an acrostatic *h20wi-/h2éwi- but Tocharian might also reflect either *h2o0wi-
and *h30owi- and, if the latter, *h30wi-/hséwi- would certainly be possible for other Indo-
European groups. Knowing if PIE *h3- became y- in Lycian would help delimit the
number of indeterminacies but not solve the problem decisively. We will be left with
multiple possibilities.

Keywords: Indo-European etymology, PIE laryngeals (*h2, *hs), ‘Sheep’ etymon
(*h20wi- ~ *hsowi-), Acrostatic nouns, Lengthened-grade Athematic formations (Hitt.
ass-, Skr. asat), Brugmann’s Law, Tocharian B (as-), Anatolian evidence, Comparative
method.

oz
Hint-Avrupa kokenli ‘koyun’ anlamindaki sdzciik, Hint-Avrupa dil gruplarinin gogunda
iyi taniklanmistir. Ne var ki, bu sézciigiin Ana Hint-Avrupa dilindeki (PIE) tam bigimi,
genelde diisiiniildiigii kadar iyi belirlenememistir. Onsesteki girtlaksil, farkli arastir-
macilar tarafindan *h;-, *h2- ya da *hs- olarak kurgulanmis; s6zciigiin vurgu oriintiist
ise ¢ogu kez tanimlanmadan birakilmistir. Bu ¢aligmadaki temel sav, bunun kesin bir
bi¢imde kurgulanamayacagidir. En olast goriinen ¢6ziim, bunun kék vurgulu (acro-
static) bir *hz0wi-/hzéwi- bigiminde oldugudur; ancak Toharca, *h:6wi- ya da *hsowi-
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bigimlerinden birini de yansitiyor olabilir. Ikinci durum s6z konusuysa, diger Hint-
Avrupa gruplart igin *hsowi-/hséwi- bigimi de kesinlikle olanaklidir. PIE *hs3-’nin
Likcede y-’ye doniigiip doniismediginin bilinmesi, belirsizliklerin sayisini sinirlamaya
yardimci olabilir; ancak sorunu kesin bicimde ¢6zmez. Birden fazla olasilikla karst
karsiya kaliriz.

Anahtar Sozciikler: Hint-Avrupa etimolojisi, Ana Hint-Avrupa dili (PIE) girtlaksillari
(*hz, *hs), ‘Koyun’ etimonu (*h20wi- ~ *hsowi-), Kok vurgulu (acrostatic) adlar, Uzun
dereceli atematik yapilar (Hit. ass-, Skr. asar), Brugmann Yasasi, Toharca B (as-),
Anadolu dilleri kanitlar1, Karsilagtirmali yontem

Though one of the most iconic and well-attested lexical items in
the reconstructed PIE vocabulary, the exact shape of the word for ‘sheep/
ewe’ (in Brugmann terms *owis) is not as firmly established as one might
think. Of the twelve well-attested Indo-European stocks Albanian and
Iranian show no traces of the PIE word. And, leaving aside Tocharian for
the moment, there are nine other well-attested stocks of which eight have
been provided with dictionaries by members of the “Leiden School”:
Kloekhorst for Anatolian (2008:337-338), De Vaan for Italic (2008:437-
438), Derksen for Slavic (2008:384), Matasovi¢ for Celtic (2009:301),
Beekes for Greek (2010:1061-1062), Martirosyan for Armenian (2010:
419), Kroonen for Germanic (2013:45), Derksen for Baltic (2015:74). To
this set we can add Puhvel for Hittite (1991:279-280) and Melchert (2004)
for Lycian. Of these four give no Tocharian data at all (Puhvel, Melchert,
Derksen [2008], and Beekes). The others mention the Tocharian word for
‘ewe,” giving more commonly the nominative plural awi (De Vaan,
Matasovi¢, Derksen [2015]); Kroonen gives the nominative singular aw,!
Kloekhorst mentions a-forms in Tocharian, but he, like everyone but
Matasovi¢, proceeds to ignore the Tocharian data. All but Matasovié
reconstruct *s3owi- (or most commonly */3ewi-) tout simple.? Kloekhorst
dismisses the Tocharian data as “outside his competence,” Kroonen admits
that the Tocharian shows “unexpected vocalism.” On the other hand,
Beekes claims positive support for *hzewi- because of a lack Brugmann’s
Law in this word in Sanskrit.3

Of the Leiden School Matasovi¢ alone (2009), following Pinault
(1997:1911f.), reconstructs an acrostatic paradigm *h0wis/h.éwyos (which
would be phonetically [*h.dwyos] already in PIE), with generalization of
the -o- in Armenian, Greek, Italic, and Celtic; the -a- in Germanic, Baltic,
and Slavic being ambiguous (*o and *a having fallen together). Melchert
(2004:81) also reconstructs PIE *howis, specifically rejecting *hsewis,*
but makes no comment about its morphological structure.

! Aside from the nominative singular and plural the only other attested member of the Tocharian B
paradigm is the obviously analogical genitive singular awantse.

2 Well, not quite: Puhvel gives */sewi- (in the notation used here) or, quite surprisingly, *h10wi-.

3 Going outside the universe of dictionaries, one might note that Olsen’s discussion (2018:70) of the word
gives either *h20wis or *hzowis as possible proto-forms. As we will see, I think she’s on the right track.
4 Just as he did ten years earlier in his 1993 Lycian dictionary.
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But, even side from Tocharian, there are issues of various sorts
with the almost universal preference for */zewi-, issues with both the Indic
and Anatolian. The complication with Indic involves the intersection of
this word with Brugmann’s Law. For those researchers, and there are many,
who reject the law there actually is no problem: any initial laryngeal fol-
lowed by any short mid vowel would yield Sanskrit a-, such as we find in
avis. However, for those who do believe, and there are many, including
Beekes, in some formulation of Brugmann’s Law, whereby a PIE *-o- in
an open syllable followed by a resonant appears in Sanskrit as -a@-> except
where that *-0- is “non-apophonic,” i.e., when it does not alternate with
*-e-. An *-e- being “colored” by laryngeal */;3- to *-o0- is assumed to make
it non-apophonic because *-e- and *-o0- have fallen together in this envi-
ronment. The defenders of an initial *A3- in this word for ‘sheep’ are
unanimous in saying we do not have lengthening in this word in Sanskrit
because it was the -o- of */30wi- was non-apophonic in PIE.

Though it’s not universally accepted, I myself think that Brug-
mann’s Law seems a safe bet for Indo-Iranian, thought the original dis-
tribution has been blurred/disturbed by various analogical changes (e.g.,
the extension of the lengthened grade to derived causatives [like sadayati
‘seats’] or the extension, outside the realm of Bugmann’s Law, of the
lengthened grade of the nominative singular of root nouns to the accusative
singular [*pads/podm > *pods/podm]). Nevertheless, the notion of “non-
apophonic 0” seems very shaky to me. Laryngeal-coloring seems clearly to
be of PIE date so we should have had */30wi- already in this putative word
for sheep, rather than */sewi-, with no suggestion that its *-o- was phoneti-
cally distinct from any other *-o- in that variety of late PIE that gave rise
to Indo-Iranian. Thus, there would seem to be no reason why Brugmann’s
Law should not apply. So why not **@vi-? Labeling the *-o0- of *h;0wi- as
“non-apophonic” hardly satisfies any phonetic criteria.® Moreover, there’s
no phonological reason why the initial vowel of Sanskrit @vis could not
reflect the vowel of the weak cases of an acrostatic *h,éwis/h2dwyos.” And
thus, it turns out that, whether there was a Brugmann’s Law or not, with or
without the “non-apophonic clause,” Sanskrit offers no deciding vote on
whether the word for sheep had an initial */,- or *43- and we are no further
along than we were with the first seven Indo-European languages we first

° That is Brugmann’s Law in the Kleinhans-Pedersen formulation of 1900.

%It would be possible, I suppose, to construct an argument that */13- colored and *-e- to *-o-, say, distinct
from *-0- (and thus still an allophone of *-e-), and thus not subject to Brugmann’s Law and that this
allophone of *-e- only fell together (independently?) with *-0- or *-a- later in all branches of Indo-
European. Possible I suppose, but it seems quite unlikely (and convoluted) and I don’t recall seeing that
argument ever having been made. Certainly, none of the lexicologists listed above asserting *hzewi- as
the ancestral form of ‘sheep’ have made that argument.

7 That the acrostatic paradigm seen in Sanskrit is inherited from Proto-Indo-European is supported by
the same acrostatic paradigm seen in Greek, dis/dios. Note, too, the parallel generalization of the
vocalism of the weak cases in Sanskrit vis/vés ‘bird.” Compare the generalization of the vocalism of the
strong cases in Latin avis. Both descend from a proterodynamic paradigm *hdwis/h2wéis. For ‘bird’ see
further Blazek and Adams (2023 [with previous literature]).
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considered. As far as the eight “Brugmannian” stocks are concerned the
initial laryngeal could be any laryngeal.?

Turning to the situation in Anatolian, we see it is not as
straightforward as one might wish, but for different reasons. In most
Anatolian languages (e.g., Hittite and Luwian) PIE *-g- and *-o- fall
together as -a- (or *-a@- when stressed in an open syllable). But Lycian is
different; PIE *-ag- is Lycian -a-, but PIE *-0- is Lycian -e-. So, obviously,
the merger had not taken place in Proto-Anatolian. Moreover, while Hittite
and Luwian reflect both initial PIE */,- and *A3- as k-, Lycian may be
different. PIE *h,- is definitely reflected in Lycian as y-° but the Lycian
reflex of PIE *hs- is disputed: some see it as zero (Melchert, 1994:305),
others as y (like *%;-) (Kloekhorst, 2008:219-220). The primary datum is
provided by yawa- ‘sheep.” All are agreed that this word owes its
declensional class -a- to the influence of wawa- ‘cow’ (< *g*ow-ah,-). The
*yewa- thus produced becomes yawa- by regular a-umlaut (i.e., *-e-...-a-
> -g-...-a-). As noted, the y- is taken by some as evidence that */3- was
preserved in Lycian and, thus that */4,- and */3- had not merged in Proto-
Anatolian. However, examples of either putative development (y or zero)
are very few (one each) and deriving Lycian yawa-, and the cognates in
Hittite and Luwian, from *hsowis is altogether possible.!°

xawa- is the single lexical item that provides what positive evi-
dence there is that *A3- appears as y- in Lycian. The negative evidence, i.c.,
evidence that suggests initial */3- was not preserved in Lycian, is Lycian
epirijeti. This word has long been equated with Hittite happirije/a- ‘trade,
sell, deliver,” both taken as reflecting a putative PIE *hsoperye/o- (see most
authoritatively Melchert, 1993:17 and 2004:15 with previous literature).
However, Rasmussen (1992:56-59) has argued that the meaning ‘sells’
given to the Lycian word is not assured and given mostly because of its
formal resemblance with Hittite happiriye/a-. For Rasmussen it might
possibly be ‘sells’ but might be several other things instead. Following
Rasmussen’s lead but even more strongly rejecting the equation with
Hittite happerije/a- is Kloekhorst’s discussion, 2008:296. If it should mean
‘sells’ then an equation with happirije/a- would be certain, but, if not, then
not. Moreover, even if it should be ‘sells,” the scarcity of evidence allows
it to be the case that initial */,- and */;- remained differentiated in Proto-
Anatolian and pre-Lycian and, in a development reminiscent of Saussure’s
Law where a laryngeal disappears in the presence of an o-grade (e.g., porné
‘prostitute, whore,” a derivative of *perh;- ‘sell’), Proto-Anatolian *#;-
disappeared before the retained *-o- of pre-Lycian (before it became the
-e- seen in attested Lycian) but remained elsewhere (or at least before -a-
). Only later did initial */,- and *A;3- fall together as x- in Lycian. Alterna-

8 As noted above, Puhvel (1991:279-280) allows either *hzowis (my modernization of his transcription)
or *hjowis (!).

% Cf. Xaha- ‘altar’ and Hittite hassa- ‘fireplace, hearth’ (compare Latin dra “altar’) and yba(i)- ‘irrigate’
and Hittite hapa(i)- *pour water over’ (compare furtherTocharian ap ‘water”).

10 This is, for instance, Melchert’s position (2004:81) who is firm in reconstructing *hzowi- on the basis
of the Anatolian evidence.
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tively, the original */3- here was “assimilated” to */,- when the following
vowel became -a- and later */A;3- disappears.

Ultimately, though *#,- is excluded (contra Puhvel), Anatolian,
like the other Indo-European stocks examined so far, provides no com-
pelling evidence for either */3- or *h,- as the initial laryngeal of the word
for ‘sheep.’!!

But Tocharian is possibly a game-changer. As in Lycian, PIE *-o-
remains distinct from PIE *-a- in most cases.!? The Tocharian B word for
‘ewe’ is apyw (nom. sg.), awi (nom. pl.) < *a@wi. Obviously, it belongs with
the other words for ‘sheep’ and/or ‘ewe’ listed above. But how? If there
had been a (PIE) *-o0- in the initial syllable, it would have appeared in
Tocharian B as -e-. But if we start with an acrostatic paradigm */howis/
hzawyos, the actual Tocharian result would be realized if, like the one
possibility outlined for Sanskrit, the one where the initial laryngeal had
been */;,- and the paradigm acrostatic, the vocalism of the weak cases had
been extended to the strong ones. If this is so, we have the interesting
situation where the roots of two PIE words are phonologically identical (in
their early PIE guise): *hzew- ‘bird’ and *h,ew- ‘sheep.’ They are united
too by their stem class, *hew-i- for both, but they are differentiated by
their ablaut/accent pattern. *hsewi- ‘bird’ was apparently a proterokinetic
noun (strong cases *héwi-, weak cases, illustrated by the genitive singular,
*h,wéis) as shown by Sanskrit vi- ‘bird,”!* while */,ewi- ‘sheep’ was acro-
static *h>0wi-/h,éwi-."* Here we would have a morphophonemic “minimal
pair.”

However, there is another possible explanation the a- of Tocharian
aw. That a- could be a reflex of PIE *-o-. That is, we might have a
lengthened grade formation */,30wis. Other Tocharian words that have
been seen as having lengthened grades are antse ‘shoulder’ (< PIE
*hyomso-, cf. Latin humerus), sale ‘ground; basis’ (cf. Latin solum

I Data from other Anatolian languages, e.g., Palaic or Lydian, would probably not be helpful here. In
Palaic both initial *h>- and *hs- are at least graphically identical (for the latter, compare Palaic
hapari(ya)- ‘hand over’). In Lydian there is no evidence for initial */3- but */4.- has definitely disappeared
and that means */;3- is almost surely gone too (for both languages see Melchert, 1994).

12 Notably they fall together when original PIE *-o0-, in Proto-Tocharian *-e- (accidentally aping the
outcome in Lycian), is followed in the next syllable by Proto-Tocharian *-a-, i.e., *-e-...-a- > -a-...-a-,
again showing the same outcome as Lycian. (This process is normally referred to as g-umlaut by
Tocharianists.) In Tocharian A @-umlaut occurs only when the original *-o- was unstressed while in
Tocharian B it affected both stressed and unstressed *-e-. The putative Proto-Tocharian *-e- of ‘sheep’
was not followed by an *-a@-, so it would not have been subject to g-umlaut.

13 The Tocharian cognate also shows the reflex of the weak cases. It is wifice* ‘nestling,” known only in
the derived adjective wiricarifie ‘pertaining to a nestling’ (Blazek and Adams, 2022 [2023]:341-343).
This must be a putative PIE *howi-nt-en- (adjective as if *howi-nt-en-yo-). The ‘small animal suffix’
*-nt- seen in Tocharian is the post-vocalic equivalent of the post-consonantal *-n#- which gives Slavic -
et- in names for juvenile animals, e.g., OCS felet- ‘calf,” etc. It should be re-iterated that this
diminutive/juvenile formation for animals is a rather significant isogloss common to Tocharian and
Slavic (Blazek and Adams, 2022[2023]:343).

14 Somewhat like Greek 6(i)a ‘sheepskin,” in showing a long -6- after an initial */2/3- in a derivative, is
*h2ow(i)yom ‘egg’ from *haawi- (< *hzewi-) ‘bird.” In Germanic there is also the pair *mari- ‘sea’ (>
Modern English mere) and *mora- ‘moor.” My intent here is not to explore the presence of lengthened
grade formations in Indo-European, merely show that what I’m postulating as a possibility in Tocharian
is paralleled elsewhere in Tocharian (see next paragraph) and elsewhere in the Indo-European world.
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‘ground’), asta ‘bones’ (cf. Greek ostéon) asce ‘head’™ (cf. Greek dzdos
‘branch’ or ostéon ‘bone’) (cf. Darms, 1978:325, with previous literature).
We find i-stems with *-0- in Germanic for instance (e.g., in Anglian
varieties of Old English there is deg ‘day’ (< Proto-Germanic *dogi-
beside *daga- ‘day’) and a few others of similar formation.'® As already
pointed out, this Proto-Indo-European word for ‘sheep’ shows a lengthened
grade derivative in Greek o(i)a ‘sheepskin.’

Of course, in this latter case, both *h,owi- and *hs;owi- are possible
antecedents of the Tocharian form. What makes the possibility of a length-
ened grade in the history of a@w attractive is that we could then derive
Tocharian B as- ‘she-goat’!” from a form with similar lengthened grade
*hjosi- (cf. the similarly derived awantarifie ‘pertaining to ewes’ and
asantaiiiie ‘pertaining to she-goats’!®), a derivative of *4,es- ‘be, sit,” and
thus originally ‘goods, chattels.”! It seems obvious that these two words
have influenced one another morphologically in some respects, so an
influence on the root vowel as well is certainly not out of the question. Of
course, the influence might as well have been from ‘she-goat’ to ‘ewe’ as
the other way around. Or, indeed, the “accidental” resemblance of the
Tocharian reflexes of *hawi- and *h,;0si-, where the initial had become in
both cases Tocharian *@- may have set the stage for further mutual
influence.

So, we are in a sense back where we started. The question is, “was
the initial consonant of the PIE word for ‘sheep, ewe’ an * 4,- or an *h3-“?
The answer would seem to be, “we can’t be sure.” The Sanskrit reflex dvis
was taken as definitive evidence of */;- by Beekes (and others) but, as we
have seen above, it is not. In the past Pinault (1997) and I (Adams, 1999)
have seen Tocharian B @w as definitive evidence for */,- but again, as we
have seen, it is not. (Though these latter accounts have the virtue of taking
the Tocharian data into account.) Lycian?® might be decisive, if it can be

15 Historically an i-stem, nom. sg. dsce, acc. sg. asc, nom. pl. asci, acc. pl. astim, whether *ozd-i- or
*0st-i-.

16 Very similar to *dagaz ‘day’ and *dogiz ‘day’ is *dalaz ‘valley’ (> NHG Tal, Modern English dale)
and *doliz ‘valley,” the latter seen in ON dee/ ‘small valley’ and dell (< (*doljaz) ‘valley dweller.”

17 Also called *doe’ or ‘nanny goat’ (as a ‘he-goat’ is also a ‘buck’ or ‘billy goat’), though not in my
variety of English.

18 Both from secondary plurals, i.e., @wdnta* and dscnta* (not attested but implied by asantaiiiie)? -nta
and -nma are the two most productive plural formations in Tocharian B.

19 Hittite @ssu ‘goods, chattels’ may be as if from *hjosu with geminate -ss- (thus as if *hsossu)
generalized from the underlying verb *%,es- when the verb occurred before consonant-initial endings (a
la Melchert, 1994:151-152 [though he doesn’t give this precise explanation for assu]). Kloekhorst
(2008:223-224) makes the same semantic connection (and a connection with Greek eiis ‘good, brave,
strong [in war]” and Sanskrit su-) but starts from an extremely unlikely reduplicated *A;0-h;s- with an
unexplained *-o- in the reduplicated syllable. Puhvel’s derivation (1984:199ft.) from *ans-u from *ans-
(Hittite ass-/assiya-) ‘be favored’ is phonetically plausible but semantically strained. However, that an
adjective, ‘dear,” derived from ass-/assiya- and a noun ‘goods’ derived from *hses- should have
secondarily become associated/conflated is quite possible. Further it should be noted that a root-noun
*hjos- or *hjos-, connected to *h;és- ‘sit,” in my view a long-vowel iterative-intensive of */1,es- ‘be,’ by
both Puhvel (1984:296) and Kloekhorst (2008:220), appears in Hittite as-awar/as-aun- ‘sheep-pen’ (<
*h16s-6wy or, Kloekhorst’s preferred proto-form, *Ais-6wy).

20 Or other Anatolian languages where ‘sheep’ is not yet attested.
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determined that */3- does not show up as y-, but at present the evidence is
altogether too exiguous.

The lesson learned, or perhaps relearned, is that our reconstruc-
tions are utterly dependent on our data and the access of new data will
change, or potentially change, our reconstructions and, no, one cannot sim-
ply declare Tocharian to be “outside my competence” and ignore it—no
more than one can ignore Greek or Germanic, etc. And, perhaps a bit
unsettling, there is more than one possible, even plausible reconstruction:
ultimately our reconstructions, not just this one, are to varying degrees and
in varying ways, indeterminate.?!
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ABSTRACT

This study investigates the structural principles governing irreversible nominal and
verbal binary coordinatives in Turkish, referred to here as bicoordinatives (Turkish:
ikileme). While such binary coordinative formations have long been studied in
descriptive work, the rules governing such binary structures have not yet been fully
established. Drawing on a relatively large dataset from both Modern Turkish and Old
Turkic, the present study argues that these formations are regulated by a systematic
interaction of morphophonological, morphosyntactic, and iconic constraints,
formulated here as Ordering Principles (OPri). The analysis identifies seven
hierarchically interacting rules that determine the fixed order of asymmetric
bicoordinatives. These rules range from segmental and syllabic properties to higher-
level iconic relations reflecting event structure and semantic sequencing. It is shown
that, when the balance of the syllable pattern is disrupted, asymmetries in syllable
structure and syllable count override segmental preferences. The study further
demonstrates that these ordering principles are not restricted to Modern Turkish but are
already attested in Old Turkic too, indicating long-term structural stability within the
language. Beyond bicoordinatives, the paper situates these findings within a broader
block-recursive model of coordination (BiCo—TriCo—MulCo), showing how binary
coordinative units serve as the building blocks for larger coordinative structures. The
proposed theoretical framework contributes to Turkish linguistics, coordination theory,
and typological research by providing a unified and empirically grounded account of
irreversible coordination.

Keywords: Turkish linguistics, Bicoordinatives, Irreversible binomials, Coordination,
Ordering principles, Sonority hierarchy, Morphophonology, Iconicity, Typology
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oz

Calisma, burada bicoordinative olarak adlandirilan Tiirk¢edeki kaliplagmis ad ve eylem
ikilemelerini diizenleyen yapisal ilkeleri incelemektedir. Bu tiir esbagimli ikili yapilar
betimleyici calismalarda uzun siireden beri incelense de, bu ikili yapilar1 diizenleyen
kurallar heniiz tam olarak belirlenememistir. Cagdas Tiirk¢e ve Eski Tiirk¢eden gorece
genis bir veri kiimesine dayanan bu calisma, sdz konusu yapilarin aslinda kurall:
oldugunu, bigimsesbilimsel, bi¢cimdizimsel ve goriintisel kisitlamalarin diizenli
etkilesimiyle ortaya ¢iktigin1 savunmaktadir. Bu kisitlamalar, calismada Dizilim Ilkeleri
(OPri) olarak ele alinmaktadir. Incelemede, bakisimsiz ikilemelerin kaliplagms
dizilimini belirleyen ve oOncelemeli olarak etkilesim halinde olan yedi kural
tanimlanmaktadir. Bu kurallar, sesbirimsel ve seslem yapisina dayali 6zelliklerden, olay
yapist ve anlamsal siralamay1 yansitan daha ist diizey goriintiisel iliskilere kadar
uzanmaktadir. Seslem Oriintiisiindeki dengenin bozuldugu durumlarda, seslem yapisi
ve seslem sayisindaki farkliliklarin  sesbirimsel tercihleri gecersiz  kildigi
gosterilmektedir. Calisma, bu ilkelerin yalmizca Cagdas Tiirkgeye 6zgili olmadigini,
Eski Tiirk¢ede de aymi bigimde isledigini ortaya koymaktadir. Caligma ayrica,
ikilemeleri daha genis bir dbek yinelemeli esbagimlama modeli (BiCo-TriCo—MulCo)
icinde ele alarak, ikilemelerin daha biiyiik esbagimli dizilerin temel yapitaglar
oldugunu gostermektedir. Onerilen kuramsal cerceve, kaliplasmis esbagimlamanin
biitiinciil ve veriye dayali bir agiklamasini sunarak Tiirk dilbilimine, egbagimlama
kuramina ve tipolojik aragtirmalara katkida bulunmaktadir.

Anahtar Sézciikler: Tiirk dilbilimi, Ikileme, Esbagimlama, Dizilim ilkeleri,
Titresimsel 6nceleme, Bigimsesbilim, Goriintiisellik, Tipoloji

1. Introduction

The structure of irreversible binomials and biverbals — i.e.
irreversible coordinations, referred to in this study as bicoordinatives (e.g. alt

tist, bikmak usanmak, etc.) — has received increasing attention in both
theoretical and Turkish linguistics.! However, this attention has so far focused
primarily on nominal formations, while their verbal counterparts have
remained largely unexplored, particularly in Turkish linguistics. Despite this
growing interest, the structural constraints governing these formations in
Turkish remain poorly understood.

These constructions, characterized by the coordination of two
lexemes, play a significant role in the morphophonological, morphosyntactic,
and semantic structuring of the Turkish lexicon. However, a fundamental and
unresolved question persists: according to what principles do these formations
emerge and undergo lexicalization? Despite their frequency and apparent
regularity, no comprehensive or satisfying account has yet been provided. This
study aims to address that gap by revisiting the theoretical framework that I

! For a detailed, annotated, and critical survey of relevant research on Turkish bicoordinatives from 1899
to 2007, see Aydemir (2007), an unpublished MA thesis that is publicly and online available via the
Turkish Council of Higher Education (YOK) National Thesis Center. For more recent synchronic
discussions, see Gok & Canalis (2023) and Ozkan (2019: 2). The present article therefore does not repeat
the historical overview.
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first proposed in 2007,> while also offering a typologically informed and
formally explicit analysis of bicoordinative structures in Turkish, both
synchronic and diachronic.

Recent research in phonological typology and morphophonology has
shown that ordering asymmetries in linguistic constructions — including
coordination and compounding — are systematically shaped by several
universal forces. These include the sonority hierarchy (Clements 1990; Parker
2002, 2008), principles of articulatory ease and perceptual salience (Lindblom
1990), and iconicity (Haiman 1985; Croft 2003). Some of the earliest
observations in this domain can already be traced back to Jespersen (1904).

Within this framework, Turkish bicoordinatives provide a particularly
revealing testing ground, since they exhibit a complex interplay of phono-
logical, morphosyntactic, and iconic factors that determine their irreversible
order. While the descriptive literature abounds with examples of Turkish
binomials, a coherent model that unifies these different dimensions under a
single explanatory framework has not yet been proposed. The present study
seeks to fill this gap by systematically identifying the morphophonological,
morphosyntactic, and iconic constraints as Ordering Principles (OPri) that
govern the order of nominal and verbal bicoordinatives in Turkish and by
clarifying their functional and diachronic motivation.

2. Conceptual and Terminological Framework
2.1 Definition and scope of the term bicoordinative

The analytical distinctions required by this study make it necessary to
introduce a partly refined terminology, since the structural, morphophono-
logical, morphosyntactic, and iconic properties of Turkish bicoordinatives can
only be adequately described, evaluated, and precisely delimited through an
appropriately differentiated set of terms.

In this study, therefore, I propose the terms bicoordination (as a
process) and bicoordinative (as its product) as a typologically grounded and
morphophonologically — morphosyntactically motivated category that cap-
tures a specific and structurally marked class of irreversible binomial and
biverbal coordinations in Turkish. Thus, these notions refer to binary
coordination structures that exhibit fixed internal ordering.? The label is a
translation and adaptation of the term Bi-Koordinativ (cf. “co-ordinative”,
Bloomfield 1933), which I first introduced in my German-language master’s

2 The basic theoretical framework of this study was first developed in my German-language master’s
thesis (Aydemir 2007). While the original observations have remained robust, the present version
expands and refines those initial insights, situating them more explicitly within a broader typological and
theoretical framework.

3 Although irreversibility and lexicalization are not synonymous concepts in general linguistic theory,
they strongly converge in Turkish. Virtually all irreversible bicoordinatives in Turkish are also lexicalized
and idiomaticized, behaving as fixed lexical units. Nevertheless, in this study the two notions are kept
conceptually distinct: irreversibility refers to a structurally mandated ordering constraint, whereas
lexicalization denotes the diachronic and semantic consolidation of the construction as a stable lexical
item.
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thesis (Aydemir 2007), alongside the related categories 7ri-Koordinativ (trico-
ordinative; see §2.4) and Multi-Koordinativ (multicoordinative; see §2.5), the
latter denoting formations consisting of more than two successive irreversible
bicoordinatives.

Until that earlier work, these formations had not been systematically
classified, and existing terminology in the literature — terms such as
hendiadys, word pairs, reduplication, or binomial — tended to capture only
certain subtypes within a much broader systemic phenomenon, both struc-
turally and functionally, observable across Turkic.*

In contrast, the notion bicoordinative allows for a more
comprehensive typological, morphophonological, morphosyntactic, and iconic
account (i.e. iconicity, see §5.3) that also enables cross-linguistic comparison.
It captures (a) the internal morphophonological, morphosyntactic, and iconic
alignment patterns, (b) the contrast between symmetric and asymmetric
formations (see §2.2), and (c) the specific coordination properties shared by
binomial and biverbal constructions.

Among these, asymmetric bicoordinatives (AsB1i) are characterized by
a fixed precedence relation between their components (e.g. alt st ‘upside-
down’, dere tepe ‘over hill and dale’), which makes the order [A] [B]
obligatory and the reverse [B] [A] impossible. This contrasts with symmetric
bicoordinatives (SyBi), which exhibit formal mirroring or full repetition and
therefore do not encode any internal precedence hierarchy, even though they
are likewise fixed, inseparable, and typically lexicalized (e.g. bile bile
‘knowingly’ <« [know-CONV] [know-CONV], giile giile ‘good bye’
[smile-CONV] [smile-CONV]).

This typological distinction between symmetric and asymmetric
formations forms the structural basis of my analysis and motivates the formal
ordering constraints captured in Rules 1-7. It also links these constraints to
broader functional, synchronic, and diachronic tendencies observed in Turkic.

A further distinction essential to Turkish is that between syndetic and
asyndetic coordinations (see §2.3). This distinction is essential for under-
standing the structural variation within Turkish bicoordinatives. Asyndetic
bicoordinatives — e.g. ev bark, dal budak, alt iist, etc. — lack any overt con-
junction and show tighter morphophonological integration. Syndetic bicoor-
dinatives employ overt coordinators such as ve, ile, ya, ya da, etc., in Modern
Turkish (see §2.3 for details). In Old Turkic, syndetic coordination is attested
both (a) through the genuinely coordinative suffixal pattern [...+II] [...+/],

4 In the German (and partly also English) Turkological literature — and to a large extent also in the
Turkish linguistic literature written in English — the terminology used for this phenomenon is neither
unified nor conceptually stable. A wide range of labels in German — such as Zwillingsformel,
Zwillingswort, Hendiadyoin, Reduplikation, Wortreduplikation, Doppelausdruck, Paarformel, zwei-
gliedrige Komposita, Wortpaar, Paarwort, Dopplung, Verdopplung, Synonymkompositum, Antonym-
kompositum, Synonymenpaar, Aufzihlung, Binom, Biverb, Reimpaar, Worthdufung, as well as English
terms like compound expression, word-pair, hendiadys, word-combination, duplication, doubling,
reduplication, or fixed two-word sequence, etc. — illustrate this lack of terminological consensus.
Although many of these labels accurately capture specific subtypes within the wider system, they are
frequently used as general designations, which has further contributed to the conceptual ambiguity
surrounding the phenomenon.
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and (b) through overt conjunctions such as Adm ‘and; both ... and’, ya ‘or’,
which likewise introduce explicitly marked coordination (see §2.3 for details).
This corresponds to the traditional typological opposition between syndetic
and asyndetic coordination. As shown schematically in Figure 1, these two
types constitute the highest division of the Turkish irreversible coordination
system. The primary division between asyndetic and syndetic coordination
corresponds to the absence or presence of explicit conjunctions or coordinating
morphology.

Old Turkic and Modern Turkish coordinatives

asyndetic coordinatives syndetic coordinatives

(without overt conjunction) (with overt conjunction)

bicoordinatives tricoordinatives multicoordinatives bicoordinatives  tricoordinatives

binomials trinomials binomials binomials trinomials
biverbals triverbals biverbals biverbals triverbals

Figure 1. Revised schema of Old Turkic and Modern Turkish irreversible
coordinatives (adapted from Aydemir 2007)

While Figure 1 provides a schematic overview of the major
coordinative types, concrete realizations of tricoordinatives and multicoordi-
natives are illustrated and formally modelled in §3.1 (see especially the
generalized structural formulas and examples therein).

To accurately assess, characterize, and classify the Turkish cases of
irreversible coordinative structures, it is essential to distinguish these major
structural types. This differentiation is specific to Turkish and has not been
systematically employed in previous research, which is why a precise and
comprehensive account of the phenomenon has so far remained lacking.

This conceptual framework may provide a unified basis for analyzing
bicoordinatives not only in Turkic and other Altaic languages but also in
structurally comparable systems across other language families, including
Uralic (e.g. Samoyedic, Hungarian) and Indo-European (e.g. Tocharian,
Sogdian), as well as further typologically diverse languages, both synchroni-
cally and diachronically.

It should be noted, however, that despite the general typological
schema summarized above, the present study focuses exclusively on the
formation rules and structural constraints governing irreversible binary
coordinations (bicoordinatives) in Old and Modern Turkish. Ternary (trico-
ordinative) formations and multicoordinative chains — while typologically
relevant and briefly illustrated where necessary — are not examined in detail
in the present work.
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The descriptive model developed in the following sections builds on
these conceptual distinctions and provides a unified typological and structural
account of bicoordinatives in Turkish.

2.2 Symmetry and asymmetry in bicoordinatives

Symmetry and asymmetry in ordering refer to two structural subtypes
of lexicalized binary coordinative constructions, which are classified here
under the broader term bicoordinative. These concepts clarify the internal
alignment and structural organization of binary patterns governed by morpho-
phonological (see §5.2), morphosyntactic (see §5.2), and iconic principles (see
§5.3), and provide a principled basis for their classification.

In this framework, asymmetry refers to a structural hierarchy or
preference in which the first slot [A] holds a position of priority over the
second [B], despite their apparent coordination (e.g. deli dolu ‘zappy, high-
spirited’ «— [mad / wild] + [full / overflowing]). Thus, (1) in a symmetric
bicoordinative (SyBi) the two coordinated elements show full formal repe-
tition or structural mirroring with no detectable precedence or internal hier-
archy, typically through formal identity, mirroring, or tight formal parallelism
(e.g. yavas yavag ‘gradually’ < [slow(ly)] + [slow(ly)]; gide gide ‘more and
more, gradually’ < [go-CONV] + [go-CONV]), (2) while an asymmetric
bicoordinative (AsBi) involves a fixed, irreversible order (i.e. [A] + [B] but
not [B] + [A]) with structural and/or iconic integration (e.g. gide gele
‘constantly coming and going’ «<— [go-CONV] + [come-CONV]).

In this framework, asymmetric bicoordinatives involve irreversible
ordering between the two coordinated elements and the first element, i.e. the
slot [A], occupies a structurally prioritized position. This priority may be
grounded in morphophonological constraints (e.g. segmental markedness,
sonority, or syllable balance), morphosyntactic structure (e.g. event structure
or argument hierarchy), or iconic principles reflecting conceptual sequencing.
In other words, asymmetric bicoordinatives encode a structural or iconic
hierarchy, which makes the ordering constraint an inherent part of their lexical-
ization. Thus, the internal hierarchy is a defining feature of lexicalized and
irreversible bicoordinatives (e.g. gide gele but not gele gide).

To sum up, asymmetry, in this framework, entails four key features:
(1) the ordering of the slots [A] and [B] is irreversible; (2) there is an implicit
structural or semantic hierarchy between the two slots; (3) this hierarchy is
morphophonologically, morphosyntactically, or iconically encoded; and (4)
the construction is lexicalized and behaves as a fixed coordinative unit. This
typological distinction provides a more coherent basis for classification and
helps clarify several long-standing descriptive and terminological ambiguities
in the literature. Thus, the symmetric vs. asymmetric distinction proposed here
offers a more systematic and encompassing framework, within which the vari-
ous reduplicated subtypes listed above represent internally coherent patterns
of symmetric bicoordination.

Within the broader category of symmetric bicoordinatives — defined
by full formal mirroring, strict morphological parallelism, and the absence of
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an internal precedence — the following formally and functionally distinct
subtypes can be identified. The classification proposed here is form-based, i.¢.
part-of-speech—based (see also Appendix), distinguishing bicoordinatives
according to the lexical category of their base elements, even though these
constructions may exhibit functional flexibility and frequently occur in
adverbial contexts:’

a) reduplicated adverbial bicoordinatives (OTu. yana yana; MTu. seke
seke, kosa kosa):® encode manner, intensity, and a range of event-
structural or affective nuances associated with verbal action.

b) reduplicated adjectival bicoordinatives (OTu. oni éyi; MTu. iri iri,
koca koca): encode intensification or augmentative emphasis of a
property.

c) reduplicated nominal bicoordinatives (OTu. ew ew; MTu. yer yer,
adim adim): encode distributive or iterative spreading across loci or
entities.

d) reduplicated distributive bicoordinatives (MTu. teker teker, birer
birer, azar azar, par¢a par¢a): encode partitive—distributive plurality
or stepwise iteration.

e) reduplicated pronominal bicoordinatives:

—reflexive: OTu. 0z 6z, kdntii kdntii
— demonstrative: OTu. ol ol, bo bo
— interrogative-indefinite: OTu. kayu kayu, kim kim
encode partitive-distributive reference or emphatic generalization.

f) reduplicated cardinal bicoordinatives (OTu. bir bir; MTu. bir bir):
encode incremental iteration or distributive quantification.

g) reduplicated onomatopoetic bicoordinatives (MTu. cik cik, siril siril,
ciyak ciyak): encode iconic repetition of sound events.

h) figura etymologica-based bicoordinatives (MTu. inim inim inle-,
horul horul horla-): encode repetitive or continuous verbal action
through figura etymologica.

These subtypes form a coherent internal hierarchy based on three dimensions:

a) formal properties (full reduplication)

b) functional domains (adverbial, adjectival, nominal, distributive,
pronominal, cardinal, onomatopoetic, figura etymologica), and

¢) macro-structural behavior (symmetric coordination).

These reduplicated subtypes exhibit full formal symmetry and lack
any internal hierarchy between the two conjuncts. Despite their diverse func-

3 For an alternative, function-based classification of comparable reduplicative constructions in Turkish,
see Goksel & Kerslake (2005: 90). The present study, by contrast, adopts a form-based approach,
focusing on the lexical category of the base elements rather than their contextual function.

% For ease of reference, representative meanings for each symmetric subtype are provided in Appendix;
the examples listed in the main text serve primarily to illustrate structural patterning.
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tional domains, they all conform to the symmetric bicoordinative structure,
characterized by strict parallelism, mirroring, and the absence of any internal
ordering asymmetry.

2.3 Syndetic and asyndetic bicoordinatives

The distinction between syndetic and asyndetic coordination consti-
tutes one of the highest structural divisions within the system of irreversible
bicoordinatives in both Turkish and Old Turkic. Although this typological
opposition is well established cross-linguistically, its systematic application to
Turkic lexicalized and morphologically integrated coordinative formations had
not been undertaken in earlier scholarship. The present study therefore adopts
this distinction as a foundational categorization and refines it for the purposes
of analyzing Turkish bicoordinatives.

This corresponds to the traditional typological opposition between
asyndetic and syndetic coordination (Haspelmath 2007). A more systematic
application of this distinction to Turkic was first introduced in an earlier work
(Aydemir 2007). In the present study, this distinction is applied specifically to
Turkish bicoordinatives in order to differentiate between constructions that
rely on explicit coordinators (syndetic) and those that occur without any overt
connective (asyndetic). These coordinators fall into two major types — coor-
dinating suffixes and coordinating conjunctions — which are examined in
§§2.3.1-2.3.2. These two types of coordinators discussed in this study are
henceforth abbreviated as CoS (coordinating suffix) and CoC (coordinating
conjunction). Although the terminology itself is well established crosslin-
guistically, no previous study had systematically applied this distinction to
Turkish lexicalized binomial and biverbal formations before the earlier work
in question on the subject.

Within the broader category of syndetic bicoordinatives, two struc-
tural subtypes may be distinguished: syndetic bicoordination and the relatively
rarer syndetic tricoordination. The latter is attested only sporadically in Old
Turkic (OTu.) sources and is entirely absent from the Modern Turkish (MTu.)
data examined here. The Old Turkic example illustrated in (1) displays a
polysyndetic pattern (i.e. [...+/[ ..+l ..+/I]) in which three coordinated
elements share the same overt coordinator, typically a coordinating suffix.
Although typologically noteworthy, such formations fall outside the scope of
the present analysis; their structural representations will be briefly discussed
and illustrated in the section on tricoordinatives (see §2.4), using a CoP-based
notation. The discussion in the remainder of this section focuses exclusively
on the structural types of syndetic bicoordination, which are both more fre-
quent and more productive in Turkish.
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(1) sutili  ash  kertgiingli
army-CoS provision-CoS faith-CoS
‘army, provisions, and faith’’

Syndetic bicoordination occurs in both binomial (e.g. MTu. dyle ya
da béyle ‘one way or another’) and biverbal constructions (e.g. MTu. gitti de
gitti ‘kept going; went on and on’, see §2.3.2.2). However, unlike asyndetic
bicoordinatives — where a part-of-speech—based (POS) classification is often
necessary (see Appendix) — the syndetic types cannot meaningfully be or-
ganized by lexical category, since the attested material is restricted to only a
handful of structural patterns. In the verbal domain, for instance, syndetic
biverbals are attested only with finite verbs (i.e. MTu. git#i de gitti).

For analytical clarity, it is therefore more appropriate to classify
syndetic bicoordinatives according to the type of coordinator they employ.
This yields two principal subtypes: (a) constructions marked by coordinating
suffixes (CoS), and (b) constructions marked by coordinating conjunctions
(CoC) (see §§2.3.1-2.3.2). In what follows, both CoS and CoC are treated as
subcategories of the more general notion of coordinator.

In Old Turkic texts, the postpositive coordinating suffix +// — the
only morpheme that can be analyzed as a true CoS — is attested frequently in
the canonical coordinative pattern [...+/I] [...+/[].} By contrast, the privative
suffix +sXz is not a coordinating morpheme; it is a derivational marker ex-
pressing semantic privation. In other words, although both OTu. +II (= +ii /
+li) and MTu. +.X (< +IXg = +hg / +lig / +lug / +liig), as well as +sXz, are
suffixes in morphological terms, only OTu. +// functions as a true coordinating
morpheme. By contrast, +sXz and MTu. +/X are purely derivational and do not
encode coordination.

Consequently, formations of the type [...+sXz] [...+sXz] (e.g. MTu.
evsiz barksiz, ‘homeless’) or mixed patterns such as [...+IX] [...+sXz] in
Modern Turkish do not constitute syndetic bicoordination in the strict sense.
The parallelism observed in these expressions results from semantic and
pragmatic alignment rather than from a coordinative suffix. For this reason,
+sXz-based sequences are treated here not as coordinative constructions but as
derivationally parallel adjectival chains, whereas only the [...+/] [...+]
pattern is analyzed as genuine syndetic bicoordination.

7TT V B105. A related issue concerns forms such as Old Turkic ugsuz kidigsiz iilgiisiiz [peak+sXz]
[border+sXz] [mass+sXz] ‘boundless [...] and immeasurable’ (merits and good deeds) (Clauson 1972:
31), where a string of adjectives marked with +sXz (‘privative’) occurs in what superficially resembles a
coordinative pattern. However, the suffix +sXz is not a coordinating morpheme but a privative deriva-
tional suffix and therefore cannot be analyzed as a CoS. The apparent coordinative effect results from
semantic and pragmatic parallelism rather than from morphological coordination. In contrast, formations
with [...+] [...+I] in Old Turkic represent genuine CoS-based syndetic coordination. Consequently,
mixed patterns of the type [...+/X] [...+sXz] in Modern Turkish do not constitute true cases of syndetic
coordination.

8 A comparable classification is found in Johannessen (2003: 22), who explicitly employs the term
“coordinating suffix” for Old Turkic formations marked with [...+// ...+/I]. Although her analysis is
embedded in a broader typology of coordination in natural language, her terminology overlaps in part
with the CoS-based approach adopted here. Typologically comparable with the so-called “bisyndetic”
coordinators in Haspelmath (2007: 6). For OTu. +I, see Erdal 2004: 166-167.
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Most expressions in Modern Turkish that contain surface patterns
exhibiting [...+IX] [...+/X] or [...+sXz] [...+sXz] are fully lexicalized and fre-
quently occurring as fixed idiomatic forms. These include items such as MTu.
evli barkli ‘married and having a family’ « [house+lX] [property+/X] and
MTu. evsiz barksiz ‘homeless, vagrant’ «— [house+sXz] [property+sXz], whose
suffixal marking is synchronically parallel but not demonstrably related to the
Old Turkic coordinative [...+lI] [...+/I] construction. The OId Turkic
expression ugsuz kidigsiz ‘boundless, limitless’, attested in HT IX, is likewise
likely to have been lexicalized already in Old Turkic, since parallel forms occur
in several other early sources. Its Modern Turkish reflex is ugsuz bucaksiz
‘immense, endless’ «— [edge/end+sXz] [corner+sXz].

Expressions of the form [...+sXz] [...+sXz] represent not true
coordinative structures but rather instances of lifotes — i.e. semantic
intensification through double morphological negation. The two suffixes may
also co-occur in mixed patterns in Modern Turkish, although in such cases
[...+1X] invariably precedes [...+sXz], as in MTu. belli belirsiz ‘vaguely,
indistinctly’ «— [sign+//] [certaint+sXz]. These patterns are derivationally based
and semantically parallel, but they do not constitute syndetic coordination in
the strict morphological sense (see fn. 6).

Based on the classification presented in Sections §§2.2-2.3 above, the
structural types of syndetic bicoordinatives involving an overt coordinator —
where [A] and [B] represent distinct components — can be represented as
follows:

2.3.1 Types of coordinators: coordinating suffixes (CoS)

The category of CoS is restricted to formations in which the two
conjuncts are marked (a) with the genuinely coordinating Old Turkic suffix
+11, yielding a coordinated structure through parallel morphology (i.e. [A+I]]
[B+1)). Historically, this suffix is the only productive instance of a true coor-
dinating morpheme in Old Turkic.

In addition to this Old Turkic pattern, Modern Turkish exhibits two
further formations that superficially resemble CoS-based coordination but are
not synchronically or historically related to the Old Turkic suffix; (b) ex-
pressions formed with +.X, which display a similar surface pattern due to
lexicalization rather than to a productive coordinative function; and (c) fully
reduplicated adverbial formations of the type [A+/X] [B+LX], which likewise
represent morphological repetition rather than genuine CoS-based coordi-
nation:

a) [A+I] [B+1], e.g. A+CoS B+CoS (Old Turkic type):

This subtype comprises genuine coordinative formations in Old
Turkic, where the suffix +// functions as a productive CoS marker. These
constructions encode coordinated nominal structures and are attested widely
in Old Turkic inscriptions and texts, as illustrated in (2).

2) OTu. inili dgili (KT/E6)
younger.brother-CoS elder.brother-CoS
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‘younger and elder brothers’

These represent structurally symmetrical formations in which both
conjuncts carry the same suffixal marking, forming a coordination through
morphological parallelism (see also OTu. tdyrili yerli, sdvingli korkinglt,
asnukily amtikili, among other examples).

b) [A+LX] [B+LX] (Modern Turkish surface pattern®)

Modern Turkish contains numerous lexicalized expressions, includ-
ing irreversible bicoordinatives, that display the surface pattern [A+IX] [B+LX],
but the suffix +/X (historically < +IXg = +hig / +lig / +lug / +hig)'® is not
demonstrably related to the Old Turkic coordinative +//. These formations
behave as if they were CoS-based coordinations, yet their coordinative in-
terpretation arises from lexicalization, rather than from a synchronically pro-
ductive morphosyntactic rule, as illustrated in (3)—(6). Namely — as suggested
above too — MTu. +IX (= +i / +li / +lu / +1i) is a derivational suffix and not
a coordinating morpheme. It therefore does not encode coordination, even
though forms derived with this suffix may of course continue to combine
productively in new surface patterns at the synchronic level.

3) evli barkl 4) senli benli
house+/X property+IX youtlX  I+IX
‘married and having a family’ ‘hobnob (with)’

(5) derli toplu (6) alli pullu
order(ed)+.X gather(ed)+.X red+IX flake/scale+/X
‘tidy; well-organized’ ‘showily dressed’

Although synchronically parallel to the Old Turkic type, this suffix
+1X belongs to a different morphological lineage, and its coordination-like
behaviour results from idiomaticization rather than from the presence of a true
coordinating suffix.

¢) [A+/X] [A+IX] (full repetition pattern)

A third subtype consists of non-CoS bicoordinatives formed by full
formal repetition of an +/X-marked base, yielding adverbial expressions in
Modern Turkish, as illustrated in (7) and (8) below. Although not coordinative
in the strict morphological sense, these expressions share the reduplicated
adverbial bicoordinative template and typically encode manner, intensity, or
habituality (cf. reduplicated adjectival bicoordinatives: MTu. iri iri, koca
koca; and reduplicated nominal bicoordinatives: MTu. yer yer, kapt kapi, ev
ev, etc.; and note that all such reduplicated types fall under the symmetric
bicoordinative category outlined in §2.2; cf. also Appendix).

9 Here surface pattern refers to the identical morphological template shared by two historically distinct
suffixal constructions (i.e. OTu. +/I vs. MTu. +1X).

10 In the Old Turkic inscriptions (8th c.), +/Xg was a formative meaning ‘possessing the referent of the
base’ (Erdal 1991).
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@) MTu. uslu uslu
sense/mind+/X  sense/mind+.X
‘quietly; obediently; in a well-behaved manner’

(8) MTu. edali edali
manner/affectation+/X manner/affectation+1X
‘gracefully; charmingly’

Although they share the same template of parallel suffixation, these
repetitions do not instantiate coordinative structure in the CoS-based sense
described under (a); instead, their interpretation arises from adverbialization
through lexicalized reduplication rather than from true CoS-based coordi-
nation.

The preceding subsection has established the structural and historical
profile of suffix-based coordination (CoS) in both Old Turkic and Modern
Turkish, distinguishing genuinely coordinative patterns from superficially
similar but non-coordinative surface formations. Building on this foundation,
the following subsection turns to coordinating conjunctions (CoC), which
constitute the second major type of overt coordination in Turkic. Unlike CoS
markers, CoC elements outlined in §2.3.2 are free morphemes and encode
coordination through syntactic linkage rather than morphological parallelism.

2.3.2 Types of coordinators: Coordinating conjunctions (CoC)

Within the broader class of syndetic bicoordinatives, one major
subtype consists of constructions marked by coordinating conjunctions (CoC).
Unlike asyndetic bicoordinatives, which show no overt connective, CoC-based
formations employ explicit conjunctions — whether Old Turkic (OTu.) or
Modern Turkish (MTu.) — to link the two coordinated components [A] and
[B] (i.e. [A+ CoC + B]). Although syndetic coordination is cross-linguistically
common, its systematic application to lexicalized irreversible bicoordinatives
in Turkic has received little attention prior to earlier work. The present study
adopts this category as a structural subtype of syndetic bicoordination and
integrates it into the general typology of Turkish bicoordinatives.

As noted in §2.3, syndetic bicoordination in Turkic can be realized
either by coordinating suffixes (CoS) or by coordinating conjunctions (CoC).
In contrast to CoS-based formations — which are morphologically highly
restricted — CoC-based coordinatives display relatively greater internal
variety. Nevertheless, they do not lend themselves to a part-of-speech—based
classification, since attested examples represent only a few structural tem-
plates. Therefore, the classification used here is based solely on the type of
conjunction employed.

The following subsections provide a systematic overview of CoC-
based syndetic bicoordinatives, following exclusively the examples and struc-
tural types documented in Old Turkic and Modern Turkish.
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2.3.2.1 Disjunctive coordinators:

[A ya B] OTu. (KB) kdlis ya baris ‘coming or going; movement’
(cf. asyndetic: HT IX kdlis ya barig; cf. below: kdlis hdm
bari), iikiis ya az ‘more or less’, ki¢ig ya ulug ‘small or
big’.

[A ya da B] MTu. er ya da ge¢ ‘sooner or later’ (cf. asyndetic: er
geg),'! éyle ya da boyle ‘one way or another’ (cf.
asyndetic: dyle bayle degil it’s wicked’).

[A veya B] MTu. er veya ge¢ ‘sooner or later’ (cf. asyndetic: er geg),
oyle veya boyle ‘one way or another’.

2.3.2.2 Copulative coordinators (i.e. ‘and’-type coordination): '

[A hdm B] OTu. (KB) aguk hdm yaruk ‘frank and clear’, alig him
beris ‘buying and selling; trade’, kdlis hdm baris ‘coming
and going; movement’ (cf. above kdlis ya baris).

[A ve A] MTu. ancak ve ancak ‘if and only if’, asla ve asla ‘never
and ever’.
[A dA A] (Finite verbs): MTu. gitti de gitti ‘kept going; went on

and on’, agladi da agladi ‘wept and wept’, costu da costu
‘grew increasingly excited’;

(Nominals): MTu. neler de neler! ‘all sorts of things; so
many things; a great many things’ (cf. asyndetic: neler
neler! ‘id.”), aman da aman ‘oh my goodness!’

[[A+I4] B]"? MTu. kasla g6z arasinda ‘in the blinking of an eye; in no
time’ (< kas ile goz), tuzla buz olmak ‘to shatter into
pieces, break to smithereens’ (< fuz ile buz ); akla kara(y
se¢mek) ‘meet a lot of difficulties’ (< ak ile kara).

2.3.2.3 Adversative coordinators:

[A [ama A]]"*  MTu. asla ama asla ‘never ever’ (cf. above asla ve asla
‘never and ever’), hi¢c ama hig¢ ‘absolutely not’, hep ama
hep ‘always, all the time’.

! Note that the element er is no longer productive in Modern Turkish and survives only in fossilized
expressions such as er ge¢ ‘sooner or later’. The syndetic form er ya da geg is a later expansion of this
older asyndetic template.

12 By copulative coordinators, we refer to coordinative markers expressing additive or joint relations
(‘and’-type coordination), typically used in constructions denoting combination, accumulation, or
conjoint participation (e.g. ‘X and Y”). This contrasts with disjunctive coordination (‘or’-type), which
encodes alternatives. The term is employed here descriptively, independent of any specific syntactic
theory.

13 Note that the element +/4 (< ile) in formations such as kasla géz arasinda and tuzla buz represents a
morphologized reflex of the coordinating conjunction/postposition ile ‘with, and’. Although not a
productive coordinating suffix in synchrony, its behavior in these expressions is functionally parallel to
true CoS-marking in that it links the two conjuncts through a bound coordinating marker.

14 Here ama functions not as an adversative connector but as a scalar intensifier (‘all the more,
emphatically’), a well-known pragmatic reanalysis in Modern Turkish.
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2.3.2.4 Pseudo-coordinators:

[[AmX]A]"®  MTu. giizel mi giizel ‘very beautiful’, olur mu olur ‘it
may well happen / it might be possible; never say never’,
hi¢ mi hi¢ ‘not at all; not in the least’.

[AbeA]'" MTu. anbean ‘with every moment, moment to moment’,
ozbeoz ‘real; genuine’, giinbegiin ‘day by day’.

To sum up, CoC-based syndetic bicoordinatives in Turkish exhibit a
limited set of structural templates, but they play a crucial role in the typology
of irreversible coordinations. Because these constructions are heavily habit-
ualized or lexicalized and structurally restricted, the classification used here —
based solely on the type of conjunction — provides a more accurate and
consistent typology than a part-of-speech—based approach.

This section integrates all relevant types attested in the corpus (Old
Turkic and Modern Turkish) insofar as they are pertinent to the present frame-
work, while maintaining full compatibility with the analytical foundations laid
out in the preceding subsections.

2.4 Tricoordinatives

Tricoordinatives in Old Turkic and Modern Turkish are coordinative
constructions in which three lexemes occur together, some of which form fixed
and lexicalized units, while many others — particularly in Old Turkic — are
best understood as occasional formations rather than stable components of the
lexicon.

As noted in earlier research,'” these ternary sequences were often
created ad hoc, either for metrical or rhythmic purposes in literary com-
positions or as translation-driven attempts to achieve the most accurate or
expressive rendering in religious texts. As will be outlined in §2.4.2, such
ternary constructions occur in both asyndetic and suffix-marked syndetic
forms, although only the former display the morphophonological cohesion that
interacts with ordering constraints. In the Karakhanid period (11-12th cen-
turies), and likewise in Old Uyghur manuscripts (9-14th centuries), such
tricoordinatives frequently function as rhetorical devices or textual—stylistic
techniques, serving to enhance semantic intensity and stylistic ornamentation.
Consequently, most Old Turkic tricoordinatives arise through (a) newly coined
combinations (see ex. (9)), (b) extensions of already established bicoordi-
natives (see ex. (10)), or (c) contaminations involving two pre-existing bico-
ordinatives, as illustrated in (see ex. (11)). Since the present study focuses on
irreversible bicoordinatives, these ternary patterns are discussed only briefly
to illustrate how larger coordinative sequences develop through the recursive

15 The inserted interrogative particle mX is synchronically a question marker in Turkish, but in these
specific bicoordinative constructions it functions exclusively as an intensifier rather than as an marker of
interrogation.

16 The inserted Persian preposition be ‘with, for, in order to’ functions here as an intensifier, and all
formations containing be are treated as fully lexicalized bicoordinatives.

17 Aydemir 2007.
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expansion of binary structures and how they align with the typology of Turkish
coordination.

9) OTu. siitili ash kertgiingli ‘army, provisions, and faith’
[[army-CoS] [provision-CoS] [faith-CoS]] (see ex. (19) below)

(10) OTu. yertingii yer suw ‘the earth; the world’
[[earth] + [ground + water]] (see ex. (14) below)

(11) OTu. kork- bdz- titrd- ‘to be afraid, frightened’
[[to be afraid + to shudder] + [to tremble]] (see ex. (18) below)

2.4.1 Structural domains of tricoordinatives

Old Turkic evidence shows that tricoordinatives occur in three struc-
tural domains: adjectival, nominal, and verbal. Although they differ in lexical
category and semantic function, all instantiate a recursive Coordination Phrase
(CoP) structure that can surface either as tightly integrated asyndetic structures
(see §2.4.1.1) or as suffix-marked syndetic formations (see §2.4.1.2).

Old Turkic nominal bicoordinatives display both left-branching and
right-branching structures, indicating that the CoP architecture in the nominal
domain allows recursive coordination in both directions. In addition to the
more familiar left-branching patterns (e.g. yertingii yer suw ‘the earth; the
world’, see ex. (14) below), the language also exhibits clear cases of right-
branching bicoordinatives (e.g. as i¢gii suwsus ‘food and drink’, etc., see ex.
(15) below), which ultimately surface as flat two-member sequences. These
right-branching patterns are particularly important typologically because they
provide the structural basis for certain contamination-derived tricoordinatives.
For clarity, both types of bicoordinatives are represented below in their flat
surface forms. In other words, Old Turkic nominal coordination is not ex-
clusively left-branching; the system licenses right-branching expansions as
well, which surface as flat sequences of two elements (and occasionally three).

A comparable two-way recursive pattern is also attested in adjectival
bicoordinatives: Old Turkic exhibits both right-branching structures (e.g. atlig
kiiiliig bdlgiiliig ‘highly renowned’, see ex. (12) below) and left-branching
expansions (e.g. kirsiz arig siizok ‘pure and clean’, see ex. (13) below), both
of which surface as semantically intensifying ternary clusters.

For clarity, both branching patterns are presented below in parallel,
with their full CoP tree structures and their corresponding flat surface represen-
tations.

2.4.1.1 Asyndetic tricoordinatives (AsTri)
a) Adjectival tricoordinatives (ATri)

Asyndetic adjectival tricoordinatives consist of three adjectives form-
ing a cohesive semantic whole, typically expressing completeness or intensi-
fication, as illustrated in (12) and (13). ATri typically produce quality intensifi-
cation, whereby multiple semantically convergent adjectives combine to yield
a cumulative or heightened degree of the property. The adjectives involved are
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not required to be fully synonymous; rather, they denote closely related
properties within the same semantic domain, whose cumulative combination
yields intensification.

(12) OTu. athyg kiitiliig bélgiiliig
[[renowned + famous] + [distinguished]] — ‘highly renowned’

Structural representation:

CoP
/N
CoP APs
/N
AP: AP:

This right-branching adjectival tricoordinative represents an asyn-
detic ternary complex consisting of three semantically convergent adjectival
items. The first two elements (atlig kiiiiliig) form an intermediate coordination,
which then combines with the third (bdlgiiliig), resulting in a structurally
ternary CoP configuration. The overall construction expresses semantic inten-
sification and functions as an asyndetic tricoordinative unit; i.e. [[AP: + AP2]
+ [APs]] (deep) — [AP: + AP: + APs] (surface) = Expansion-type tricoor-
dinative.

(13) OTu. kirsiz arig siizék
[[dirt-free] + [clean + pure]] — ‘pure and clean’

Structural representation:

CoP
/N
AP: CoP
/N
AP, APs

Here, the left-branching arig siizok ‘clean’ is an existing bicoordi-
native to which kirsiz is added as a compatible conceptual element. This
grouping is motivated by the pre-existing lexicalized bicoordinative arig
stizok, which forms a tighter semantic — and likely prosodic — unit, to which
kirsiz is subsequently added; i.e. [AP: + [AP2 + APs]] (deep) — [AP:1 + AP> +
APs] (surface) = Expansion-type tricoordinative.

b) Nominal tricoordinatives (NTri)

Asyndetic nominal tricoordinatives typically arise through the lexical
expansion of an already established bicoordinative, representing semantic to-
talities or conceptual domains, as illustrated in (14) and (15) below:

14) OTu. yertingii yer suw
( Y y
[[earth] + [ground + water]] — ‘the earth; the world’

Structural representation:
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CoP
/ \
NP: CoP
/N
NP> NP3

Here, the left-branching yer suw is an existing bicoordinative to which
yertingii is added as a compatible conceptual element; i.e. [[NP:i] + [NP2 +
NPs]] (deep) — [NP: + NP2 + NPs] (surface) = Expansion-type tricoordinative.

(15) OTu. as i¢gii suwsus
[[food + drink] + [water]] — ‘food and drink’

Structural representation:

CoP
/N
CoP NPs
/N
NP: NP

The Old Turkic form as i¢gii suwsug provides a clear example of a
asyndetic tricoordinative derived through contamination.'® The apparent
grouping reflects the diachronic derivation of the construction from two
overlapping bicoordinatives, rather than a purely synchronic ternary coor-
dination. It originates from two overlapping bicoordinatives — ay i¢gii ‘food
and drink’ and as suwsus ‘food and water’ — in which the shared head (as) is
retained only once, while the two second elements (i¢gii and suwsug) are
reanalysed as parallel conjuncts (i.e. ag i¢gii ~ as suwsus — as i¢gii SUWSUS).
This process yields a surface structure consisting of three semantically co-
equal nouns, forming a flat ternary CoP that denotes a domain-totality (‘food—
drink—water’). Although the underlying formation is of the type [[NP: + NP-]
+ [NPs]], the resulting construction functions as a genuine nominal trico-
ordinative in terms of coordination symmetry and semantic scope; i.e. [NP1 +
NP:] ~ [NP: + NP:] (contamination) — [NP: + [NP2 + NPs]] (deep) — [NP: +
NP: + NPs] (surface) = Contamination-type tricoordinative.

¢) Verbal tricoordinatives (VTri)

Asyndetic Verbal tricoordinatives arise when three verb stems com-
bine into a cohesive coordinative unit that typically expresses intensified ac-
tion (quantitative or qualitative), semantic intensification, iterative motion, or
a cumulative event sequence, as illustrated in (16)—(18). As in the adjectival
and nominal domains, such formations originate either (a) through the expan-
sion of an existing biverbal structure (see ex. (16) and (17)) or (b) through the

18 In historical linguistics, contamination is a cover term for processes whereby two or more formally or
semantically related linguistic forms, coexisting in a speech community, influence each other and merge
partially, yielding hybrid outcomes. Such effects may operate at different levels of structure (phono-
logical, morphological, lexical, or constructional). In the present study, the term is used in a more re-
stricted sense, referring specifically to the merging of overlapping coordinative expressions.
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contamination of two overlapping bicoordinatives (see ex. (18)), producing
ternary event complexes that are semantically integrated, sometimes approx-
imating semantic totality, and morphosyntactically symmetric. The resulting
structural patterns closely parallel those observed in ATri and NTri, confirming
that all three domains instantiate the same recursive CoP-based coordination
mechanism.

(16) OTu. agirla- aya- tap-
[[respect + honour] + [worship]] — ‘to worship; to show reverence’

Structural representation:

CoP

/N
CoP VPs
/[ \
VP: VP:

Here, the right-branching agirla- aya- ‘to worship, reverence’ is an
existing bicoordinative to which fap- ‘to worship’ is added as a compatible
conceptual element; i.e. [[VP: + VP2] + [VPs]] (deep) — [VP: + VP2 + VP;]
(surface) = Expansion-type tricoordinative.

(17) OTu. adir- kds- yar-
[separate + [cut + split]] — ‘to cut and split’

Structural representation:

CoP
[\
VP: CoP
/N
VP. VPs

Here, the left-branching bicoordinative kds- yar- ‘to cut and split’
functions as the structural base to which adir- ‘to separate’ is added as a seman-
tically compatible element. The three verbal stems belong to the same event
domain (‘acts of separation’) and form an asyndetic ternary coordination
expressing cumulative and intensified action; i.e. [[VP1] + [VP2 + VPs]] (deep)
— [VP: + VP2 + VPs] (surface) = Expansion-type tricoordinative.

(18) OTu. kork- bdiz- titrd-
[[to be afraid + to shudder] + [to tremble] — ‘to be afraid, frightened’

Structural representation:

CoP

/N
CoP VPs
/N
VP: VP2
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The Old Turkic sequence kork- bdz- titrd- provides a clear example
of a asyndetic verbal tricoordinative formed through contamination. As in the
nominal contamination case in (15), this structure also originates from two
overlapping bicoordinatives — kork- bdz- ‘to be afraid; to shudder’ and kork-
titrd- ‘to be afraid; to tremble’ — in which the shared first element (kork-) is
retained only once, while the two second elements (bdz- and titrd-) are re-
analysed as parallel verbal conjuncts. The resulting ternary complex forms an
asyndetic CoP that denotes an intensified fear-related event domain (‘fear—
shudder—tremble’). Although the underlying configuration is of the contam-
ination type [VP:1 + VP2] ~ [VP: + VPs], the reanalysed structure surfaces as a
fully integrated asyndetic verbal tricoordinative exhibiting coordinative sym-
metry; i.e. [VP1 + VPz2] ~ [VP: + VPs] (contamination) — [[VPi] + [VP2 +
VPs]] (deep) — [VP: + VP2 + VPs] (surface) = Contamination-type tricoor-
dinative.

Numerous further examples of this pattern are attested in Old Turkic,
including forms such as kork- iirk- bdlingld- («— kork- iirk- ~ iirk- bdlingld-)
‘to be afraid, to be frightened’ and a¢- yad- yarut- («— a¢- yad- ~ ag- yarut-)
‘to expose, reveal, uncover’, among others. These sequences arise through the
same mechanism of overlapping bicoordinatives with a shared initial element
and a reanalysis of the remaining verbal stems as parallel conjuncts.

From a typological perspective, and for now, it seems that contam-
ination-based asyndetic verbal tricoordinatives in Old Turkic predominantly
follow right-branching patterns; no unequivocal left-branching contamination
type has yet been identified in the available corpus.

Taken together, the asyndetic verbal tricoordinatives analysed above
demonstrate that Old Turkic employs more than one structural route in building
ternary verbal complexes. Both right-branching asyndetic expansion patterns
(e.g. agirla- aya- tap-, (16)) and left-branching asyndetic ones (e.g. adir- kds-
yar-, (17)) are attested, each reflecting the recursive application of the CoP
mechanism to semantically compatible verb stems. In addition, asyndetic
contamination-type formations (e.g. kork- bdz- titrd-, (18)) show that
overlapping bicoordinatives can likewise give rise to fully integrated ternary
structures. Across these patterns, the resulting sequences form asyndetic serial
coordinations expressing intensified, cumulative, or multi-step event struc-
tures.

To sum up, from a typological standpoint, Old Turkic exhibits two
structurally distinct types of expansion-based asyndetic verbal tricoordina-
tives. Some are right-branching, where an existing bicoordinative receives an
additional verbal element in final position (as in example (16)), while others
are left-branching, where the added verb precedes an already established bi-
coordinative structure (as in example (17)). Both patterns surface as flat
ternary sequences but differ in their internal CoP configuration — [[VP: + VP:]
+ [VPs]] versus [[VP1] + [VP2 + VP;]] — demonstrating that the verbal domain
allows asyndetic recursive coordination in both structural directions. This
bidirectional expandability provides the morphosyntactic basis for the full
range of asyndetic verbal tricoordinatives attested in Old Turkic.
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2.4.1.2 Syndetic tricoordinatives (SyTri)

Syndetic tricoordinatives in Old Turkic are extremely rare and, unlike
their adjectival, nominal and verbal asyndetic counterparts, do not constitute a
productive or structurally diverse category. The only securely attested pattern
involves polysyndetic nominal formations in which three coordinated elements
are marked by the same coordinating suffix (CoS) —i.e. [...+[ ...+ ..+l —
yielding a formally syndetic but semantically unified ternary sequence.

As noted earlier (see §2.3), such formations occur only sporadically
in the Old Turkic corpus and have no counterparts in Modern Turkish. More-
over, verbal SyTri structures are unattested, which is expected given that the
relevant coordinating suffix (+//) is morphologically incompatible with verbal
stems. In principle, a CoC-based (conjunction-marked) tricoordinative would
also be typologically possible, but no such example has been identified in Old
Turkic textual sources.

The following example — identical to the one introduced in §2.3 —
illustrates the only securely documented Old Turkic SyTri configuration, con-
sisting of three nominals, each bearing the coordinating suffix +II:

(19)  OTu. siiiili ash kertgiingli (TT V B105)
[[army-CoS] [provision-CoS] [faith-CoS]] — ‘army, provisions, and
faith’

Structural representation:

CoP

LN

NP: + NP2 + NP3

This pattern shows that syndetic tricoordination exists in Old Turkic
only as a marginal subtype of nominal coordination, limited to occasional
polysyndetic constructions and lacking evidence of broader structural
generalization.

2.4.1.3 Idiomatic and formulaic tricoordinatives in modern Turkish

Modern Turkish displays only limited productivity in the formation
of tricoordinatives. Unlike Old Turkic — where ternary constructions occur
across adjectival, nominal, and verbal domains through both expansion and
contamination — the modern language preserves only a small set of
habitualised, conventionalised, and stylistically fixed ternary expressions.
Although these items do not originate from productive CoP-recursion in the
synchronic grammar, they nevertheless satisfy the structural criteria for
tricoordinatives: three lexemes forming a cohesive semantic and prosodic unit.

One well-known example is ham hum saralop (or sorolop), which
originates from the contamination of the bicoordinative ham hum ‘mumbling;
gibberish’ and the onomatopoetic form saralop (~ sorolop), yielding a ternary
complex meaning ‘vague muttering; nonsensical talk’. The structure consists
of three phonologically and semantically compatible components forming an
asyndetic tricoordinative unit.
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Other idiomatic expressions likewise surface as fixed ternary patterns
in the modern language, including:

(20) oldiim oldiim dirildim
6l-di-m  6l-dii-m  diril-di-m
die-PST-1SG  die-PST-1SG  revive-PST-1SG
‘I was so scared / terrified’ (Zit. ‘I died, died, and came back to life”)

2D ye i¢ yat
ye i¢ yat
eat-IMP.2SG  drink-IMP.2SG  lie.down-IMP.2SG
‘eat, drink, and sleep’

(22) yandim bittim kil oldum
yan-di-m  bit-ti-m kiil ol-du-m
burn-PST-1SG  finish-PST-1SG ash become-PST-1SG
‘I was utterly devastated’ (/it. ‘I burned, I was finished, I became ash”)

(23) el penge divan®®
el penge divan
hand palm court
‘showing extreme respect; in a deeply reverential posture’

These sequences are synchronically habitualised, functioning as for-
mulaic or idiomatic tricoordinatives whose ternary structure is preserved
through frequent usage. Although they do not participate in the productive
derivational pathways attested in Old Turkic (i.e. expansion-based or con-
tamination-based CoP recursion), they display the same surface property: three
coordinated lexical items forming a cohesive ternary semantic unit.

Overall, Modern Turkish maintains the structural possibility of trico-
ordination, but its contemporary system relies almost exclusively on habit-
ualised, conventionalised, idiomatized, fixed ternary expressions, rather than
the morphologically and stylistically productive patterns characteristic of Old
Turkic.

2.4.1.4 Functional interpretation of tricoordinatives (ATri, NTri, VTri)

Across adjectival, nominal, and verbal domains, tricoordinatives
contribute a wide range of semantic, aspectual, and stylistic effects. Struc-
turally, they emerge through the recursive expansion or contamination of
bicoordinatives; functionally, they yield tightly integrated ternary units that
amplify or elaborate the conceptual space encoded by their components. These
formations thus operate not only as grammatical coordinations but also as
devices of semantic enrichment and stylistic intensification, especially in Old
Turkic literary and religious texts. The following functional domains sum-

19 The expression el penge divan historically derives from an earlier adverbial construction in which the
bicoordinative el penge functioned as an independent manner adverb (‘with hands clasped in front,
respectfully’) modifying the verb phrase divan durmak (‘to bow, to stand in reverence before someone’).
Through conventionalization, the adverbial modifier and the verbal base underwent lexical fusion,
yielding the fixed idiom e/ penge divan with the adverbial meaning ‘showing utmost reverence’.
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marize the principal interpretive effects associated with ATri, NTri, and VTri
structures:

a) [Iterative event sequencing: repetitive or cyclic action; OTu. kork- iirk-
bdlingld- ‘to be afraid, to be frightened’ (see §2.4.1.1(¢)).

b) Intensified action: quantitative or qualitative strengthening of the
event; OTu. agirla- aya- tap- ‘to worship; to show reverence’ (ex.

(16)).

c) Semantic intensification: cumulative reinforcement of a conceptual
domain; OTu. athg kiiiiliig bdlgiiliig ‘highly renowned’ (ex. (12)).

d) Semantic totality: near-exhaustive or domain-wide coverage of re-
lated concepts; OTu. ays icgii suwsus ‘food—drink—water’ — ‘food and
drink (in general)’ (ex. (15)).

e) Aspectual culmination: cumulative or progressive event structuring;
OTu. adir- kds- yar- ‘to cut and split’ (ex. (17)).

f)  Property intensification: a heightened degree or cumulative buildup
of a quality; OTu. kirsiz arig stizok ‘pure and clean’ (ex. (13)).

g)  Rhetorical or textual-stylistic function: enhancing rhythm, emphasis,
and expressive force in discourse; e.g. 6ldiim 6ldiim dirildim ‘1 was
so scared / terrified’ (fit. ‘I died, died, and came back to life’) (ex.

(20))

While tricoordinatives represent the minimal extension of binary co-
ordination beyond two components, Old Turkic and Modern Turkish also ex-
hibit larger coordinative chains consisting of more than three elements. These
formations go beyond ternary structures and give rise to what may be termed
multicoordinatives, i.e. coordinative constructions involving four or more
successive elements. As will be shown in the following section, such multi-co-
ordinative structures emerge either as simple enumerations or as concatenated
chains of bicoordinatives, and they play a distinct role in the organization of
complex coordinative sequences in Turkic.

2.5 Multicoordinatives (enumerations and concatenations)

Multicoordinatives are coordinative constructions consisting of more
than three successive elements. They occur with both nominal and verbal bases
and, in principle, allow an unrestricted number of coordinated expressions of
varying internal complexity. Under the umbrella term multicoordinative, two
structurally and functionally distinct phenomena are subsumed in the present
framework:

a) simple enumerations involving more than three coordinated items,
and

b) concatenations (chainings) of bicoordinatives, i.e. the recursive
coordination of already established bicoordinative units without overt
conjunctions.
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For the first type, the widely used cross-linguistic term enumeration
is retained. For the second type, in this study, the term concatenation is used
in its standard linguistic sense to denote the process — and its result — of the
rule-governed, linear placement of linguistic elements, forming strings in
which elements stand in a relation of succession (e.g. X + Y + Z) (Bussmann
1998; Crystal 2008). This foundational process plays a central role in many
approaches to morphological and syntactic theory (see, e.g. Haspelmath &
Sims 2010). The present analysis, however, does not engage with theoretical
debates on concatenation per se, but focuses instead on its empirically ob-
servable phonetic and morphophonological correlates in Turkish bicoordi-
natives. In contrast to simple enumerations, concatenations of bicoordinatives
typically display internal structural organization, semantic domain coherence,
and rhetorical structuring.

The structures described above as “concatenations (chainings) of
bicoordinatives™ are henceforth referred to as multicoordinatives (MulCo). In
the present framework, multicoordinatives are defined as linear coordinative
chains formed by the successive alignment of two or more independent
bicoordinatives. Unlike tricoordinatives, which involve exactly three coordi-
nated elements within a single recursive CoP domain, multicoordinatives
represent higher-order coordinative chains resulting from the iterative linking
of bicoordinative units. Depending on the lexical category of their com-
ponents, three subtypes are distinguished here: NMulCo (nominal multico-
ordinatives), VMulCo (verbal multicoordinatives), and AMulCo (adjectival
multicoordinatives). Structurally, these formations instantiate stepwise re-
cursive coordination at the level of bicoordinative blocks, while functionally
they serve as powerful devices of textual structuring, semantic amplification,
and rhetorical intensification in Old Turkic.

It should furthermore be noted that a single multicoordinative
(MulCo) structure may itself contain more than one NMulCo, AMulCo, or
VMulCo segment in succession, yielding mixed nominal, adjectival, and
verbal chains within the same linear coordinative sequence, as illustrated in
(31) and (32) below.

2.5.1. Enumerations

Most enumerations in Old Turkic are syntactically conditioned and
largely context-bound. As already observed by Rohrborn, many of them
represent “syntactic chance products” (i.e. nonce constructions), especially in
translation texts (Rohrborn 1983). In Buddhist Old Turkic, for example, long
nominal lists frequently arise through near-literal word-for-word renderings
from a source language (most often Chinese). A representative case is the
following passage from the Old Turkic Xuanzang-Biography (see ex. (24)):

(24) OTu. altun, kiimiig, tug, ud, koyn, titir tivd, kizil tuz, tis tuz, kara tuzta
ulati
‘gold, silver, bronze, cattle, sheep, female and male camels, red salt,
white salt, black salt, etc.’
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Such enumerations primarily reflect source-text structure and there-
fore remain of limited structural relevance for coordination typology. They do
not normally contain true bicoordinatives or tricoordinatives as internal build-
ing blocks and thus lie largely outside the core domain of irreversible coordi-
nation.

2.5.2 Concatenations of bicoordinatives

Concatenations are structurally and functionally highly informative,
as they are formed by the successive alignment of multiple bicoordinatives.
These formations resemble bicoordinatives and tricoordinatives in their role as
text-structuring devices and appear to serve expressive, rhetorical, and stylistic
purposes such as intensification, variation, elaboration, emphasis, emotional
colouring, and semantic specification. Typical examples from Old Turkic illus-
trate how several bicoordinatives can be aligned consecutively, as illustrated
in (25)-(31).

Throughout this section, coordinative formations are classified ac-
cording to the part-of-speech (POS) category of their constituents, not accord-
ing to the semantic or functional interpretation they yield in context:

(25) OTu. miy miy tiimdn tiimdn
[[thousand] [thousand]] + [[ten-thousand] [ten-thousand]] = MulCo
‘countless, innumerable’

(26) OTu. 6yi 6yi adrok adrok
[[various] [various]] + [[different] [different]] = AMulCo
‘each different in its own way’

27 OTu. es tus adas kudasg
[[spouse] [associate]] + [[friend] [comrade]] = AMulCo
“friends; kith and kin’

(28) OTu. aya- agirla- tapin- udun-
[[to honour] [to respect]] + [[to worship] [to reverence]] = VMulCo
‘to reverence and venerate’

(29) OTu. yasur- batur- iirt- kizld-
[[to hide] [to conceal]] + [[to cover up] [conceal]] = VMulCo
‘to hide, conceal’

(30) OTu. [yid yipar] [hwa ¢d¢dk] iizd [tapig udug] kilsarlar
incense incense flower flower with offering offering do-COND-
3PL =NMulCo
‘If they perform offerings with incense and flowers’

3D OTu. [kok kalig] tdg [ugsuz tiipsiiz] [oni oni] [basdagt tépddcgi] driir
(Kara & Zieme 1977)
sky heaven like end-PRIV bottom-PRIV different different tread-
PTCP step-PTCP be-AOR.3SG — ‘Like the sky he is boundless; he
treads everything’
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In such cases, the individual bicoordinatives remain structurally intact
but are arranged into a higher-order coordinative chain. Semantically, these
concatenations often cover a coherent conceptual field and evoke effects of
hyperbole, rhetorical amplification, and cumulative elaboration. An extreme
illustration is provided by extended multicoordinative chains such as the fol-
lowing (see ex. (32)), which consists of thirteen successive bicoordinatives:

(32) [slok nom)\ drdini Jigiin tolp [elldrin uluglarin], [kdintldrin
suzaklarin]; [dvidrin barklarin]s [ordularin karsilarin]s [atlarin
yanalarinls [agilarin barimlarin]; [ddldrin tavarlarinlg [drdinildrin
yingtildrinlo [ogullarin kizlarin)io [kunguylarin hatunlarmn) [amrak
isigliz ozldrind [tidip 1dalap) i3 temin 6k nom drdinig dsidgdli boltilar.
(Zieme 1996)

‘Because these (and other Bodhisattvas), for the sake of the teaching
contained in a single $loka,; relinquished and abandoned;s their entire
lands and realms,, their cities and villages,; their houses and
dwellings,4 their palaces and royal residences,s their horses and
elephants, their treasures and possessions,; their goods and property,s
their jewels and pearls,s their daughters and sons, o their wives and
concubines,;; (even) their own beloved,; selves, they were then able
to hear the Dharma-jewel at once.’

Here the expressive force of the passage (i.e. (32)) largely derives
from the cumulative effect of concatenated bicoordinatives rather than from
simple syntactic listing. These extended chains are not lexicalized fixed ex-
pressions; their expressive effect instead arises from the sequential com-
bination of pre-existing bicoordinatives. In translated Old Turkic passages
such as those of the Altun Yaruk (Suvarnaprabhdasottamasiitra, cf. (32)), this
ordering is not random but reflects the parallel enumerative structure of the
source text.

Finally, Modern Turkish still preserves related multicoordinative
behaviour, though with far more limited productivity, as illustrated in (33),
where the multicoordinative also based on concatenated bicoordinatives:

(33) MTu. gide gele gide gele
20-CONV come-CONV go-CONV come-CONV
‘coming and going again and again’

Formally, multicoordinatives (MulCo) can be modelled as higher-
order recursive coordinations formed through the successive alignment of
bicoordinative blocks — which surface as a flat linear sequence — rather than
individual lexemes. This process may be represented schematically as [[Bii +
Biz] + Bis + ... + Biy] (deep) — [MulCo] (surface), where “Bi” denotes any
nominal, verbal, or adjectival bicoordinative (i.e. NBi, VBi, ABi), and “n” is
in principle unbounded (see §2.5.3 below).

Depending on the lexical category of the chained blocks, the resulting
structure may be classified as NMulCo (nominal), VMulCo (verbal), or
AMulCo (adjectival). Furthermore, mixed multicoordinatives are also possi-
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ble, in which nominal, verbal, and adjectival bicoordinatives occur mixed to-
gether in any order within the same MulCo chain; e.g. [[NBi:1 + VBiz] + ABis
+ ... + XBiy] — [MulCo] (see §2.5.3 below). A MulCo necessarily requires
the successive coordination of at least two bicoordinatives; that is, MulCo
structures minimally begin with two bicoordinative units.

2.5.3 Structural schemata of multicoordinatives (MulCo)

For the formal generalization of multicoordinatives as flat linear
alignments at the surface level and as chains of recursive bicoordinatives at the
deep level, the following structural schemata are proposed:

a) General structural schema of multicoordinatives (surface):
[[Bi: + Biz] + Bis + ... + Biy] — [MulCo],
where Bi € {NBi, VBi, ABi}.

This schema captures the surface realization of MulCo as a flat linear
concatenation of independently formed bicoordinative blocks.

b) Structural schemata of the deep subtypes:
1. Homogeneous multicoordinatives:

Nominal:

[[NBi: + NBiz] + NBiz + ... + NBi,] — [NMulCo]
Verbal:

[[VBii + VBiz] + VBis + ... + VBi,| — [VMulCo]
Adjectival:

[[ABii + ABi2] + ABis + ... + ABiy] = [AMulCo]
2. Mixed (heterogeneous) multicoordinatives

[[NBii + VBiz] + ABis + ... + XBi,] — [MulCo],

where XBi € {NBi, VBIi, ABi}.

The latter represents mixed multicoordinatives, in which nominal,
verbal, and adjectival bicoordinatives may occur successively mixed together
in any order within the same coordinative chain.

Adverbial bicoordinative (AdvBi) or tricoordinative (AdvTri) se-
quences in Turkish are treated here as category-shifted realizations of adjec-
tival or verbal bicoordinatives at the level of syntactic function, and no inde-
pendent AdvBi or AdvTri classes are therefore postulated.

2.5.4 Typological interpretation of multicoordinatives

Typologically, Turkish coordination displays a strictly hierarchical
expansion pathway from BiCo — TriCo or BiCo — MulCo. While tricoordi-
natives emerge through single-step recursive expansion or contamination of
bicoordinatives, multicoordinatives represent higher-order coordinative chains
formed by the iterative concatenation of independent bicoordinative blocks.
Unlike simple enumerations, MulCo structures thus instantiate recursion at the
level of coordinative units rather than at the level of individual lexical items.
A crucial theoretical consequence of the present model is, thus, that in multi-
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coordinatives, the basic unit of recursion is not the individual lexeme but the
bicoordinative block itself.

The structural schemata above (see §2.5.3) formalize the fact that
multicoordinatives are not basic coordinative units, but higher-order construc-
tions derived through iterative recursive coordination of bicoordinative blocks.
The model captures:

a) the flat linear appearance of MulCo at the surface level,

b) the stepwise recursive structure at the deep level,

c¢) the existence of both homogeneous and mixed multicoordinative
chains, and

d) the theoretically unlimited extensibility of coordinative
concatenation.

To sum up, from a structural point of view, multicoordinatives con-
stitute the outermost extension of the recursive coordinative system described
in this study. While enumerations primarily reflect syntactic and translational
mechanisms, chains of bicoordinatives reveal the full stylistic and rhetorical
potential of recursive coordination. They show that the same morphophono-
logical and iconic principles governing irreversible bicoordinatives also oper-
ate at higher levels of coordinative complexity.

3. Typological Overview of Turkish Coordinative Constructions
(BiCo-TriCo—MulCo)

The present BiCo—TriCo—MulCo model intersects with Haspelmath’s
cross-linguistic typology of coordination (Haspelmath 2004, 2007) in recog-
nising coordination as a structurally complex and typologically variable con-
struction. Haspelmath’s framework primarily classifies coordination with re-
spect to linking strategies (conjunctions vs. affixes), symmetry and asymmetry
of conjuncts, and clause-level coordination patterns. The present study con-
verges with this approach in treating coordination as an internally structured
constructional domain, but diverges in analytical focus by modelling coordi-
nation as a block-recursive system operating on coordinative units (bicoordi-
natives, tricoordinatives, multicoordinatives) rather than on individual con-
juncts alone. While Haspelmath’s typology is largely conjunction- and clause-
oriented, the BiCo—TriCo—MulCo framework foregrounds the recursive ex-
pansion of coordinative blocks as higher-order constructional units, thereby
providing a complementary perspective on the structural organization of coor-
dination, particularly in morphologically rich languages such as Turkish.
While both approaches converge in recognising structurally complex coor-
dination, they diverge in their analytical focus: Haspelmath’s typology is pri-
marily clause- and conjunction-oriented, whereas the present framework is
block-recursive and construction-based.
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3.1 Generalized structural formulas

This subsection presents a set of generalized structural formulas that
abstract and schematically capture the recursive architecture of coordinative
constructions developed in this study. The formulas are intended as formal
summaries of the underlying combinatorial principles governing bicoordina-
tives, tricoordinatives, and multicoordinatives, highlighting how simple binary
coordination serves as the structural base for higher-order recursive exten-
sions.

a) Bicoordinatives (BiCo)
[Xi+ Xz2] — [BiCo]
b) Tricoordinatives (TriCo)
Expansion-type:
Right-branching: [[X: + Xz] + [X5]] — [Xi + X2 + X5]
Left-branching: [[Xi] + [Xz2 + X5]] — [Xi + X2 + X5]
Contamination-type:
[Xi+ Xo] ~ [Xi + X5] — [ X1+ Xo + X5]
¢) Multicoordinatives (MulCo)
General recursive schema:
[[Bii + Biz] + Bis + ... + Biy] — [MulCo]
Mixed (heterogeneous) multicoordinatives
[[NBi1 + VBiz] +ABiz+ ...+ XBin] — [MulCo]

4. Main Theoretical Contributions of the BiCo—TriCo—MulCo
Model

a) Block-recursive view of coordination:

The model reconceptualizes coordination as a recursive system oper-
ating on bicoordinative (BiCo) blocks rather than on isolated lexical conjuncts,
showing that higher-order coordinatives (TriCo, MulCo) emerge through the
iterative coordination of already coordinated units.

b) Unified treatment of expansion and contamination:

It provides a unified structural account of both expansion-type and
contamination-type tricoordinatives within a single CoP-based recursive
framework. The model provides the first integrated structural account of both
expansion-type and contamination-type tricoordinatives within a single re-
cursive CoP-based framework, demonstrating that these two formation path-
ways are not independent mechanisms but structurally related outcomes of the
same coordinative recursion.

c) Formal modelling of multicoordinatives:

Multicoordinatives are formally characterized for the first time
through generalized recursive schemata (e.g. [[Bii + Biz] + Bis + ... + Biy] —
[MulCo]), capturing both their flat surface appearance and stepwise deep re-
cursive structure.
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d) Partial projection of ordering principles (OPri) across recursive
coordinative levels:

The model shows that the morphophonological, morphosyntactic, and
iconic ordering principles (OPri) that strictly govern irreversible bicoordi-
natives do not transfer mechanically or fully to higher coordinative con-
figurations. These principles remain partially active in tricoordinatives and
multicoordinatives, but their governing and ordering force progressively
weakens as coordinative blocks expand and are chained sequentially.

In multicoordinatives consisting of two bicoordinative blocks (i.e.
[Bi1 + Bi2]), the irreversible structure of the individual bicoordinatives still al-
lows OPri to operate to a substantial degree across the entire construction. By
contrast, once the number of coordinated blocks exceeds two, yielding long
multicoordinative chains, the blocks are primarily aligned linearly and sequen-
tially, and no consistent global ordering or iconic priority is observed between
adjacent blocks. In such cases, OPri continues to operate internally within each
bicoordinative block, but no longer constrains the ordering relations between
blocks.

A similar partial projection is observable in contamination-based tri-
coordinatives formed from the interaction of two pre-existing bicoordinative
blocks (e.g. in TriCo contaminated of two bicoordinative blocks, [Bii + Biz]),
where OPri applies locally within the source bicoordinatives but does not
always or consistently extend uniformly to the newly formed three-component
structure.

e) A unified synchronic and diachronic framework for BiCo—TriCo—
MulCo structures:

The present study proposes, for the first time, a unified synchronic
and diachronic theoretical framework for the systematic classification and
formal modelling of irreversible coordinative constructions in Modern Turkish
and Old Turkic under the BiCo—TriCo—MulCo architecture. While reduplica-
tive and coordinative formations have long been recognised in the literature,
they have typically been treated as isolated lexical or stylistic phenomena un-
der diverse labels. The present model integrates these formations into a single
recursive system, explicitly distinguishing bicoordinatives, tricoordnatives,
and multicoordinatives as structurally related but hierarchically differentiated
construction types, and formalizes their relations by means of generalized
structural formulas.

Although the model is developed on the basis of Modern Turkish and
Old Turkic data, its block-recursive architecture is formulated at a level of
abstraction that may perhaps facilitate cautious cross-linguistic comparison —
primarily with other Turkic languages and, secondarily, with certain Altaic and
some Uralic languages (e.g. Samoyedic, Hungarian), and perhaps even with
structurally compatible patterns observed in extinct languages such as Tochar-
ian and Sogdian.
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5. Structural, Constructional, and Iconic Constraints Governing
Bicoordinatives in Turkish

The question of whether Turkish bicoordinatives follow systematic
structural principles has been raised since the earliest studies on Turkish ir-
reversible coordination,? yet its full resolution has remained unattained. The
view that Turkish bicoordinatives constitute irregular formations stems largely
from the absence of a coherent model capable of capturing their internal order-
ing constraints. Yet, as both descriptive and comparative data increasingly sug-
gest, these formations are far from arbitrary.

Early work by Foy (1899), Cagatay (1940—41), and Agakay (1954)
correctly identified several morphophonological and morphosyntactic ten-
dencies governing the internal arrangement of bicoordinatives. Their ob-
servations, however, were never integrated into a unified theoretical frame-
work. This has contributed to the assumption by some scholars?! — as men-
tioned above — that Turkish bicoordinatives are irregular or unpredictable
constructions.??

A re-examination of the phenomenon shows, however, that Turkish
bicoordinatives exhibit a robust set of Ordering Principles (OPri), rooted in
their morphophonological structure, morphosyntactic and iconic alignment.
These collectively determine the irreversible ordering characteristic of asym-
metric bicoordinatives. Some of these principles were implicitly recognised in
earlier scholarship, while others emerge clearly only when a sufficiently broad
synchronic and diachronic dataset is brought into the analysis. When taken
together, these principles reveal that irreversible bicoordinatives form a struc-
turally constrained domain rather than irregular formations.

The following sections therefore reconstruct and refine the formation
rules that govern Turkish asymmetric bicoordinatives (AsBi). These rules are
based on three sources:

a) some of the earlier descriptive observations of Foy, Cagatay, and
Agakay,?

b) subsequent observations in the typological and phonological litera-
ture, and

20 Foy (1899) appears to be the first to address this question.

21 Schilling remarks, for example, that “morphophonological criteria apparently play no decisive role in
the formation of Old Turkic paired expressions” (Schilling 2001: 159). Miiller also considers the rules
proposed in the literature to be “vague” (Miiller 2004: 46, 50).

22 A detailed critical discussion of earlier descriptive accounts, including those of Foy (1899) and Cagatay
(1940-41), is provided in Aydemir (2007) and will not be repeated here.

23 Several descriptive observations in the earlier literature can be retrospectively related to specific
ordering principles formulated in the present study. Thus, Foy (1899) correctly identified a number of
tendencies corresponding to Rules 3, 4, 5, and 6, particularly with regard to segmental composition,
vocalic onset, syllable count, and syllable structure. Cagatay’s (1940—41) observations can be most
directly associated with sonority-based ordering tendencies (Rule 2a), while Agakay (1954) anticipated
aspects of vowel-based preferences (Rule 1) and event-structural sequencing (Rule 7). However, none of
these earlier accounts formalised these tendencies as hierarchically organised rules or recognised their
systematic interaction across different structural levels. Subsequent studies, often without direct
reference to these earlier works, have tended to reiterate individual observations in isolation rather than
integrating them into a comprehensive explanatory framework or a unified model.
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c) the results of my own analyses of both Old Turkic and Modern
Turkish datasets.

Two clarifications are necessary before introducing these rules: (1)
First, they apply exclusively to lexicalised asymmetric bicoordinatives in
Modern Turkish. Non-lexicalised, compositional, or contextually generated
coordinations represent structurally distinct phenomena and are therefore not
subject to OPri-based constraints. (2) Second, while the rules are not con-
structed with Old Turkic as their primary domain, preliminary comparison
shows that a large proportion of Old Turkic examples examined by me conform
to the same OPri-based tendencies.

The effectiveness of the criteria proposed here for predicting com-
ponent order was tested on over 180 Old Turkic and over 400 Modern Turkish
bicoordinatives examined by me.?* These numbers do not represent the total
size of the corpora, of course, but they are sufficient to reveal stable and re-
current ordering patterns across both diachronic and synchronic periods.

Understanding the structural organisation of Turkish bicoordinatives
thus requires acknowledging two foundational observations. (1) First, the ir-
reversible ordering of asymmetric bicoordinatives is governed by a system of
morphophonological ordering principles that determine the relative promi-
nence and placement of their components. (2) Second, these principles interact
systematically with broader morphosyntactic and iconic factors, giving rise to
stable patterns of lexicalised asymmetric binary formations. The following
subsections present these principles and prepare the ground for their formal
statement in Rules 1-7.

5.1 Phonological and sonority-based constraints (Rules 1, 2a, 2b)

Phonological structure provides the most fundamental layer of asym-
metry in Turkish bicoordinatives. Before morphophonological, syntactic, or
iconic factors come into play, the ordering of the two components is shaped by
basic principles of vowel sonority, consonantal sonority, and articulatory pro-
gression. These principles jointly form the phonetic—phonological core of the
OPri model, determining the natural direction in which sound sequences tend
to unfold within irreversible bicoordinatives.

At this foundational level, the internal order of Turkish bicoordina-
tives reflects a consistent interaction between acoustic openness, articulatory
effort, and segmental mobility.

a) Rule 1 (see §5.1.1) captures the tendency for pairs to begin with more
sonorous (i.e. lower or more open) vowels and proceed toward less

241 present here a compiled set of Modern Turkish data, partly drawing on materials from Agakay (1954)
and Hatiboglu (1981), while omitting some items from these sources since many of them are not
lexicalised, and adding several others. All Modern Turkish examples included here are well-formed and
lexicalised. Italic round brackets “(')” indicate frequently occurring inflected forms; non-italic round
brackets “( )” indicate commonly attested verbal forms or variants; for Old Turkic data, see Aydemir
2007 (earlier list) and Aydemir 2013 (non-list data).
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sonorous ones; e.g. fek tiik ‘here and there’, car cur (et-) ‘to
squander’, etc.

b) Rule 2a (see §5.1.2) extends this logic to consonants, showing that
the first member typically contains a segment with higher consonantal
sonority, while the second tends to contain one with lower sonority;
e.g. dol dog ‘descendence, children’, dere tepe ‘over hill and dale’,
etc.

¢) Rule 2b (see §5.1.3) accounts for cases where vowel and consonant
sonority alone do not predict the ordering. These cases follow a
systematic [posterior] — [anterior] articulatory progression,
reflecting the biomechanical dynamics of speech production. This
auxiliary criterion explains otherwise irregular-looking sequences by
showing that articulatory movement itself contributes to irreversible
ordering; e.g. kaba saba, kanli canli, kizar bozar, kivir Zivir, etc.

Taken together, these three rules demonstrate that the asymmetry in-
trinsic to Turkish bicoordinatives originates not from lexical idiosyncrasy, but
from universal phonological and articulatory biases governing segment organi-
zation. They define the natural “phonological backbone” upon which higher-
level morphophonological, morphosyntactic, and iconic constraints subse-
quently build.

The following sections present these principles in detail, beginning
with Rule 1, which establishes the vocalic foundation of phonological asym-
metry.

5.1.1 Rule 1 — Vowel sonority hierarchy in Turkish bicoordinatives

In the vowel system of Turkish asymmetric bicoordinatives, ordering
tendencies reflect a consistent hierarchy of sonority, governed by degrees of
acoustic openness and oral aperture. High vowels, which involve a narrower
oral aperture and lower acoustic sonority, tend to follow low vowels whose
wider oral aperture and greater sonority facilitate perceptual prominence. This
open-to-close (low-to-high) progression corresponds to the universal vowel
sonority scale, in which /a/ [a] shows the highest sonority, followed by /o/ [0],
lel [€], 16/ [@], and /i/ [wi], /i/ [1], /u/ [u], /ii/ [y] at the lowest end. Accordingly,
the preferred ordering pattern in Turkish asymmetric bicoordinatives is:

[low / mid vowel] — [high vowel], i.e.
[more sonorous] — [less sonorous]

This pattern is consistent with the widely held view that the sonority
hierarchy acts as a fundamental organizing principle in linguistic sequencing
(Clements 1990; Parker 2002; Parker 2008). In this respect, Rule 1 forms the
vocalic foundation of irreversible ordering and prepares the structural ground
for the consonantal and articulatory hierarchies formalised in Rules 2a and 2b.
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Rule 1.

The vocalic sonority hierarchy (i.e. low / mid vowel — high vowel):
the component containing the relatively more sonorous or open vowel
comes first.

[+open] [—open]

Constraint: Rule 1 does not apply when another higher-ranked rule is active,
namely:

a) Rule 4 (vocalic vs. non-vocalic onset) [+vocalic] [-vocalic]: abuk
sabuk, ozene bezene

b) Rule 6 (open vs. closed syllable) [+open syllabic] [-open syllabic]:
ulu orta, yeme i¢cme

[+open] [-open]: MTu.: akilli uslu, altiist (< alt tist), az uz, cart curt, cak cuk
(¢ignemek), cambul cumbul, can ciger, cangil cungul, ¢cali ¢urpi, canak ¢omlek,
cangil ¢ungul, cangr cungur, ¢car ¢ur, ¢arik ¢iriik, carpik ¢urpuk, ¢ayir ¢imen,
dan dun, dangil dungul, davul zurna, dayamak dosemek, dayali doseli, deli
dolu, derli toplu, dogru diiriist, efil iifiil (esmek), fakir fukara, falan filan, falan
fistik, fasa fiso, gar¢ gurg, gelen giden, gelin giivey, gelir gider (hesabi),
gelmek gitmek, hact hoca, ham hum, kambur kumbur, kara kuru, kart koca,
kem kiim, langir lungur, namaz(inda) niyaz(inda), ogul usak, rahat huzur, sag
salim, sag selamet, saga sola, sagdan soldan, sagh sollu, sagda solda, sagi
solu, sarmas dolas, sayim suyum, sele suya (karismak), tek tiik, saymak
sovmek, saz(1) soz(ii) (~ saz(l) soz(lii)), sangir sungur, tad(1) tuz(u), taka tuka,
takas tukas, tangir tungur, tatlisi tuzlusu, tatsiz tuzsuz, tepeden tirnaga, ters
tiirs, var yok, vart yogu, vara yoga (iiziilmek), varsa yoksa, yakmak yikmak,
yalan dolan, yamru yumru, yamuk yumuk, yatak yorgan, yeri yurdu, yer yurt,
yeri yurdu, zar zor.

OTu.: agwr ulug, dziig igid, kdvil- kogsa-, toz tib.
5.1.2 Rule 2a — Consonantal sonority hierarchy in Turkish bicoordinatives

The internal ordering of Turkish asymmetric bicoordinatives is not
determined by vowels alone. In a large subset of lexicalised formations, the
decisive factor is the relative consonantal sonority of the two components.
Consonantal sonority shows how much a consonant blocks the flow of acoustic
energy. Consonants that allow more airflow and have more regular vibration
are naturally more sonorous than those that involve tighter constriction. This
principle, originating in Jespersen’s (1904:186) concept of open articulation
and later formalised in phonological sonority theory (Clements 1990; Parker
2002, 2008), predicts that in bicoordinatives the more sonorous consonant
tends to occur in the first component, while the second typically contains a less
sonorous segment. The Turkish asymmetric bicoordinatives strongly support
this universal tendency. Across both Modern Turkish and Old Turkic, bi-
coordinatives regularly exhibit a descending sonority pattern, whereby the
acoustic openness of the initial consonant is greater than that of the following
one.
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The consonantal hierarchy that emerges from the corpus aligns
closely with universal scales proposed in the literature. In Turkish bicoordi-
natives, the relevant hierarchy can be represented as in (34):

(34) rhotic consonants — laterals — nasals — voiced fricatives — voiced
affricates — voiced stops — voiceless fricatives — voiceless
affricates — voiceless stops®

This descending hierarchy captures the preference for the more
sonorous consonant to appear in the first component of the bicoordinative,
followed by a segment of lower sonority (e.g. sus pus, siis piis, soy sop, ¢at
pat, yirtik pirtik, etc.; for further examples, see below). In all such formations,
the acoustic—articulatory openness decreases from the first member to the
second, producing a natural sonority-descending sequence. This tendency in-
dicates that irreversible ordering does not arise from lexical arbitrariness but
rather from phonetic and phonological biases favouring sequences that begin
with more resonant segments.

While general sonority hierarchies have been discussed since
Jespersen (1904), the internal relative sonority hierarchy of obstruents had not
been clearly established prior to the late 2000s. The ordering proposed here
(see ex. (34) and (35a)), originally formulated on the basis of Turkish data in
my 2007 MA thesis, coincides exactly with the relative obstruent hierarchy
later assumed by Parker (2008) on the basis of a broad survey of the phonetic
and typological literature (see ex. (35b)). This convergence suggests that the
Turkish data reflect a phonetic ordering principle of broader typological
relevance:

(35a) relative sonority of (35b)  relative sonority of
obstruents proposed obstruents proposed
in Turkish by Parker
voiced fricatives (more sonorous) voiced fricatives
voiced affricates voiced affricates
voiced stops voiced stops
voiceless fricatives voiceless fricatives
voiceless affricates voiceless affricates
voiceless stops (less sonorous) voiceless stops
(Aydemir 2007) (Parker 2008)

Some bicoordinatives, however, display ordering patterns that cannot
be fully accounted for by consonantal sonority alone and require an additional
articulatory perspective; e.g. kaba saba, kanli canli, kizar bozar, kivir zivir,
etc. (see Rule 2b below). These cases motivate the formulation of a separate
articulatory ordering principle, which is developed in Rule 2b below.

% Aydemir 2007: 56, 58.
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5.1.3 Rule 2b — Articulatory progression sequence (auxiliary criterion)

In some bicoordinative pairs (e.g. tuz buz, kaba saba, kizar- bozar-,
etc.; for further examples, see below), the ordering appears to run counter to
the descending sonority pattern described in Rule 2a. In such cases, the
sequence seems to “rise” in sonority rather than descend. Although these
bicoordinatives comply with Rule 2b (posterior — anterior articulatory place
sequencing), their initial consonants also display a surface pattern of rising
sonority, i.e. an increase in sonority of consonants from left to right ([low
sonority] — [higher sonority]), as seen in sequences such as b, k—s, and k—b.
Thus, these formations do not constitute exceptions to the sonority hierarchy
itself; instead, they are governed by an additional principle. This suggests that
the natural sound flow in Turkish cannot be explained solely in terms of acous-
tic—perceptual sonority but must also be considered in relation to the direction
of articulatory movement.

Closer inspection shows that some of these pairs follow a systematic
progression from posterior to anterior articulatory positions (e.g. /k/ — /b/ or
/k/ — /s/). Although this type of ordering cannot be captured by traditional
sonority hierarchies, it is mechanically natural from the perspective of speech
production — i.e. the systematic tendency toward back-to-front movement of
articulators. During articulation, movements of the tongue and other articu-
lators from the back (posterior) toward the front (anterior) of the vocal tract
facilitate rhythmic flow, articulatory ease, and coarticulation.

While this directional tendency is not explicitly formulated in the
phonetic literature as a “posterior — anterior” principle, it is compatible with
well-known observations that articulatory gestures often proceed from more
constricted to less constricted configurations (e.g. Browman & Goldstein
1989; Lindblom 1990).

Therefore, for the patterns observed in this study, the descriptive term
articulatory progression sequence is proposed. This term differs from classical
feature systems (e.g. [dorsal], [coronal], [labial]) in that it characterizes the
direction of segmental production, providing an additional, articulation-based
measure that complements the phonological interpretation and sonority-driven
analysis of bicoordinative structures. This sequence of movement proceeds
from less mobile to more mobile articulators, can be summarized as illustrated
in (36):

(36) [laryngeal] [palatal / dental / labial], [palatal] [dental / labial], [dental]
[labial], i.e.
tongue root — tongue body — tongue blade — tongue front — tongue
tip — lower lip

It represents the increasing mobility of articulatory organs from the
back toward the front of the vocal tract and accounts for the Turkish bico-
ordinatives exhibiting rising sonority as phenomena grounded not in sonority
itself but in an articulatory principle of productional naturalness. This artic-
ulatory movement from back to front mirrors the natural biomechanical flow
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of speech and interacts with the sonority hierarchy to yield a consistent pattern
of descending sonority combined with ascending articulatory mobility.

These two interacting hierarchies — i.e. the descending sonority
hierarchy (Rule 2a) and the articulatory progression sequence (Rule 2b) —
together define the phonotactic constraints governing a range of Turkish
bicoordinatives. In such cases, articulatory progression does not override
sonority but interacts with it as an auxiliary ordering principle. While they
account for the majority of phonologically regular patterns, other types of
coordination obey distinct morpho-semantic or lexical principles discussed in
the subsequent rules. In this way, the two hierarchies presented here com-
plement the other rules by introducing the phonotactic dimension of Turkish
asymmetric bicoordinative formation.

Accordingly, the tendencies discussed above are formalised in Rules
2a and 2b as follows:

Rule 2a
The consonantal sonority hierarchy (sonority-descending)

rhotic consonants — laterals — nasals — voiced fricatives — voiced
affricates — voiced stops — voiceless fricatives — voiceless
affricates — voiceless stops

[fricative] [affricate], [fricative] [stop], [affricate] [stop]

[+sonorant] [-sonorant]

Rule 2b

Relative articulatory mobility hierarchy by place of articulation
(auxiliary criterion)?®

tongue root — tongue body — tongue blade — tongue front —
tongue tip — lower lip

[laryngeal] [palatal / dental / labial], [palatal] [dental / labial],
[dental] [labial]

[+consonant] [+consonant]:?’ MTu. bagwa c¢agwra, bagu- cagir-, bagris
cagris, bakkal ¢akkal, bast sonu, bata ¢ika, belli bash, belli besli, boy pos (/
bos), boylu poslu, boliik porgiik, biiyiik kiiciik, bérek ¢orek, canla basla, cincik

26 This sequence reflects increasing articulatory mobility from posterior to anterior positions and helps
account for bicoordinatives exhibiting surface patterns of rising sonority. The concept of a relative
mobility hierarchy of articulators is used here as a conceptual tool referring to a phonologically and
phonetically motivated phenomenon, rather than to an absolute or universal articulatory scale. This
notion aligns with observations in approaches emphasizing articulatory ease and gestural phonology,
and was previously introduced and discussed in earlier work by the author (Aydemir 2007) under the
term “Relative Beweglichkeitshierarchie der Artikulationsorgane (Artikulatoren).” The qualifier relative
therefore underscores its function as a comparative ordering preference specific to coordinative struc-
tures. Within this framework, certain ordering preferences in Turkish bicoordinatives reflect a relative
articulatory progression from posterior to anterior positions, which is compatible with reduced articu-
latory cost in sequential production.

27 This feature indicates that the bicoordinatives in this group begin with a consonantal onset.
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boncuk, cici bici, cicili bicili, ¢ala ¢irpa, ¢ali ¢irpi, ¢calmak ¢irpmak, ¢calismak
cabalamak, canak ¢omlek, ¢carsi pazar, ¢at pat, ¢catal bicak, ¢iti piti, ¢coluk
cocuk, dag tas, dala ¢ika, dere tepe, derme ¢atma, dertsiz tasasiz, dol dos,
diigiin bayram (etmek), gezmek tozmak, girdi ¢ikti, girinti(ly) ¢ikinti(li), giyim
kusam, giyinmek kusanmak, gizli kapakh, gizli sakli, hesap kitap, géziine dizine
(durmak), halim selim, halis muhlis, hali vakti, hamal camal (~ hammal
cammal), hara¢ mezat, kaba saba, kader kismet, kadir kiymet, kan ter, kanl
canli, kani canit (kalmamak), kanli canli, kapt baca, karda kista, karda buzda,
kargacik burgacik, karman ¢orman, kizarmak bozarmak, kona gége, konar
goger, kurt kus, kiiciik(lii) biiyiik(lii), kivir zvvir, sa¢ bas, sarmas dolas, senet
sepet, senetsiz sepetsiz, senli benli, sere serpe, siki fiki, soy(lu) sop(lu), soyu
sopu, sus pus, siikliim piikliim, siis piis, siislii piislii, soyle boyle, su bu, sundan
bundan, sura bura, surada burada, surali burall, yagmur ¢camur, yaka paga,
yalan dolan, yas bag, yash bash, yata kalka, yatak yorgan, yaz boz, yaz kg,
yazar bozar, yilan ¢iyan, yirtik pirtik.

OTu. asnukili amtikili, barc¢a tiikdl, busushg korkinglig, ¢izig tartig, com- bat-
, karlig buzlug, kdgig kopriig, kilis baris, kdzig tizig, kiistisliig tildklig, sdvingli
korkingl, si- buz-, sig tiimgd, sig yuka, sigun muygak, yaruk yasuk.

5.1.4 Closing remarks to Rules 1, 2a, and 2b

Together, Rules 1, 2a, and 2b establish the phonological foundation
of asymmetry in Turkish bicoordinatives. They show that the irreversible
ordering observed in these constructions is not accidental or lexically idio-
syncratic, but arises from the interaction of vowel sonority, consonantal
sonority, and articulatory mechanics. These factors operate at different but
complementary levels, shaping ordering preferences that tend to proceed from
higher to lower acoustic openness and, independently, from posterior to
anterior positions in articulatory space.

Taken together, these interacting hierarchies define a coherent
phonological architecture that constrains the formation of asymmetric bico-
ordinatives in Turkish. This architecture does not by itself account for all
aspects of bicoordinative structure, but it provides the necessary phonetic and
phonological grounding upon which higher-level asymmetries are built. The
following set of morphophonological and morphosyntactic constraints (Rules
3-6) extend this foundation into the structural domain, where phonetic and
rhythmic asymmetries become conventionalized through patterns of syllable
structure, onset configuration, and morphological alignment.

5.1.5 From phonological asymmetry to structural asymmetry

The phonological principles outlined in Rules 1, 2a, and 2b establish
the foundational sound-based conditions — such as vowel and consonantal
sonority as well as articulatory directionality — that give rise to asymmetric
bicoordinatives in Turkish. Yet the internal organization of these formations
cannot be derived from phonological factors alone. Once phonological asym-
metry is in place, additional constraints come into effect — constraints that
pertain to syllable shape, segmental arrangement, and morphosyntactic align-
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ment. In other words, phonological asymmetry constitutes only the initial layer
of'a more complex system, one whose full structure becomes visible only when
higher-level morphophonological and morphosyntactic factors are taken into
account. The following rules therefore move beyond the phonological domain
and address the morphophonological and morphosyntactic factors that sys-
tematically contribute to irreversible ordering.

5.2 Morphophonological and morphosyntactic constraints (Rules 3-6)

Rules 3—6 specify the structural mechanisms through which the
phonological patterns identified above become integrated into stable coor-
dinative templates. While Rules 1, 2a, and 2b explain asymmetry in terms of
sonority and articulatory directionality, the present section focuses on how
segmental composition, syllable configuration, and morphosyntactic organi-
zation further shape irreversible ordering. Together, these constraints chart the
transition from purely phonological tendencies to fully structuralized patterns
characteristic of Turkish bicoordinatives.

5.2.1 Rule 3 — Vowel backness and ordering in bicoordinatives

Rule 3 operates at the level of segmental composition and concerns
vowel quality rather than consonantal sonority or articulatory directionality.
Unlike Rules 2a and 2b, which are sensitive to consonantal properties, Rule 3
captures an ordering preference based on vowel backness when syllable count
is the same. The rule thus introduces a vocalic dimension of asymmetry that
interacts with, but is hierarchically subordinate to, the phonological constraints
discussed earlier.

Rule 3

With equal syllable count, the component containing a back vowel
comes first.
[+back] [-back]

Constraint: Rule 3 does not apply when another higher-ranked rule is active,
namely:

a) Rule 1 (vowel openness) [+open] [-open]: deli dolu, sele suya,

b) Rule 2a (sonorant vs. non-sonorant onset) [+sonorant] [-sonorant]:
belli basl, dere tepe

¢) Rule 4 (vocalic vs. non-vocalic onset) [+vocalic] [—vocalic]: st bas,
iri yari, ipe sapa

d) Rule 5 (unequal syllable count) [+fewer syllables] [—fewer syllables]:
el ayak, goz kulak

e) Rule 6 (open vs. closed syllable) [+open syllabic] [-open syllabic]:
pili pirti, ulu orta

[+back] [-back]: MTu. az oz, bas goz (etmek), bas(1) beyn(i), carik ¢iiriik (~
¢cliriik ¢arik), canak ¢omlek, cayir ¢imen, hayal meyal, karisant goriiseni, kas
g6z (etmek), kasi gozii, kazma kiirek, kirik dokiik, kirila dokiile, kirilan
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dokiileni, kiyi(da) kose(de), mal miilk, paldir kiildiir, pat kiit, yara bere, yazar
cizer, yaz- ¢iz-.

OTu. a¢in- igid-, asil- iistdl-, bigik tikig, tandalig kegdlig.
5.2.2 Rule 4 — Vocalic vs. non-vocalic onset

This rule captures a systematic preference for vowel-initial compo-
nents in coordinative ordering when syllable number is the same.
Rule 4

With equal syllable count, the component with a vocalic onset comes first.
[+vocalic] [-vocalic]

Constraint: Rule 4 does not apply when another higher-ranked rule is active,
namely:

a) Rule 5 (unequal syllable count) [+fewer syllables] [-fewer syllables]:
ag¢ susuz, ardi arkasi

[+vocalic] [-vocalic]: MTu. abur cubur, abuk sabuk (/ subuk), a¢ tok, agik
sagik, agik secik, agil- sagil-, adr sani, agri sizi, ah vah, ahim sahim, akar
kokar, ak(¢a) pak(ca), akil fikir, akswr- tiksir-, alaca bulaca, alacak verecek,
alavere dalavere, alici verici, alik salik, alim satim, allak bullak, allem kallem,
ally pullu, alla- pulla-, aman zaman, ana baba, anali babali, anali danall,
anasiz babasiz, anli sanl, apar topar, abdestinde namazinda, ara sira, ara-
sor-, arama tarama, ara- tara-, asl fasl, asli nesli, as- kes-, asagi yukari, agsna
fisne, atilmaz satilmaz, atik tetik, ayan beyan, ayda yilda, aygin baygin, ayila
bayila, ayil- bayil-, ayri gayri, az buz, az ¢ok, ecir sabir (dilemek), eciy biiciis,
eften piiften, egri biigrii, egri dogru, eksik gedik, el(e) giin(e), el(i) kol(u), el(i)
yiiz(ii), eni konu, enine boyuna, eninde (/ éniinde) sonunda, er geg, esele-
besele-, eski piiskii, estek kostek, es dost, et(i) bud(u), etli butlu, etli(ve)
stitlii(ve), etme bulma, etten kemikten, etme eyleme, ev bark, evele- gevele-,
evir- gevir-, evire ¢evire (dovmek), evli barkli, ezik biiziik, ezil- biiziil-, ezile
biiziile, 1cigint cicigini (¢tkarmak), ikil- sikil-, tkin- sikin-, itkina sikina, tklim
tiklim, wur zivir, i¢i dist, i¢li dish, ikide birde (~ ikide bir), ileri geri, in cin,
incik boncuk, inisli ¢ikisl, ipe sapa (gelmemek), ipsiz sapsiz, iri yari, ismi
cismi, iyi kotii, ofla- pufla-, okuma yazma, okur yazar, ondan bundan, onu
bunu, onun bunun, orada burada, oram buram, décii bécii, olg- big-, 6liim
kalim, dliisii dirisi, oteberi (< ote beri), oteki beriki, étesine berisine, dyle
boyle, 6zene bezene, 6zen- bezen-, ufacik tefecik, ufak tefek, ufla- pufla-, ii¢
bes, tice bese, utana sikila, iifle- piifle-, iifleye piifleye, iifiire piifiire, iist bas.

OTu. agil- yadil-, alku bar¢a, arig simdk, arig turuk, arkuri turkaru, asig tusu,
at kii, athg kiiliig, ayag ciltdg, ayal- kétriil-, dgsiik kdrgdk, dy- ¢iy-, dyingig
taylangig, drdn kirkin, dsin bulit, eliglir bagldr, ilis- tartis-, odrdk kiiviiz, og
kan, 6gir- sdvin-, ogriing sdving, 6l §1, uguz yenik, uzun kizka, tilgii kolu, tikiis
talim.
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5.2.3 Rule 5 — Syllable count asymmetry

This rule captures a systematic preference for the component with
fewer syllables in coordinative ordering when the two components differ in
syllable count. Rule 5 operates at a higher structural level than the phono-
logical constraints discussed in Rules 1, 2a, and 2b, and renders inoperative
Rules 3 and 4 whenever syllable count is unequal. In such cases, differences
in syllable number take precedence over vowel backness (Rule 3) and onset
type (Rule 4), reflecting the strong organizing role of syllabic structure in the
stabilization of Turkish bicoordinatives. Thus, segmental preferences (e.g.
vowel backness or vocalic onset) become relevant only when the syllabic
structure of the two components is balanced.

The abundance and stability of Old Turkic evidence suggest that, like
the other rules discussed here, Rule 5 is not a late or peripheral development
but has operated consistently since the earliest attested stages of Turkish.
Although less frequently discussed than vowel harmony, syllable-count asym-
metry appears to form part of a deeper organizing layer of the language,
interacting systematically with segmental constraints such as vowel backness
and onset type. This constellation of interacting principles points to a phono-
logical system in which harmonic, segmental, and syllabic structures are
mutually reinforcing rather than independent, a pattern that may be of particu-
lar interest for research at the phonetics—phonology interface.

As illustrated in the following examples, the rules are not mutually
exclusive but hierarchically ordered. Rule 5 is ranked above Rule 4 and applies
only when syllable count asymmetry is present; when syllable counts are
equal, ordering is determined by lower-ranked rules such as Rule 4.

Rule 5

With equal syllable count, the component with fewer syllables comes first.
[+fewer syllables] [-fewer syllables]

Constraint: Rule 5 does not apply when another higher-ranked rule is active,
namely:

a) Rule 1 (vowel openness) [+open] [—open]: akillt uslu
b) Rule 4 (vocalic vs. non-vocalic onset) [+vocalic] [-vocalic]: ileri
gerti, ikide bir

[+fewer syllables] [—fewer syllables]: MTu. aci tatlh, a¢ susuz, al asagi (olmak
/ etmek), alet edevat, ar namus, ardi arkast, asli astari, az buguk, bag bahge,
belli belirsiz, bet beniz, bet bereket, bik- usan-, birlik beraberlik, bit- tiiken-,
bitmez tiikenmez, bul- bulustur-, can ciger, ¢ift ¢ubuk, ¢ul ¢aput, dag baywr
(dolasmak), dal budak, deli divane, dertsiz tasasiz, dili damagi (kurumak), din
iman, dip bucak, dip doruk, dirlik diizenlik, disinden tirnagindan (artirmak),
don goémlek, don paca, done dolasa, don- dolag-, dur durak (yok), durmus
oturmus, dur otur (yok), el alem, el avug, el ayak, el ense, el etek, el penge
(divan durmak), fakir fukara, falan festekiz, falan fesmekan, gel gelelim, gelin
goriimce, genci ihtiyari, gizli kapakli, gérmiis gecirmis, géz kulak (olmak),
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glic(lii) kuvvet(li), giile oynaya, giilliik giilistanlik, giinliik giineslik, haddi
hesabu, hak hukuk, hal hatir, han hamam, hanim hanimcik, hisim akraba, ister
istemez, it kopek, kan revan, karga tulumba, kap kacak, kas- kavur-, kilik
kiyafet, karda bayirda, kis kiyamet, kit kanaat, kizi kisragu, kiz kizan, kol kanat,
kor topal, kor kiitiik, kul kéle, kul kurban, kulu kopegi (olmak), od ocak, palas
pandiras, sa¢ sakal, sag- savur-, sap saman, sar- sarmala-, sesi solugu, ses
seda, sessiz sedasiz, seve oynaya, sildi stipiirdii, sor- sorustur-, soz sohbet,
suya sabuna (dokunmak), siir- siiriistiir-, sen sakrak, takim taklavat, tak-
takistir-, tasi taragi, tasi topragi, telli duvakli, top tiifek, toz duman, toz toprak,
tuz biber, un ufak, ucu bucagi, ucu ortasi, u¢suz bucaksiz, ucta bucakta, ver-
verigtir-, yari buguk, yarim yamalak, yerli yabanci, yol yolak, yol yordam, yol
yontem, zehir zemberek, zil zurna.

OTu. ag¢ oki, as azuk, as- iiklit-, asa tistdyii, asdagt tistdddgi, aya- agirla-, el
ulug, enggii dsdngii, biir budik, ¢in kertii, cog yalin, ¢ob evdingii, hwa ¢dgdk,
hua yavisgu, 1 1gag, irii belgii, is kiidiik, iz oruk, ka kadas, keng alkig, kog
kigmik, kol- 6tiin-, kork- titrd-, k6l oldng, kork mdyiz, koz kulkak, kurt koyuz,
midik pirtigcan, miinliig kadaghg, nom sazin, ohsatig yoldsiiriig (~ yoldsiiriig
ohgatig), suk- tiind-, sin siingiik, tdrkin tavrakin, tid- bikld- toym simnang, toz
toprak, tiis yemis, tislig utlilig, u¢ kidig, ugsuz kidigsiz, ula- tiklit-, ulug kicig,
tirk- bélingld-, tirkit- bédlinglit-, ydn dtdik, yeg kodiki, yeg tistiinki, yer- miind-,
yol oruk, yu- arit-, yul yulak.

5.2.4 Rule 6 — Open vs. closed syllable structure

Rule 6 addresses asymmetry at the level of syllable structure by
treating the open vs. closed syllable contrast as an ordering principle. While
Rules 3-5 operate on segmental composition and syllable count, the present
rule targets the internal phonotactic configuration of the syllable itself. When
higher-ranked phonological, morphosyntactic, or iconic constraints do not
apply, Turkish bicoordinatives show a preference for components containing
open syllables to precede those with closed syllables, reflecting a tendency
toward syllabic structure simplicity and rhythmic balance. Here, the open vs.
closed syllable contrast is understood in relative terms: the ordering reflects a
comparison between the overall syllabic structure of the two components,
rather than the presence of any particular open or closed syllable within indi-
vidual words.

Rule 6

With equal syllable count, the component containing an open syllable
comes first.
[+open syllable] [-open syllable]

Constraint:

Rule 6 applies only when ordering is not already determined by Rules
1-5 or by iconic constraints (Rule 7).
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[+open syllable] [-open syllable]: MTu. agir aksak, ana ogul, baba ogul, balta
nacak, bortii bocek, ¢eki diizen, dogru diiriist, dorma dolas, diigiin dernek,
gece giindiiz, gozii gonlii (agilmak), hirli hirsiz, ilim irfan, irili ufakh, igne
iplik, kazma kiirek, kelle kulak, konu komgu, kése bucak, olur olmaz, pili pirti,
rica minnet, sagma sapan, sere serpe, sille tokat, tarla tapan, tekme tokat, ulu
orta, utanmaz arlanmaz, yalan yanlis, yeme i¢me.

OTu. arta- asgin-, isig amrak, ké¢d kiintiiz, kurgu yenik, tiinld kiintiiz, toziin
kévsdk, uyat- dymdn-, yaru- yaltri-, yaruk yaltrik, yarut- yaltrit-, yeriik dgsiik.

5.3 Rule 7 — Iconic and event-based ordering (iconic constraints)

While Rules 1-6 account for asymmetric ordering in Turkish bi-
coordinatives on phonological, morphophonological, and morphosyntactic
grounds, a further major class of constructions is governed by iconicity, that
is, by semantic and cognitive principles reflecting the linear representation of
real-world events. In such cases, the ordering of components mirrors a con-
ceptual sequence grounded in temporal, causal, or scalar relations rather than
in segmental or prosodic structure.

In iconic bicoordinatives, the first component represents a state, ac-
tion, or value that is conceptually anterior to the second. This study captures
this principle by means of the feature notation [+anterior] — [—anterior], where
anteriority is understood in a broad sense, encompassing temporal precedence,
causal priority, or scalar progression.

Typical examples include MTu. bugiin yarin ‘soon, any day now’ «—
[‘today’] [‘tomorrow’], er ge¢ ‘sooner or later’ «— [early] [late], ii¢ bes ‘a small
number, a few’ «— [three] [five], as well as OTu. korkmak titramdk ‘to be very
afraid’ «— [to fear] [to tremble] and yu- arit- ‘to wash and cleanse’ «— [to wash]
[to purify]. In all such cases, the fixed order reflects a real-world progression:
what occurs earlier, is causally prior, or represents a lower point on a scale
precedes what follows.

Reversing the order of these lexicalized bicoordinatives (*yarin bu-
giin, *gec er, bes iic, etc.)®® results in markedness and semantic degradation,
demonstrating that their ordering is not arbitrary but anchored in conceptual
structure. The constructions are therefore irreversible not because of phono-
logical well-formedness, but because the reversed sequence no longer aligns
with the underlying perceptual or cognitive logic.

In earlier work (2007), I described such constructions as bikondi-
tionelles Koordinativ (‘biconditional coordinative’) in order to capture the fact
that the two components stand in a logically dependent semantic relation. In
the present study, however, I adopt the term iconic bicoordinative, aligning the
analysis with the broader typological notion of iconicity, according to which
linguistic form tends to reflect conceptual and experiential structure. This ter-
minological shift preserves the original insight while facilitating comparison

28 Note that bes ii¢ remains possible in Turkish, but only as a literal numeral sequence (e.g. a 5-3 score),
rather than as a lexicalized or structurally fixed bicoordinative.
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with cross-linguistic research on iconic ordering in coordination and bino-
Fole 29
mials.

Iconic bicoordinatives may thus express, among others:

a) anterior—posterior relations (e.g. MTu. eninde sonunda, er geg),

b) causal relations (e.g. MTu. sararmak solmak, OTu. korkmak
titramdk),

c¢) scalar progressions (e.g. MTu. az ¢ok, kii¢iik biiyiik, ii¢ bes).

Although these relations differ in surface semantics, they share a di-
rectional conceptual structure grounded in anteriority. For this reason, they are
uniformly represented here as [+anterior] — [—anterior].

As the ordering in these constructions is determined by conceptual
event structure, iconicity constitutes an overriding constraint that is not sub-
ordinated to the phonological or morphosyntactic principles described in Rules
1-6.

Rule 7

Iconically motivated obligatory ordering (event hierarchy):*° The
component denoting the anterior state or event precedes the posterior one.
[+anterior] [—anterior]

Constraint: none

[+anterior] [—anterior]: MTu. bugiin yarin ‘in the next few days; sooner or
later’ < [today] [tomorrow], eninde sonunda ‘sooner or later; in any case’ «—
[before] [after], kapkag ‘snatch theft’ «— kap kag! < [grab!] [run away!], sabah
aksam ‘constantly; all the time’ «— [morning] [evening], sararmak solmak ‘to
become increasingly pale / to fade’ «— [to turn yellow] [to wither)), ii¢c bes ‘a
few; a small number’ « [three] [five], etc.

OTu. agul- yadil- ‘to spread, to expand’ « [to open] [to spread], korkmak
titrdmdk ‘to be very afraid’ « [to fear] [to tremble], yu- arit- ‘to wash and
cleanse’, yiigiirmdk kagmak ‘to flee, to run away’ < [to run] [to flee], etc.

5.3.1 Bicoordinative compounds: compounding under iconic constraints

A subset of iconic bicoordinatives undergoes further structural re-
analysis through compounding and develops into compound nouns in Turkish.
The following examples (see (37)), among many others, illustrate how an orig-
inally coordinative structure is reanalysed as a single lexical unit through
compounding:

(37) alagag ‘overthrow’ «— al asagi [bottom] [down],
oteberi ‘various things’ «— ote beri [the other side] [this side],

29 This use of iconic ordering is consistent with well-established functional and typological accounts of
form—meaning mapping (e.g. Givon 1985, Haiman 1985), though a full discussion of iconicity theory
lies beyond the scope of the present study.

30 This corresponds to what 1 earlier termed (2007) “Logisch-semantisch orientierte obligatorische
Wortfolge” or “Inhaltshierarchie”.
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elalem ‘(colloquial) folk’ < el alem [(other) people] [world],

alsat ‘buying an item and selling it quickly’ «<— al sat! < [buy!] [sell!],
¢ekyat ‘sofa bed’ «— ¢ek yat! < [pull out!] [liec down!],

gelgit ‘ebb and tide; going back and forth for nothing’ < gel git!
[come!] [go!],

kapkag ‘snatch theft’ «— kap kag! < [grab!] [run away!],

oldubitti “fait accompli’ < oldu bitti [become-PST] [finish-PST]
vurkag ‘hit and run’ < vur kag¢! < [hit!] [run!].

Conceptually, these formations preserve the same iconic anterior—
posterior structure: the first component denotes the initiating action or state,
while the second denotes the resulting action, outcome, or social frame. What
changes is their grammatical status: coordination gives way to compounding,
while the construction remains morphologically transparent and largely se-
mantically compositional, preserving the core iconic relation between its
components, even though some degree of semantic abstraction or conven-
tionalization may occur.

In several cases (e.g. alasag: < al asag: et- ‘take down, overturn’;
¢ekyat < ¢ekyat kanepe ‘sofa bed’), the apparent semantic shift reflects not a
loss of iconic meaning but an ellipsis-based reanalysis; i.e. originally bicoor-
dinative structures are condensed into elliptical nominal forms. In alasag:, for
instance, the compound preserves an underlying directional bicoordinative
structure (a/ ‘down/below’ + asag: ‘down’), which is morphologically con-
densed rather than semantically reinterpreted.>!

This development raises questions of broader typological relevance,
particularly with regard to the interaction between iconic sequencing, com-
pounding, and category change. However, a systematic comparison of such
formations lies beyond the scope of the present study.>

While iconic sequencing is widely attested cross-linguistically, the
systematic development of compounds from bicoordinative structures under
iconic constraints appears to be particularly characteristic of Turkish.

6. Conclusion

This study has examined the internal ordering principles of
irreversible nominal and verbal bicoordinatives in Turkish and has shown that
their apparent rigidity is not accidental or lexically idiosyncratic. Instead, ir-
reversible ordering emerges from a layered system of interacting constraints

31 Note that several bicoordinatives preserve archaic or otherwise non-productive lexical items that no
longer function as independent lexemes in Modern Turkish but survive due to lexicalized coordinative
templates. A clear example is alasagi, where al represents an old directional noun meaning ‘down, below,
bottom’ (cf. Hungarian a/ ‘sub, nether, under-’, showing a close formal and semantic parallel), also
attested in formations such as alt (< al + -£). Similarly, in er ge¢ ‘sooner or later’, er is no longer used as
a free lexical item in Modern Turkish but is preserved exclusively within the bicoordinative construction.
Such cases illustrate that bicoordinatives not only encode iconic ordering but also act as conservative
morphological domains that retain archaic elements through formulaic stabilization.

32 The present discussion focuses specifically on compounds derived from bicoordinative structures
under iconic constraints (here termed iconic compounds). For general treatments of compounding in
Turkish, see van Schaik (2002) and Goksel & Haznedar (2007).

56



Hakan AYDEMIR - Morphophonological, morphosyntactic, and iconic constraints governing irreversible nominal and
verbal bicoordinatives in Turkish.

operating at phonological, morphophonological, morphosyntactic, and iconic
levels.

At the most basic level, phonological asymmetry is established
through vowel and consonant sonority relations and articulatory directionality
(Rules 1, 2a, and 2b). These principles define preferred sound sequences that
favour descending sonority or, in specific cases, rising sonority driven by
posterior-to-anterior articulatory progression. Together, they constitute the
phonetic—phonological foundation upon which irreversible ordering is built.

Building on this foundation, Rules 3-6 demonstrate how
phonological tendencies become structurally stabilized. Segmental compo-
sition, onset type, syllable structure, and syllable count interact to yield robust
ordering preferences that override lower-level phonological factors when
necessary. In particular, syllable count (Rule 5) emerges as a highly stable
organizing principle, operative from Old Turkic to Modern Turkish, and capa-
ble of neutralizing segmental preferences such as vowel backness or vocalic
onset when the balance of syllable structure is disrupted. These findings sug-
gest that structural asymmetries play a central role in the structural stabilization
of bicoordinative patterns in Turkish.

Rule 7 extends the analysis beyond form-internal constraints by
demonstrating the role of iconic sequencing. In a subset of bicoordinatives,
ordering reflects conceptual relations such as temporal succession, causality,
or resultative structure, aligning linear form with event structure. These iconic
patterns not only motivate irreversible coordination but also provide a bridge
to compounding, where coordinative constructions may be reanalysed as sin-
gle lexical units while often retaining morphological transparency and seman-
tic compositionality.

Taken together, the seven rules outline an integrated architecture of
asymmetry in Turkish bicoordinatives. Rather than invoking a single explana-
tory factor, the study shows that irreversible ordering arises from the cumula-
tive interaction of multiple constraint types, hierarchically organized but mutu-
ally reinforcing. This architecture captures both the synchronic regularities of
Modern Turkish and their diachronic continuity with Old Turkic, highlighting
the depth and stability of coordinative ordering principles in the language.

More broadly, the findings contribute to typological discussions of
coordination, phonological asymmetry, and iconicity by demonstrating how
language-specific data can reveal general principles of ordering that are neither
purely phonological nor purely semantic. Turkish bicoordinatives thus offer a
particularly clear window into the interaction between sound structure, con-
structional organization, and meaning in the emergence of irreversible con-
structions. Additionally, while iconic sequencing, coordination, and com-
pounding are each widely attested cross-linguistically, Turkish is typologically
distinctive in that these three domains converge in a systematic and structurally
integrated way within the same class of constructions.
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Appendix

A Part-of-Speech—Based Classification of Irreversible Bicoordinatives in
Modern Turkish and Old Turkic

This appendix presents the original part-of-speech—based classifi-
cation of irreversible bicoordinative constructions in Modern Turkish and Old
Turkic, covering both binomial and biverbal formations. First developed in my
German-language master’s thesis, the taxonomy is reproduced here with only
minor adjustments, as it continues to provide an empirically robust and
typologically coherent structural framework. The aim of this appendix is
strictly classificatory: it organizes the attested bicoordinatives according to
their lexical category (noun, adjective, verb, pronoun, numeral, etc.), without
proposing semantic or functional generalizations. For reasons of space, only
one or two representative examples from Old Turkic (OTu.) and Modern
Turkish (MTu.) are given for each subtype, together with their lexical
meanings. These meanings help sharpen the semantic contours of each struc-
tural pattern and assist readers in interpreting the morphophonological and
morphosyntactic types discussed in the main text. This POS-based taxonomy
is intended as a comprehensive empirical overview; deeper semantic, prag-
matic, or discourse-functional distinctions lie outside the scope of the present
constraint-oriented analysis. For additional examples, readers may consult the
compilations of Old Turkic and Modern Turkish bicoordinatives.

1. Bicoordinatives

1.1. Nominal bicoordinatives (NBi)

1.1.1. Nouns:
a) Kinship nominals: OTu. ata ana ‘parents’; MTu. ana baba ‘id.’.
b) Inanimate nominals: OTu. 6/ g1 ‘humidity’; MTu. kap kacak ‘pots

and pans’.

¢) Oppositional nominals: OTu. az dikiis ‘more or less’; MTu. az ¢ok
‘ad.”.

d) Synonymic nominals: OTu. asig tusu ‘benefit’; MTu. delik desik
‘full of holes’.

e) Quantifying nominals:
— Totality: OTu. alku kamag “all; the whole’.
— Multiplicative: OTu. ikiis tdlim ‘numerous; a great many’; MTu.
onlarca yiizlerce ‘tens or hundreds; a great many’.

1.1.2. Adjectives: OTu. ugsiz kidigsiz “unlimited’; MTu. u¢suz bucaksiz ‘id.’.
1.1.3. Adverbs: OTu. kegd kiintiiz ‘round the clock’; MTu. gece giindiiz ‘id.’.
1.1.4. Pronouns:

a) Personal pronouns: none.

b) Reflexive pronouns: OTu. 6z 6z ‘each his own’, kdntii kdntii ‘id.’.

33 Olmez 1997, 1998; Sen 2003; Olmez 2017, 2022; Ozkan 2019; Akyalgm 2024; Karaman 2022; Sahin
& Ozbek 2025.
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¢) Demonstrative pronouns: OTu. o/ o/ “‘whichever’; MTu. su bu
‘so-and-so’.
d) Interrogative-indefinite pronouns: OTu. kim kayu ‘whoever’,
kim kim ‘id.’.
1.1.5. Numerals:
a) Cardinals: OTu. (inscriptional) éki ii¢ ‘two-three’; MTu. bes on
‘around five to ten’.
b) Distributives: OTu. bir bir ‘one by one’; MTu. bir bir ‘id.’.
1.1.6. Interjections: MTu. uf puf ‘huff and puft’, of of ‘oh dear; alas’.
1.1.7. Onomatopoeia: MTu. panir kiitiir ‘crash-bang’, tangir tungur ‘rattle;
clatter’.
1.1.8. Reduplication and reduplicative forms (Nominal Reduplication):
1.1.8.1. Morpheme- or word-level reduplication:3*
1.1.8.1.1. Nouns: OTu. ew ew ‘from house to house’, man may ‘step-by-
step’; MTu. yer yer ‘locally; occasionally’, adim adim ‘step-
by-step’.
1.1.8.1.2. Adjectives: OTu. dyi 6xi ‘multifarious’, baska baska ‘id.’.
1.1.8.1.3. Adverbs: OTu. yana yana ‘again and again’, MTu. tekrar
tekrar ‘id.’.
1.1.8.1.4. Pronouns:
a) Personal pronouns: none.
b) Reflexive pronouns: OTu. 6z 6z ‘each his own’, kdntii
kdntii ‘each his own’.
¢) Demonstrative pronouns: OTu. o/ o/ ‘whichever’, anta
anta ‘here and there’.
d) Interrogative-indefinite pronouns: OTu. ndcd ndgd
‘however many, any number of times’; MTu. nice nice ‘a great
many’.
1.1.8.1.5. Numerals:
a) Cardinals: OTu. bir bir ‘one by one’; MTu. bir bir ‘id.” 3’
b) Distributives: MTu. birer birer ‘one by one’.
1.1.8.1.6. Onomatopoeia:
a) Morpheme reduplication: OTu. (UygW) kus kus ‘smacking
sound’; MTu. cik cik ‘tweet tweet’.
b) With vowel addition (Paragoge): MTu. gargara ‘gargling’
1.1.8.2. m-Reduplication: MTu. kitap mitap ‘book or such things’; at mat
‘horse and such’.
1.1.8.3. Figura etymologica: MTu. inim inim inle- ‘to moan continuously’;
horul horul horla- ‘to snore loudly’; oylum oylum oy-, a
colloquial, metaphorical, and often half-joking threat, meaning

3+ Note that subsections 1.1.8.1.1-1.1.8.1.6 classify reduplicated forms by the part-of-speech (POS) of
their base; hence numerals, pronouns, nouns, etc. reappear here.

35 Note that some reduplicated formations (e.g. bir bir) exhibit a mismatch between their part-of-speech
(POS) classification and their semantic function. In such cases, the items are listed here according to the
POS of the base form (e.g. bir as a cardinal numeral), while their functional interpretation (e.g.
distributive ‘one by one’) is indicated separately. This organization reflects the fact that the classification
in this appendix is fundamentally POS—based rather than function-based.
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roughly ‘to carve somebody up / to tear somebody to pieces’,
and similar figurative expressions of threat; etc.

1.2. Verbal Bicoordinatives (VBi)

Note that the label Verbal Bicoordinatives (VBi) is used here in a part-
of-speech sense. It designates bicoordinative constructions whose base forms
are verbal in origin. This category is therefore broader than the narrow func-
tional notion of biverbals, which requires the coordination of two finite predi-
cates. Participial, infinitival, and converbial formations included below (see
§1.2.2.) are thus verbal-origin bicoordinatives, not finite biverbals.

1.2.1. Finite verbs

The finite subtypes listed here constitute true biverbals, i.e. coordina-
tions of two inflected verb forms. Non-finite verbal formations, though in-
cluded in §1.2 due to their verbal origin, do not belong to the biverbal class
proper.

1.2.1.1. Indicative:

a) Perfect (indefinite / evidential) -mXs: MTu. yemis i¢mis ‘he/she
ate and drank’ (cf. adjectival: gelmis gecmis ‘ever, of all time’).

b) Perfect (definite) -DX: OTu. bilti ukti ‘he/she understood’; MTu.
diigtindii tagindi “he/she thought and thought again’.

¢) Present -yor: —

d) Aorist -(X)r, -(4)r, Neg.) -mAz: OTu. ayayur agirlayur ‘to
worship’; MTu. (ara sira) gelir gider ‘comes and goes
occasionally’ (cf. binomial: gelir gider ‘income and expense’).

e) Future -DAc¢l, -gAy, -(v)AcAk: —

f) Combined Indicative (Mixed TAM Bicoordinatives):3¢ A
subtype combining two different indicative TAM categories
within the same biverbal sequence: MTu. oldu olacak ‘on the
verge of happening’ (perfect + future) — ‘in/on the cards’, bitti
bitecek ‘almost finished’ (perfect + future), gitti gidiyor ‘on the
verge of leaving/going’ (perfect + progressive).

1.2.1.2. Mood:

a) Conditional -(y)sA: MTu. varsa yoksa (< var ise yok ise) ‘only;
nothing but’, olsa olsa ‘at most’.

b) Optative: —

¢) Imperative: OTu. yarizun yaltrizun ‘Let it shine and sparkle!”,
ortbas ‘cover-up, delitescence’ (< ort bas) < [cover-IMP.2SG]
[press-IMP.2SG], gelgelelim ‘however, nevertheless’ (< gel
gelelim) «— [come-IMP.2SG] [come-OPT.1PL] (/it. come-come-

36 Mixed TAM refers to the combination of two different tense-aspect-mood (TAM) categories within a
single bicoordinative predicate sequence.
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let-us), gelin goriin ‘however’ <« [come-IMP.2PL] [see-
IMP.2PL].

1.2.2. Non-finite verbs

1.2.2.1. Infinitive -mAk: OTu. ulamak iiklitmdk ‘to add and multiply’,
ogirmdk savinmdk ‘joyousness’; MTu. bikmak usanmak “have had
fill of something’.

1.2.2.2. Participle:
a) Perfect participle -DX, -mXs (< -mls), -dXk (< -dOk):
OTu. dtgiirmis topulmig ‘having penetrated’; MTu. oldubitti (<
oldu bitti) ‘fait accompli’, girdi ¢ikti ‘input-output’, gelmis ge¢mis
‘ever, of all time’, olmus bitmig ‘fait accompli’, batmis bitmis
‘collapsed’, tanidik bildik ‘familiar’.
b) Imperfect participle -DA¢I, -(X)r,-(A)r, (Neg.) -mAz,-(y)An:
OTu. (BT 8) iizmdddci kdsmdddci (driir) ‘(he is) the one not
breaking and not cutting (the lineage and the order)’; lit. both
forms are present participles in -DA¢l; OTu. (UygW) agtagt
yaddagt ‘interpreter’; MTu. okur yazar ‘literate person’, bitmez
tiitkenmez ‘perpetual, never-ending’, olur olmaz ‘unnecessarily’,
olan biten ‘goings-on’, gelen gegen ‘passerby’.
¢) Future participle: -(y)AcAk:
MTu. alacak verecek ‘receivables and payables’.

1.2.3. Converb:
a) Converb -(3)A:
MTu. tika basa ‘chuck-full’, ite kaka ‘kicking and screaming’,
giile giile ‘good bye’, gitgide (< git- git-e) ‘gradually, more and
more’.
b) Converb -(p)U:
OTu. kolu otiinii “humbly imploring’, asa iistdyii ‘by multiplying
and increasing’.
¢) Converb -(3)Xp:
OTu. 6girip sdvinip ‘by rejoicing’, tavramip katiglanip ‘by
striving’; MTu. yatip kalkip dua et- ‘to give thanks continually’,
durup durup ‘repeatedly’.
d) Converb -mAdAn (< -mAtln | -mAdIn):
OTu. kérmddin dsidmddin ‘without seeing or hearing’, MTu. bilip
bilmeden konusmak ‘shoot off one's mouth, talk through hat’.
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- verbal suffix
~ synchronically coexisting overlapping forms

ABi adjectival bicoordinative
AdvBi adverbial bicoordinative
AdvTri adverbial tricoordinative
AMulCo adjectival multicoordinative
AP adjective phrase

AsBi asymmetric bicoordinative
AsTri asyndetic tricoordinatives

Bi bicoordinative

BiCo bicoordinative

BT 8 Kara & Zieme 1977

HT Old Turkic Xuanzang Biography
HT III Olmez & Rohrborn 2001
HTIX Aydemir 2013

KB Kutadgu Bilig (11th century)
KT Kiil Tegin inscription (8th century)
MTu. Modern Turkish

MulCo multicoordinative

NBi nominal bicoordinative
NMulCo nominal multicoordinative
NTri nominal tricoordinative
OTu. Old Turkic

SyBi symmetric bicoordinative
TriCo tricoordinative

TV Bang & Gabain 1931

UygW Wilkens 2021

VBi verbal bicoordinative
VMulCo verbal multicoordinative
VTri verbal tricoordinative
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ABSTRACT

Language documentation has developed robust standards for recording the optical and
acoustic dimensions of speech events, but it less often preserves the material conditions
under which force-sensitive grammatical contrasts become interactionally available. In
domains involving manipulation, fit, resistance, fracture, and effort, visually similar
events may differ in ways that are grammatically relevant yet not recoverable from
image or waveform alone. This chapter proposes the Haptic Minimal Pair (HMP) as a
controlled elicitation method that holds visual geometry constant while varying a single
material parameter such as friction, compliance, mass distribution, or toleranced fit.
The proposal is methodological rather than conclusive: drawing on exploratory field
observations from Sakha, Telengit, and Cilician Arabic, the chapter presents proof-of-
concept cases showing how materially calibrated stimuli can make posture predicates,
handling verbs, fracture constructions, and ideophones more observable, more
comparable across sessions, and more archivally accountable. It also outlines a compact
metadata protocol for preserving both digital design specifications and the physical
instantiation of stimuli under CARE-aligned, community-governed archival
conditions. The chapter argues that documentary adequacy in force-sensitive domains
requires not only recording what speakers say and what cameras capture, but also
documenting the calibrated material constraints that make particular grammatical
choices pragmatically available.
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Belgeleme dilbilimi bugiine dek konusma eyleminin optik ve akustik boyutlarmni
kaydetmede detayli standartlar gelistirmis olsa da kuvvete duyarli dilbilgisel
karsitliklarin - ortaya ¢iktiZi maddi ve etkilesimsel kosullart ayni titizlikle
argivleyememektedir. Nesne manipiilasyonu, direng, esneme veya kirilma gibi fiziksel
temas iceren eylemlerde gorsel olarak birbirine benzeyen olaylar, dilbilgisel agidan
derin farkliliklar tasryabilir; ne var ki bu ince ayrimlar standart ses ve goriintii
kayitlarinda genellikle kaybolmaktadir. Bu ¢alisma, gorsel geometriyi sabit tutarken
stirtiinme, esneklik, kiitle dagilim1 ya da gegme toleransi gibi tek bir maddi parametreyi
degistiren kontrollii bir veri derleme yontemi olarak Dokunsal Minimal Cift’i (DMC)
dnermektedir. Oneri, yontemsel niteliktedir: Calisma; Saha (Yakut), Telengit (Altay) ve
Cukurova Arapgast iizerine yiiriitilen kesif niteligindeki saha gozlemlerinden
hareketle, maddi olarak kalibre edilmis uyaranlarin durus ve kavrama eylemlerini,
kirilma yapilarini ve yansima sozciiklerini nasil daha gozlemlenebilir, karsilastirilabilir
ve arsivsel bakimdan denetlenebilir kildigin1 gosteren yontemsel gosterim Srnekleri
sunmaktadir. Boliim ayrica, dijital tasarim 6zellikleri ile uyaranlarin maddi tiretim
diizeylerini birlikte koruyan, CARE ilkeleriyle uyumlu ve topluluk-temelli bir tistveri
cergevesi onermektedir. Calisma, kuvvete duyarl alanlarda yapilacak nitelikli bir dil
belgelemesinin yalnizca kameranin kaydettigi sesi ve goriintiiyii degil, o dilbilgisel
secimleri pragmatik diizeyde miimkiin kilan fiziksel ve maddi uyaranlar1 da kalibre
edilmis bicimde kayit altina almas1 gerektigini savunmaktadir.

Anahtar Sozciikler: belgeleme dilbilimi; dil belgeleme; kuvvete duyarl dilbilgisi; veri
derleme tasarimi; dokunsal minimal ¢ift; 3D baski1

1. Introduction

Over the last three decades, documentary linguistics has consolidated a
rigorous methodological paradigm for producing archives that are ethically
grounded, philologically durable, and analytically tractable (Himmelmann
1998, 2006; Woodbury 2003, 2011). At the centre of this paradigm lies a
commitment to comprehensive, naturalistic corpora: records of language as it
is used in the course of ordinary, situated activity. This commitment has
reshaped the field’s evidential standards. Analyses are now expected to remain
accountable to a primary documentary record that can support reuse,
reinterpretation, cross-linguistic comparison, and community-oriented forms
of access and benefit (Himmelmann 1998; Woodbury 2011). These
developments have unfolded alongside the standardisation of high-quality
audio-visual recording, time-aligned annotation, and increasingly robust
digital archiving infrastructures (Austin 2006; Conathan 2011). Yet for all this
progress, contemporary documentary practice remains uneven in what it
captures well. Sound and image are preserved with increasing fidelity, but the
material physics of the communicative encounter are usually left implicit.
Documentary records are therefore rich in waveform and pixel while treating
physical constraint as background. Variables such as mass distribution,
frictional profile, compliance under pressure, and dimensional tolerance are
rarely specified, even though they may be crucial to the event being
documented. Nor are these properties reducible to visible form alone. They
become interactionally and semantically salient in contact: through hands that
probe, test, slip, adjust, fail, and try again.
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This matters because, in many linguistic systems, grammar is not
organised only around what can be seen. It is also organised around what must
be felt, resisted, managed, or overcome. When such resistances are absent from
elicitation settings, or when they vary unpredictably across sessions without
being parameterised in the archive, part of what is grammatically available to
speakers may remain pragmatically dormant. A corpus may thus appear
comprehensive—especially when supported by careful transcription and
glossing—while remaining thin in precisely those domains where language is
calibrated to engagement with a resisting material world. What is missing in
such cases is not simply more speech, but a replicable account of the
biophysical conditions under which particular morphosyntactic resources
become relevant and worth deploying (Woodbury 2011).

The issue, then, is methodological rather than merely technological.
Many morphosyntactic systems are tuned to manipulation events in which
causal relations are not recoverable from static geometry alone. They emerge
through effort, obstruction, slippage, support, pressure, and release. Talmy’s
force-dynamic framework is particularly useful here because it makes explicit
a contrast space that languages recurrently lexicalise and grammaticalise:
enabling and blocking, overcoming, stable support, and collapse (Talmy 1988).
At the same time, it offers a practical diagnostic for documentary design. If an
elicitation stimulus cannot generate physical resistance, then the constructions
organised around resistance are likely to be under-elicited. In fieldwork terms,
these are often the very contexts in which speakers recruit highly specific
handling predicates, contact verbs, instrumental morphology, and aspectual
packaging to distinguish, for example, a single successful completion from
repeated, effortful attempts. They are also contexts that recruit directive
sequences and conversational repair, because resistance makes trouble
publicly observable and interactionally accountable.

Where the stimulus cannot push back, the communicative ecology that
licenses force-dynamic construals is correspondingly weakened. The well-
known Atsugewi materials provide a particularly clear illustration—not
because they are typologically anomalous, but because they make the
dependence of grammatical selection on non-visual, haptic parameters
unusually explicit. Atsugewi motion verbs require the selection of dependent
roots that conflate motion with figure-type distinctions that are often tactile
and material in character: -caq- for ‘a slimy lumpish object’ and -staq- for
‘runny icky material’ (Talmy 1985; cf. Talmy 1972). Beyond figure-type, the
system also encodes causal vectors in prefixal satellites, including uh- for
causation by gravity, ca- for motion due to wind, and cu- for axial pressure
exerted by a linear object. Talmy’s attested example brings these dimensions
together in a single verbal complex.

(1) s’w-cu-sfag-cis-a

1SG-axial.pressure-runny.icky.material-into.fire-FACT
‘I prodded the guts into the fire with a stick.” (Talmy 1985: 77)
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‘What matters for present purposes is not simply the descriptive richness
of the form, but the conditions that license it. A recording that captures only
visible displacement, without a controlled account of the object’s resistance
and the applied force that organised the action, may be insufficient to
reconstruct why this rather than another morphological constellation was
selected.

Comparable dependencies on material constraint and haptic feedback
are documented in a range of other languages. These include Navajo
classificatory handling stems (Young & Morgan 1987), Tzeltal handling verbs
sensitive to modes of grasp and placement (Brown 2008), and Korean kki-ta
as a widely cited tight-fit predicate in which forceful insertion, rather than mere
containment, becomes salient (Choi & Bowerman 1991). Such cases suggest
that the problem is not marginal. They reveal a broader documentary blind
spot: where elicitation relies primarily on images, videos, or objects whose
resistive properties remain unspecified, the resulting archive may preserve
what moved while under-specifying what had to be overcome for that
movement to occur.

This chapter takes that asymmetry as a methodological problem for
language documentation. Its central claim is that if we want to document
grammars that are sensitive to manipulation, force, and material resistance,
then audio-visual recording alone is not enough. What is also needed is a
principled way of calibrating and documenting the physical conditions under
which these grammatical contrasts become available in interaction. The
broader aim is not to displace established documentary practice, but to extend
it: from the recording of visible action to the documentation of the resistive
material environments within which particular forms become pragmatically
and grammatically motivated. Although the demonstrations in this chapter
focus on force-sensitive domains, the methodological logic is broader: the
HMP framework is in principle applicable wherever linguistically relevant
contrasts depend on parameterizable, non-visual properties of the elicitation
ecology.

2. Beyond Audio-Visual Adequacy: Material Conditions as Documentary
Evidence

Comparative documentary practice has often depended on a disciplined
reduction. By stabilising a representational field, pictorial stimuli—ranging
from The Pear Stories to spatial elicitation kits such as the Topological
Relations Picture Series—hold constant a set of perceptual cues, thereby
making cross-site comparison feasible in the absence of a shared elicitation
metalanguage (Chafe 1980; Bowerman & Pederson 1992). That achievement
is not in question. The present concern is not documentary linguistics as such,
but visually dominated elicitation ecologies in force-sensitive domains. Cross-
linguistic research on sensory lexicons shows that the relative codability of
perceptual domains varies substantially across languages, and that vision
cannot simply be assumed to be universally privileged in lexical encoding
(Majid et al. 2018).
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In domains where morphosyntax is recruited to track manipulation,
causation, and event segmentation, the relevant semantic contrasts are rarely
just configurational. They are force-dynamic and contact-sensitive, keyed to
properties discovered through resistance rather than ocular inspection. A
picture can be exemplary for ensuring recognisability, but it cannot compel a
participant to discover that an object jams, that a surface slips, that a material
yields, or that a fit must be physically forced. The gap is therefore not a vague
call for ‘multimodality’, but the absence of an archivable account of material
constraint.

Force dynamics is not an optional enrichment of spatial description; it
is a recurrent grammatical route into causation, control, and event
segmentation (Talmy 1988). It is also unusually sensitive to elicitation ecology.
A static line drawing can effectively elicit descriptions of containment or
support. However, even typologically robust dynamic stimuli explicitly
designed to capture manipulation and change of state, such as the widely used
Cut and Break video clips (Bohnemeyer, Bowerman, & Brown 2001), remain
vulnerable to visual conflation: they successfully depict the kinetic trajectory
and visible outcome of an action, yet leave the applied force and felt resistance
entirely uncalibrated. They cannot generate wedging, sticking, coming loose,
or the distributional ecology of constructions deployed when outcomes are
contingent on physical pushback.

Where the stimulus cannot resist, grammars of attempt, effort, and
failure are pushed to the margins of the record—not because speakers lack
these resources, but because the encounter provides no durable reason to
deploy them. The audio-visual record is then vulnerable to visual conflation: a
tight fit and a merely careful placement may look identical from one camera
angle; low friction and poor grip can be visually indistinguishable; compliance
under pressure may only be visible as a final outcome, not as a felt gradient.
Without an explicit record of the resistance profile that organised the action,
the corpus cannot reliably support reproducible inferences about why a
particular handling predicate, aspectual packaging, or diathesis alternation was
locally licensed. Semantic conflation is a useful analytic precedent for
characterising this documentary risk. Haviland, following Talmy, uses the term
for cases where a single lexical item bundles distinct semantic components—
his standard illustration is English climb, which conflates vertical
displacement with effort—so that an elicitation context that renders only one
component salient can obscure the conditions licensing the full package
(Talmy 1985; Haviland 2006: 141-142).

In the present chapter we extend this logic from the lexicon to the
stimulus ecology: visual protocols can inadvertently produce documentary
conflation, collapsing materially distinct events into a single “same-looking”
scene because geometry and outcome are preserved while resistance is erased.
Under such conditions, contrasts organised around sticking, jamming,
slipping, wedging, or graded fit may be systematically under-elicited—or
misanalysed as discourse noise—because the stimulus makes the relevant
force-dynamic component pragmatically inert. The methodological point of
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the Haptic Minimal Pair (HMP) is therefore de-conflational: by holding visual
geometry constant while manipulating a single physical parameter (e.g.,
compliance, friction, clearance), the protocol forces grammars to resolve
distinctions that the visual record would otherwise collapse, making the
licensing conditions for handling predicates, attempt/repair formats, and telic
packaging reproducible in the archive. Crucially, material constraints do not
always target the same grammatical stratum across languages. While Atsugewi
makes the dependency affixal, other systems distribute it differently—often
through phonosemantic selection (e.g., impact ideophones), diathesis
morphology (e.g., medial voice alternations), or large descriptive-verb
inventories. The evidential burden is nevertheless uniform: where grammatical
retrieval depends on deformation, friction, tightness of fit, or grip-type control,
the archive must retain enough of the constraint regime to render token
distributions interpretable as grammar rather than as accidental stimulus
physics.

A further pressure on elicitation design comes from referential
indeterminacy (Haviland 2006). Realia can mitigate this, but exclusive reliance
on familiar artefacts introduces a counter-risk: indexical saturation. Because
such objects carry stabilised labels and embodied routines, interaction can
collapse into rapid naming (“that’s a basket”), bypassing the morphosyntax
recruited for part structure, graded fit, attempt, and repair (Levelt 1989).
Novelty is an imperfect corrective: unfamiliar local artefacts may inhibit
ready-made labels yet also trigger guarded guessing rather than description.
The design target is narrower—stimuli that are physically legible while
remaining lexically and culturally underdetermined.

3. From Calibrated Material Stimuli (CMS) to Haptic Anchoring

The approach developed here grows out of field observations among
the Chulym, Sakha, and Telengit communities, where spatial and motion-
related distinctions repeatedly emerged as linguistically salient in naturalistic
settings (Basbug 2016; 2023). Material constraint belongs in the archive as
something described, measured, and made reproducible. In this context, 3D
printing emerges not merely as a high-tech novelty, but as a critical
methodological tool for creating stimuli with calibrated, 'built-in' physical
properties within language documentation practice. Some remarks from
iterative prototyping during the development of the MumuLab framework
(Turkish Patent and Trademark Office, Trademark App. No. 2025/152264)
demonstrate that nominally identical elicitation tools or mascots—derived
from a single digital mesh—can generate divergent interactional routines
solely as a function of variations in density, compliance, or surface friction.
Drawing on pilot field studies conducted for the CODE Model (Andi¢ &
Basbug, in review), we distinguish between the stimulus as a physical tool and
as a cognitive trigger—a distinction that can be further sharpened through a
semiotic lens. In Haviland’s Peircean framing, an index signifies by a physical
or causal link to what it stands for—his linguistic illustration is ouch, whose
meaning is licensed by an imagined causal coupling between bodily pain and
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the utterance (Haviland 2006: 143). I treat calibrated objects as enabling a
comparable coupling by design: when a hand encounters a controlled
roughness, jam, slippage, or elastic give, the artefact’s resistance becomes a
haptic index for the very parameter the grammar is recruited to encode. While
the concept of 'haptic anchoring' originates in ecological psychology to
describe how physical resistance provides a reference frame for bodily postural
stability (e.g., Mauerberg-deCastro et al. 2014, p. 303), I repurpose it here as a
methodological warrant for language documentation. On this view, the Haptic
Anchor (HA) is not a metaphorical “grounding” claim but a strict
methodological warrant: linguistic choices (attempt morphology, repair
formats, handling predicates, telicity) are made publicly accountable to a
reproducible, archivable resistance profile. In short, the CODE protocol
implements an engineered indexicality in which contact physics is not
backgrounded but converted into an explicit evidential condition of the
documentary record.

The Calibrated Material Stimulus (CMS) refers to the engineered object
itself, defined by precise physical parameters (e.g., a specific friction profile).
In contrast, the Haptic Anchor (HA) refers to the interactional effect: the
process by which a speaker’s linguistic retrieval is grounded in the object’s
immediate physical resistance. While the CMS ensures that every participant
encounters the same physical challenge, the HA ensures that their grammatical
output is a direct response to that calibrated reality rather than a generic label.
A rigorous protocol does not require exhaustive fabrication detail; it requires
documentary variables. We identify four primary loci that recurrently
reorganise morphosyntactic retrieval across the grammars surveyed here:

Mass and its distribution: Reorganises effort profiles, directly shifting event
segmentation, completion metrics, and the encoding of agentivity.

Frictional profile: Reorganises grammatical control, yielding structural
contrasts between slippage (often construed as diminished control) and
dragging (often construed as sustained effort).

Toleranced fit: Reorganises spatial placement, systematically distinguishing
loose volumetric containment from forcing, jamming, and the iterative repair
sequences that a tight interference fit structurally invites.

Grasp affordances: Reorganises handling predicates, as lexical retrieval
frequently depends on biomechanical grip-type control and contact geometry
rather than the transfer trajectory.

The point is not to legislate a universal parameter set, but to ensure that
whatever parameter regime makes a contrast pragmatically live is retained in

the deposit as part of what renders the linguistic record interpretable.

3.1. The Haptic Minimal Pair (HMP) Framework
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If additive manufacturing is treated not merely as a fabrication
technique but as a parametric system for translating digital specification into
constraint-bearing material form, its principal methodological contribution lies
in the formalisation of what I term the Haptic Minimal Pair (HMP). While
terms like 'haptic phonemes' have been used metaphorically in Human-
Computer Interaction (HCI) to describe basic vibrotactile signals for artificial
interfaces (e.g., Enriquez et al. 2006), the Haptic Minimal Pair (HMP)
proposed here operates within the domain of language documentation. It is not
an artificial signaling system, but a methodological framework designed to
elicit and isolate natural morphosyntactic responses to physical constraints. By
analogy with phonological minimal pair methodology—where tightly
controlled acoustic contrasts isolate phonemic distinctions—the HMP
framework enables the systematic manipulation of a single physical parameter
(e.g., internal density, surface friction, elastic compliance) while preserving
constant visual geometry. The analytic objective is controlled variable
isolation: resistance is introduced as a distinctive haptic feature under
conditions of geometric invariance.

The analogy to phonological minimal pairs is methodological rather
than isomorphic. In the physical world, it is difficult to change surface friction
without simultaneously altering grip affordances; therefore, the HMP is a
heuristic method rather than a tool for perfect isolation. The goal is simply
controlled contrast—revealing latent variables without aiming for absolute
laboratory sterilization. Ultimately, the HMP is a methodological correction. It
helps researchers distinguish between stimuli that look identical on camera but
offer entirely different physical affordances to the speaker. When earlier
corpora are revisited through this lens, certain morphosyntactic alternations—
previously attributed to speaker variability or discourse fluctuation—become
interpretable as responses to unrecorded resistance conditions. The so-called
“missing physics” of elicitation thus emerges as a latent variable in corpus
interpretability. What is at stake is not the replacement of visual protocols, but
their supplementation: unless physical constraints are rendered systematically
contrastive, a dimension of grammatical conditioning remains structurally
underdetermined within the documentary record. High-definition video
stabilises optical evidence, but its epistemological reach is limited for force-
dynamic variables (Franchetto 2006). Where the licensing of roots or
constructions hinges on resistance, a purely visual ecology produces visual
conflation (Talmy 1985; Haviland 2006). Accordingly, haptic parameters must
be integrated into the elicitation environment to ensure methodological rigor.
The HMP is therefore proposed not as an empirical finding but as a
methodological correction. Its immediate value lies in making materially
conditioned contrasts observable, comparable, and archivally transparent. In
the present chapter, this value is demonstrated through force-sensitive domains
because they make the evidential role of resistance especially visible. This
should not be taken to imply that the framework is intrinsically restricted to
those domains. More generally, the HMP provides a way of asking whether
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contrasts that appear linguistically unstable, optional, or speaker-specific may
in fact depend on unrecorded properties of the elicitation setting.

4. Material constraints in morphosyntax: Case studies

Data note. The discussion in Sections 4.1-4.4 is intended as a
methodological proof of concept rather than as a balanced cross-linguistic
comparison. Unless otherwise indicated, the examples from Sakha, Telengit,
and Cilician Arabic are drawn from the author’s field notes and exploratory
elicitation sessions. They are used here to show where materially calibrated
stimuli can make linguistically relevant contrasts more observable and more
archivally accountable, not to provide exhaustive grammatical descriptions of
the languages concerned.

4.1. Spatial volume, kinematic envelope, and posture geometry

Standard visual elicitation protocols typically rely on schematic line
drawings or geometric abstractions (e.g., “stick figures”) to elicit posture
descriptions. While 2D representations can optically encode volume through
perspective, they suppress key physical variables of the encounter—especially
haptic feedback, mass distribution, and tissue compliance. In the material
considered here, posture descriptions are sensitive to such non-visual
affordances as well as to visible geometry. In the Telengit data, sitting events
suggest a lexical contrast linked to differences in body volume and posture
configuration. When a larger-bodied sitter adopts a seated posture, abdominal
and thigh mass can constrain neutral joint angles and favor either a rounded
geometry (+Volume) or a base-expansion strategy (+Stability). In the material
discussed here, such configurations make converbs like bol¢oy-yp and alcay-
yp (or taltay-yp) plausible modifiers of the posture verb otur- (‘sit’):

(2a) Semis kizi bolCoy-yp kal-gan  otur-dy-Q.
fat person become_spherical-CVB AUX-PTCP sit-PST-3SG
‘The fat person sat down rounded (bulging like a sphere).’

(2b) Semis kizi al¢ay-yp kal-gan  otur-dy-9.
fat person splay legs-CVB ~ AUX-PTCP sit-PST-3SG
‘The fat person sat with legs splayed wide (due to tissue obstruction).’

These converbs are less natural with low-volume subjects. Where the requisite
spatial envelope is absent, speakers may instead prefer a different converbial
root describing a folded, angular posture:

(2c) Aryk kizi korcCoy-yp kal-gan  otur-dy-@.
thin person hunch_curl-CVB ~ AUX-PTCP sit-PST-3SG
“The thin person sat hunched/curled up.’

Exploratory elicitation with Sakha-speaking participants suggests that
the resultative auxiliary construction (e.g., -yp kal-gan) can be used to frame
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the posture as a sustained state rather than a momentary action. A related
contrast is visible in the Sakha material as well, though the larger-bodied case
appears more readily in descriptive phrasing than in a single dedicated
converb, while niky1y-an olor-or (‘sits with the head drawn into the shoulders
/ curls inward while sitting’) remains a clearer low-volume form. Within a
parametric 3D-printing paradigm, the key methodological point is that visual
geometry should be separated from latent physical properties. Changing only
the internal infill of an articulated mannequin chiefly alters mass, not the
external kinematic envelope; to elicit interference-based forms like al¢ay, the
stimulus would need either a modified outer shell or modular “tissue”
attachments. Otherwise, the relevant biomechanical interference remains
under-specified.

4.2. Fracture mechanics, material compliance, and result entailment
(Sakha and Cilician Arabic)

When standard visual stimuli depict the destruction of an object, they
typically provide only the optical trajectory of separation. Verbs of destruction,
however, often encode internal fracture mechanics—the structural reaction of
a material to applied stress. Standard elicitation protocols can also import
framing bias when the prompt itself presupposes an active/transitive event
(e.g., Russian korna tomaem, ‘when we break it”), making transitive roots more
likely regardless of the material event. Haptic elicitation does not eliminate
this problem, but it can reduce reliance on translation prompts by letting
speakers respond to the material behavior of the object itself. In the Sakha
material considered here, spontaneous material failure can be expressed both
by relatively general intransitives and by more specific forms. For the contrasts
discussed here, the more specific set is analytically the most useful, surfacing
either as a simple intransitive or with the completive auxiliary bar- (‘go’):

(3a) Taas xampariy-da-@.
stone break.into.pieces-PST-3SG
‘The stone shattered/broke into pieces (isotropic brittle failure).’

(3b) Et tirit-a bar-da-@.
meat tear-CVB AUX.COMPL-PST-3SG
‘The meat tore apart/shredded (yielding compliance).’

(3c) Mas tostu bar-da-Q.
wood snap.ADV AUX.COMPL-PST-3SG
‘The wood snapped/broke with a crack (anisotropic fibrous failure).’

Cilician Arabic appears to stratify deformation along a similar axis of
material compliance. In the material considered here, brittle destruction of a
rigid branch favors kasar (‘break’), tensile separation of pliable matter favors
gba' (‘pluck/tear’), and viscoplastic deformation favors the mediopassive in-
ma'as (‘get squashed/mashed’). Physical elicitation can also help clarify the
relation between telicity and result entailment. In these data, speakers resisted
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cancellation framings built directly on brittle-fracture predicates, suggesting
that kasar and its Form VII counterpart in-kasar are relatively strong result
predicates. When resistance must be expressed without an achieved break,
speakers instead separate the force/manner verb (darab, ‘to hit/strike’) from
the unattained telic outcome:

(4) Darab-t=0 bas ma in-kasar-Q.

hit. PFV-1SG=3SG.M.OBJ  but NEG MID-break.PFV-3SG.M
‘I hit it (applied force), but it didn’t break (refusal to yield).’
(*Kasar-t=o bas ma in-kasar-0)

By integrating additive manufacturing, these material differences can
at least be made more explicit and reproducible. A rigid PLA print may
approximate brittle failure, whereas TPU is more likely to model elastic
deformation than the kind of permanent yielding targeted here. To elicit forms
associated with squashing or mashing, the stimulus may need to incorporate a
more clearly viscoplastic material, such as polymer clay or another deformable
insert. Without an object whose mechanical profile is specified and archivable,
the conditions governing result entailment remain difficult to reconstruct from
the recording alone.

4.3. Surface friction (n) and grip affordances

The physics of the external surface—especially friction and grip
affordances—can reorganise the lexicalisation of handling predicates.
Changing the surface texturing of a parametrically designed stimulus alters
how readily it slides, catches, or can be held securely. In Cilician Arabic, a
controlled slide with manageable traction favors zahlag-a, whereas a sudden
lubricated slip (e.g., wet soap shooting from the hand) favors fahlas-a. Grip
affordances also matter. A rigid object may support a neutral cylindrical hold
(msik-t=o0, ‘I held it’); a minute, solid object may support a precision pincer
grip (niqqay-t, ‘I precisely picked/selected’). If that rigid volume is replaced
by a yielding or granular mass (e.g., heavily hydrated dough or wet sand),
speakers may instead prefer a form like kabbas-t=o, associated here with a
conformable power grip:

(5a) Niqqay-t l-hajar.
pick precisely.PFV-1SG DEF-stone
‘I picked/selected the stone (precision pincer grip).’

(5b) Kabbas-t=o.

clutch_squeeze.PFV-1SG=3SG.M.OBJ

‘I clutched/squeezed it (conformable power grip for viscoplastic/granular
matter).’

4.4. Acoustic-haptic coupling: Impact ideophones (Sakha and Cilician
Arabic)
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The transduction of kinetic energy into auditory-haptic feedback
provides an equally productive domain for sound symbolism. Cross-linguistic
research demonstrates that ideophones act as cross-modal transducers,
mapping auditory features onto internal density, structural damping, and fluid
mechanics (Dingemanse 2012). In the Sakha material considered here, impact
ideophones track broad differences in material behavior and impact profile
rather than sound alone. For the present contrast, the most defensible pair is
liis for the dull fall of a heavy rigid object and pal for the wet splat of a soft,
saturated mass. The field observations reported here are consistent with an
acoustic-material mapping of this kind:

(6a) Kiirbe taas "liis"  gin-a tiis-te-@J.
stone.block IDEO:heavy.thud do-CVB  fall-PST-3SG
‘The stone block fell with a heavy dull thud.’

(6b) Inax saaga "pal"  gm-a tiis-te-O.

cow.dung IDEO:splat do-CVB fall-PST-3SG

‘The cow dung fell with a wet splat.’ (pal, overdamped viscoelastic
dissipation).

Cilician Arabic closely parallels this acoustic-material mapping. A
rigid, high-frequency impact is robustly encoded as taq (tili'-@ hiss taq, 'a "tak"
sound rose up'). When a heavy, fully saturated substance impacts a surface, the
complex fluid mechanics and resulting viscous spread are cross-modally
mapped onto heavy labial consonants: labbah (I-wahil waqi'-@ labbah, 'the
mud falls with a splat').

5. Archiving the Autographic: A Metadata Protocol for Material Stimuli

For material constraints to be analytically useful, they must be
integrated into ordinary archival practice. However, this should not overwhelm
fieldworkers with metadata bloat. We simply need a compact extension for
materially calibrated stimuli. I therefore propose a baseline meta-documentary
profile for parametrically designed stimuli. Drawing conceptually on
Goodman’s (1968) distinction between allographic specification and
autographic instantiation, this framework is structured across two primary
vectors:

Digital Specification (Design): The underlying geometric files (e.g., .stl,
.obj). The deposit should state who may access, reprint, or modify the design
under CARE-guided community permissions, preventing culturally sensitive
files from becoming “runaway objects” (Carroll et al. 2020, pp. 6-7). While
exhaustive physical testing in the field is unrealistic, archiving this digital
blueprint should be a minimal standard for future researchers.

Material Instantiation and Physical Condition: The basic fabrication
variables that determined the object’s behaviour (e.g., material type like PLA
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vs. TPU, infill density) and a brief note on its state during the session.
Recording wear, looseness, or repairs helps distinguish genuine grammatical
patterning from stimulus drift across sessions.

Archiving this metadata keeps the stimulus auditable. It allows later
analysts to ask whether a morphosyntactic gap reflects a boundary of the
grammar or simply the absence—or later erosion—of the physical trigger on
which the contrast depended.

5.1. Limitations and future directions

Three limitations should be stated explicitly. First, the cases discussed
here are exploratory and are not presented as balanced cross-linguistic datasets.
Second, an HMP seeks controlled contrast rather than perfect isolation, since
altering one material parameter may also affect other perceptual dimensions.
Third, the present chapter demonstrates the framework in force-sensitive
domains, but the framework itself is not claimed to be limited to them; its
extension to other elicitation domains remains to be established empirically,
domain by domain. Future work should compare matched visual and
materially calibrated stimuli, report fabrication variables systematically, and
test whether comparable effects recur across sessions, speakers, materials, and
grammatical domains.

6. Conclusion: Toward a Haptically Aware Documentary Praxis

This chapter proposes a limited extension to documentary practice.
When grammatical contrasts depend on non-visual properties of an event, the
elicitation record should preserve the relevant material conditions alongside
audio and video. Visible form alone does not always capture the resistance, fit,
compliance, or friction that can make particular contrasts available in
interaction. The cases from Sakha, Telengit, and Cilician Arabic are offered as
proof-of-concept examples of both the problem and one possible response.

Although the examples discussed here come from force-sensitive
domains, the methodological point is broader. Whenever linguistic contrasts
depend on parameterizable features of the elicitation environment, those
features should be documented rather than left implicit. Additive
manufacturing provides one practical way of doing so, because it allows
researchers to reproduce stimuli whose friction, compliance, mass distribution,
and fit can be varied in controlled ways. Used within community-governed,
CARE-aligned archival practice, such stimuli can complement naturalistic
corpora by making materially relevant aspects of the event more explicit,
comparable, and recoverable.

This is not an argument for replacing naturalistic documentation or for
reducing linguistic meaning to physical variables. It is an argument for
preserving the material conditions that shape speakers’ construals of events
when those conditions matter for grammatical choice. If language
documentation aims to preserve a durable record of meaning in use, then
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archives must retain enough of the elicitation environment to make the
linguistic record interpretable.

Abbreviations: ADV adverbial, AUX auxiliary, COMPL completive,
CVB converb, DEF definite, FACT factual, IDEO ideophone, M
masculine, MID middle, NEG negation, OBJ object, PFV perfective, PST
past, PTCP participle, SG singular.
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(074

Son yillarda deneysel dilbilim ve psikodilbilim alanlarinda ¢evrim i¢i veri toplama
yontemlerine olan ilgi belirgin bigimde artmistir. Bu egilim, katilimci erigimini
kolaylastiran ve deneysel siirecleri daha esnek hale getiren web-tabanli platformlarin
yayginlasmasiyla yakindan iliskilidir. Bu ¢alisma, PClIbex platformu ve PennController
eklentisinin deneysel dilbilim aragtirmalarinda sundugu olanaklar1 kapsamli bi¢gimde
tantmay1 amaglamaktadir. Oncelikle, PCIbex kullanilarak yiiriitiilebilen baslica deney
tirleri alanda yapilan c¢aligmalarla orneklendirilmektedir. Bu genel ¢ergevenin
ardindan, platformun somut kullanimini gostermek amaciyla drnek bir 6z-denetimli
okuma deneyi ayrintili bigimde sunulmaktadir. Uygulama kapsaminda, Tiirk¢ede ige
yerlesik tiimcelerde bos ve acgik Ozne adillarmin Onciillerine gonderiminin
islemlenmesinin ¢evrim i¢i ortamda nasil test edilebilecegi gosterilmistir. Deney
tasarim siireci; bilgilendirme ve goniillii katilim onami, yonergeler, katilimecr bilgi
formu, aligtirma agamasi, ana test ve veri kaydi adimlariyla sistematik bi¢cimde ele
alinmustir. Ayrica PennController tarafindan iiretilen olay-temelli sonu¢ dosyasinin
yapist agiklanmis ve verilerin R ortamina aktarilarak betimleyici istatistikler
aracilifiyla nasil ¢oziimlenebilecegi gosterilmistir. Calisma, PClbex’in ¢evrim i¢i
deneysel dilbilim arastirmalari i¢in erisilebilir, yeniden tiretilebilir ve dl¢eklenebilir bir
altyap1 sundugunu ortaya koymaktadir.

Anahtar Sézciikler: PCIbex, PennController, Deneysel dilbilim, Oz-denetimli okuma,
Cevrim i¢i deneyler

ABSTRACT

In recent years, experimental linguistics and psycholinguistics have increasingly
adopted online data collection methods. This trend is closely related to the widespread
use of web-based platforms that facilitate participant recruitment and enable flexible
experimental designs. This study aims to provide a comprehensive overview of the
PClIbex platform and the PennController extension in experimental linguistic research.
First, the paper outlines and exemplifies the main types of studies that can be conducted
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using PCIbex. Building on this overview, the study then presents a detailed example
application to illustrate the practical use of the platform. Specifically, a self-paced
reading experiment is introduced to demonstrate how the processing of the
coindexation of null and overt subject pronouns in embedded clauses with their
antecedents in Turkish can be investigated in an online environment. The experimental
workflow is described step by step, covering informed consent, instructions, participant
information forms, practice trials, the main test phase, and data storage. Special
attention is given to the event-based structure of the results file generated by
PennController and to the procedures for transferring and summarizing the data in the
R environment using descriptive statistics. Overall, the study shows that PClbex and
PennController offer an accessible, reproducible, and scalable framework for
conducting a wide range of online experimental studies in linguistics.

Keywords: PClbex, PennController, Experimental linguistics, Self-paced reading,
Online experimentation

1. Giris

Son yillarda dilbilim arastirmalarinda deneysel yontemlerin kul-
lanimi1 Onemli bir artig gostermektedir. Bu yontemler, dilin nasil
islemlendigini, iiretildigini ve algilandigini anlamak amaciyla tasarlanan
kontrollii ¢aligmalar araciligiyla, dilsel siireglerin biligsel ydnlerini
inceleme olanagi sunmaktadir. Oz-denetimli okuma, kabul edilebilirlik
yargl testleri, sozciiksel karar verme ve isitme temelli testler bu deneysel
yaklagimlara ornek olarak gosterilebilir. S6z konusu bu c¢alismalar
genellikle bilgisayar ortaminda yiriitiilmekte, katilimeilarin tepkileri 6zel
yazilimlar araciligiyla &lgiilmekte ve analiz edilmektedir. Bu yaklagim,
aragtirmacilara yiliksek diizeyde kontrol imkani saglayarak giivenilir ve
tekrarlanabilir sonuglar liretme agisindan 6nemli avantajlar sunmaktadir.
Ancak bu avantajlara karsin, séz konusu ¢aligmalar katilimc1 erisimi ve
zaman yoOnetimi bakimindan belirli sinirliliklara sahiptir. Veri toplamak
i¢cin kullanilan dilbilimsel deney araglari, genellikle ayn1 anda yalnizca tek
bir katilimci tarafindan kullanilabildiginden, veri toplama siireci ardisik
bigimde yiritilmektedir. Bu durum, ¢ok sayida katilimcidan veri
toplanmas1 gerektiginde siirecin olduk¢a zaman almasina yol agmaktadir.
Ayrica, bu ¢caligmalarin belirli fiziksel kosullarda yiiriitilmesi gerekliligi,
arastirmacilarin daha genis ve ¢esitlendirilmis katilimct gruplarina
erigimini de smirlandirmaktadir.

Bunun disinda, COVID-19 pandemisi ile birlikte bu siirliliklar
daha da belirgin hale gelmis ve yiiz yiize veri toplama siiregleri biiyiik
Olgiide giiclesmistir. Bu gelisme, arastirmacilari ¢evrim i¢i ortamda deney
ylriitmeye yonlendirmistir. Bu gibi ihtiyaglara yanit olarak, web-tabanl
deney platformlari, son yillarda daha fazla kullanilmakta ve daha genis bir
katilimc1 yelpazesiyle veri toplama olanagi saglamaktadir. Bu platformlar
arasinda one ¢ikan PClIbex (https://farm.pcibex.net/) tarayict iizerinden
erigilebilen, ¢esitli dilbilimsel ¢aligmalarin yiiriitiilebilecegi, agik kaynakli
ve ticretsiz web-tabanli bir deney platformudur. Bu agidan, PClbex, cesitli
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dilbilimsel deneylerin web-tabanli yiiriitiilebilmesi ag¢isindan aras-
tirmacilar i¢in 6nemli kolayliklar sunmaktadir.

Bu caligmada, PClbex platformunun temel altyapisi, dilbilimsel
deney tasarimi siiregleri ve dilbilim alanindaki uygulamalari ince-
lenecektir. Ayrica, platformun hangi tiir dilbilimsel ¢aligmalar i¢in kulla-
nilabilecegi, arastirmacilara sundugu yenilik¢i olanaklar tartigilacaktir.
Bunun disinda g¢evrim i¢i deney yiiriitmenin getirdigi smirliliklara da
deginilecektir.

Caligmanin genel yapist su sekildedir. 2. bdliimde, PClbex
platformunun tarihgesi, genel 6zellikleri ve getirdigi yenilikler ele alina-
caktir. 3. bolimde, platform tizerinden yiiriitiilebilecek dilbilimsel deney
tiirleri, onceki caligmalardan drnekler ve uygulama alanlari tanitilacaktir.
4. bolimde, PCIbex kullanilarak gelistirilen 6rnek bir deney tasarimi
ayrintili bigimde sunulmakta; deneyin kurulum asamalari, katilimci
yonetimi ve uygulama ve veri ¢oziimleme siireci adim adim agiklan-
maktadir. 5. ve son bdlimde ise PClbex’in deneysel dilbilim aras-
tirmalarindaki giiclii ve zayif yonleri, sundugu avantajlar ve ¢evrim igi
deneylere 6zgii sinirliliklar biitiinciil bir degerlendirme cergevesinde ele
alinacaktir.

2. PCIbex: PennController, Arayiiz ve Kullamm Ozellikleri
2.1 PennController

PClbex (internet tabanli deneyler igin PennController)! 2, genis
Olcekli davranigsal deneylerin ¢evrimigi olarak yiiriitiilmesi amaciyla
tasarlanmig, ticretsiz bir web tabanli platformdur. Ibex, ilk olarak 2007 yilinda
Alex Drummond tarafindan gelistirilmis; 2018 yilinda ise Jeremy Zehr ve
Florian Schwarz tarafindan PennController adli bir kiitiiphane iizerine inga
edilerek genisletilmis ve bdylece Ibex’in bir uzantis1 haline gelmistir (Zehr &
Schwarz, 2018).

Platform, 2010°dan 30 Eylil 2021°¢ kadar  https://
spellout.net/ibexfarm adresinde c¢alismugtir. 31 Aralik 2020’den 30 Eyliil
2021’e kadar ise yeni bir Ibex Farm siirlimii_https://ibex.spellout.net adresi
iizerinden hizmet vermistir. Giincel ve aktif web sitesi ise su linktedir:
https://farm.pcibex.net/

PennController, bir JavaScript tabanl eklenti kiitliphanesidir ve acik
kaynak kodludur. Bu eklenti, Ibex’in sinirli deney yapisini (6zellikle metin
tabanli gorevleri) genisleterek, gorsel, isitsel ve etkilesimli dilsel deney

I“PennController”  sbzciigiinde “Penn” Pennsylvania Universitesi’nin  kisaltmas1  olarak
kullanilmaktadir. ilk olarak Pennsylvania Universitesi tarafindan desteklendigi icin bu adla kisaltmigtir.
Dolayisiyla “‘Penn Denetleyici’’ olarak da Tiirkgelestirilebilir; ancak ¢aligmada 6zel isim olarak kabul
edilip orijinal ad1 ile kullanilacaktir.

2 “PClbex” kavramu ise “‘PennController for Internet-Based Experiments” (internet tabanli deneyler i¢in
PennController) s6z6begindeki sozciiklerin ilk harfleri kisaltilarak olugturulmusg bir sozciiktiir.
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tasarimlarinin kolayca tasarlanmasini saglar. Bu sayede, arastrmacinin basit
sozdizimiyle karmasik deneyleri olusturmasina olanak saglar.?

PClbex arayiiziinde, PennController komutlariyla deney nesneleri (6r.
text, image, audio, button, keypress) tanimlanmaktadir. Asagida
PennController kiitiiphanesi kullanilarak olusturulmus basit bir deney yapisi
gosterilmektedir:

>ennCont .ResetPrefix(null);

te( . , row =>

newController( » { 53 row.cumle })

)y

Sekil 1. Ornek bir deney yapisi

PennController.ResetPrefix (null) komutu, kodun daha sade
bicimde yazilmasina olanak tanir. newTrial() her bir deney asamasini
(6rnegin talimat, alistrma veya uyaran gdsterimi) tanimlar. newText ()
katilimcrya yazili bir bilgilendirme sunarken, newkey () nesnesi katilimcinin
belirli bir tusa (bu Ornekte bosluk tusu) basmasini tanimlar. Asil deney
kisminda ise benzer bir yapiyla newController ("DashedSentence", {...})
nesnesi kullanilarak, bu drnekte climleler 6z-denetimli okuma bi¢iminde, yani
sozciik sozciik sunulur. Her sozciige gecisteki siire, katilimcinin okuma tepki
siiresi (reaction time) olarak kaydedilir. .10g () komutu, katilimcinin yaptig
islemlere ait verileri kaydetmek i¢in kullanilir. Her deneme sonunda bu veriler
PClbex’in sonug dosyasina (.csv) otomatik olarak yazilir.

Yukarida da goriildigii gibi, standard Javascript dilinin kullanan
PClbex dili Penncontroller komutlariyla basittir. Bunlar disinda daha ileri
seviye Ozellikle, isitme testleri ve goz izleme (Papoutsaki et al., 2016) gibi
uygulama programlama 6zelliklerine de sahiptir.

2.2 Arayiiz ve kullamm ozellikleri

Arastirmacilar, platformun “Script Editor” (Kod Diizenleyici)
boliimiinde hazir sablonlari kullanabilir veya kendi deney kodlarini sifirdan
olusturabilirler. Arayiiziin ekran goriintiisii Sekil 2’de sunulmaktadir. Yapilan
tim degisiklikler sistem tarafindan otomatik olarak kaydedilmektedir.
Deneyin 6n izlemesi, “Refresh” (Yenile) ile ayni sekmede veya “Open in new

3 hitps://doc.peibex.net/ baglantisinda deneylerin nasil yiiriitiilecegi, komutlarmin nasil kullanildig: gibi
temel kavramlar ve temel tutorial’a ulasilabilir.
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tab” (Yeni sekmede ag¢) secenegiyle yeni bir sekmede yapilabilir.
““Resources’’ (Kaynaklar) sekmesinde arastirmaci, deneye ait dosyalar yiikle-
yebilir (6rn., uyaranlarin yer aldig1 .csv tablolari, ek HTML sayfalari veya ses
ve gorsel dosyalari). ““Scripts’’ (Kodlar) sekmesi yeni JavaScript dosyalari ek-
lemeye, ‘‘Aesthetics’® (Gorsel Diizen) sekmesi ise deneyin tasarimini bi-
¢imlendirmeye olanak tanir. PennController kiitiiphanesi ise, ‘‘Modules’
(Modiiller) sekmesinde yer alir ve deneyin yiiriitiilmesini saglayan temel bile-
sendir.

Ace Eaor [ Actions

Folders and Files () ” mainjs X
+Resources PennControl Ler . ResetPrefix(null);

1

. 2
=l 3
4

i § Sequence(inst nt", SendResults(), "end”)

9~ Header(
] e

1 new‘ar(."::‘ b) g'luba'lt) o -

)
(13 .log( "id" , getvar('ID") )
14
15

16+ newTrial("instructions”,

*Scripts O
3 [Previaw experiment Refresh Open in new tab)

[Dmain. js (@kB)

Click Refresh’ 1o preview this experiment

- Aesthetics [+
Of

» Modules Genarously hroed by X

Sekil 2. PClbex arayiizii

Kod diizenleyicinin sag kisminda yer alan ‘‘Actions’’ (Eylemler)
paneli deney yonetimi i¢in ¢esitli iglevler igerir. “Results” (Sonuglar) sekmesi,
deneyin ¢iktt dosyasini On izleme veya indirme olanagi saglar. “Share”
(Paylas) sekmesi, deney igin otomatik olarak bir paylasim baglantisi (link)
olusturur. Aragtirmacilar, PennController sdzdizimiyle olusturduklart deney-
leri platformun arayiizii iizerinden kaydeder ve dogrudan web tabanli bir deney
baglantis1 olarak yayimlayabilirler. Bu baglanti, deneyin test edilmesi, hata
ayiklanmasi veya yayimlanan bir ¢alismanin tekrarlanabilirligini saglamak
amaciyla baskalariyla paylasilabilir. Veri toplama siirecine gegildiginde,
katilimcilara veri toplama baglantisi gonderilir ve bu baglant1 izerinden gelen
sonuglar sistemde ayri1 olarak kaydedilir. Katilimcilar deney baglantisim
actiklarinda, herhangi bir ek yazilim ya da eklenti yiiklemeye gerek kalmadan,
tarayici lizerinden dogrudan deneye katilabilirler.

“Download” (indir) segenegi, deney projesinin tamamini yerel
bilgisayara indirme olanagi sunar. PClbex, her katilimcinin yanitlarini oto-
matik olarak kaydeder. Tiim veriler sistemde oturum bazinda depolanir ve
arastirmaci tarafindan daha sonra .csv bigiminde indirilebilir. Elde edilen bu
ham veriler, istatistiksel analiz yazilimlarinda veya programlama dillerinde
(6r. R, Python) ¢oztimlenebilir.
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“@it Sync” se¢enegi, mevcut bir Git deposunu projeye entegre etmeyi
saglar. “Settings” (Ayarlar) sekmesi ise deneye agiklama ekleme ve projenin
kopyalanabilir olup olmadigini belirleme segeneklerini igerir.

Sonug olarak, PCIbex Farm arastirmaciya deneyin tiim asamalarini
tek bir ¢evrim i¢i arayiiz iizerinden yonetme olanagi sunar. Bu yoniiyle
platform, ¢evrim i¢i dilbilimsel ve psikodilbilimsel deneylerde erisilebilir,
yeniden iiretilebilir ve paylasima agik bir arastirma ortami saglar.

3. Deneysel Dilbilim Baglaminda PClIbex Kullanimi

Bu boliimde, platform {izerinden yiiriitillebilecek dilbilimsel deney
tiirleri, 6nceki ¢alismalardan 6rnekler ve uygulama alanlari tanitilmaktadir.

PClbex, tarayici tabanli yapisi sayesinde ¢evrim i¢i ortamda basta
psikodilbilimsel olmak {izere ¢ok sayida deneyin yiiriitiilmesine olanak tanir.
Yazili, gorsel veya isitsel uyaranlarin gosterimi ve katilimei tepkilerinin (tus
basisy, siire, se¢im vb.) otomatik kaydini destekledigi i¢in de farkli alanlarda
deneysel testlerin kolayca uygulanmasini miimkiin kilar. Alanyazinda en ¢ok
kullanilan deney tiirleri asagida alt basliklar halinde anlatilmaktadir.

3.1 Oz-Denetimli okuma testleri

Katilime1, deney sirasinda sozciikleri fek tek, Obekleri ya da
timcecikleri parca par¢a ya da ctimleleri bir biitiin olarak okur ve her bir tusg
basis1 (genellikle bosluk tusu olarak atanir) arasindaki siire otomatik olarak
kaydedilir. Bu siireler, katilimeinin okuma hizi ve iglemleme siirecine iligskin
temel Olgiitleri olusturur. Bu tiir bir sunum teknigi, PennController’in
DashedSentence modiilii kullanilarak uygulanir ve ¢evrim i¢i okuma
deneylerinde yaygin sekilde tercih edilir.

Bunun yani sira, katilimeilarin okuduklar ifadelerle ilgili anlama
diizeylerini veya karar verme siireglerini 6l¢gmek amaciyla farkli modiiller de
kullamilabilir. Ornegin, newText () Ve newscale() modiilleri araciligiyla
dogru—yanlis gibi iki segenekli yargt sorular olusturulabilir; katilimcilarin F
veya J gibi belirli tuslarla yanit vermesi gereken testler ise newkey()ya da
newController ("Question") modiililyle diizenlenir. Bu araglar, arag-
tirmacilarin hem dil islemleme siire¢lerini hem de yargi hizlarini ayni deney
icinde biitiinciil olarak 6lgmelerine olanak tanir.

Bu tiir zamana duyarli testler PClbex’te en sik kullanilan deney
araglarindan biridir ve bugiine kadar ¢ok sayida ¢aligma bu platform iizerinden
yiiriitiilmiistiir. Ozellikle son yillarda gevrimigi veri toplama ydntemlerinin
yayginlagsmastyla birlikte PCIbex kullanilarak gergeklestirilen arastirmalarin
sayis1 onemli dlclide artmistir. Bu arastirmalara Kim & Kim (2025); D’Alesio
vd. (2025); Kim & Hwang (2025); Cairncross vd. (2024); Park & Lee (2024);
Britton vd. (2024); Lu (2024); Yamaguchi & Ohta (2023); Moulton vd. (2022);
Cakir & Cinar (under review); Cinar (2024); Uygun (2022); Grac¢anin-Y uksek
vd. (2020); Gracanin-Yuksek vd. (2017) gibi caligmalar 6rnek olarak
verilebilir.
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3.2 Kabul edilebilirlik yargi testleri

PClbex’te kullanilan bir diger veri toplama yontemi kabul edilebilirlik yarg1
testleridir. Kabul edilebilirlik yargisi testleri, laboratuvar ortamina ihtiyag
duyulmadan uygulanabilen; hatta basit bir kagit-kalem formatinda dahi
yiiriitiilebilen yontemlerdir. Bununla birlikte PCIbex platformu, bu tiir testlerin
¢evrimici, kontrolli ve katilimc1 dostu bir bicimde uygulanmasini 6nemli
olciide kolaylagtirmaktadir. Bu testlerde katilimcilardan, verilen bir ciimlenin
dilbilgisel ya da anlamsal agidan ne kadar dogal oldugunu degerlendirmeleri
beklenir. Degerlendirme genellikle iki tiir yanit formatindan biriyle yapilir:

(1) Likert 6lgegi (6rnegin 1-7: “1 = hig kabul edilebilir degil” — “7
= tamamen kabul edilebilir”),

(ii) Ikili karar (binary judgement): “Kabul edilebilir / Kabul
edilemez”.

PClIbex’te ikili karar temelli kabul edilebilirlik yargilari, farkli
modiiller araciliftyla yapilandirilabilmektedir. Bu tiir gérevler newscale ()
kullanilarak gorsel secenekler ilizerinden sunulabilecegi gibi, katilimcilarin
klavyedeki belirli tuslara (6r. F = kabul edilebilir, J = kabul edilemez) basarak
yanit verdikleri bigimde de tasarlanabilmektedir. Bu ikinci yaklasimda,
newKey ()ya da newController ("Question") denetleyicisi kullanilarak
yanitlar otomatik olarak kaydedilmektedir.

Kabul edilebilirlik yargi testleri olusturulurken Template () islevi,
ctimleler, kosullar ve diger deneysel bilgilerin bulundugu .csv dosyasindaki
her bir maddeyi okuyarak deneme setinin temelini olusturur. Ardindan
newTrial (), her bir yargi denemesini tanmimlar ve deney akigmin yapisini
belirler. Katilimciya gosterilecek climleler ile gerekiyorsa kisa yonergeler
newText () komutu araciligiyla ekrana yansitilir; yargilamanin kendisi ise az
once bahsedildigi gibi newScale () /newKey () ya da
newController ("Question™)denetleyicisi araciligiyla gerceklestirilir.

Alan yazin incelendiginde, kabul edilebilirlik yarg: testlerinin ¢ogu
zaman Oz-denetimli okuma gibi baska deney tiirleriyle birlikte kullanildig:
goriilmektedir. Yukarida deginilen 6z-denetimli okuma g¢aligsmalari arasindan
Lu (2024), Park & Lee (2024), D’Alesio vd. (2025), Moulton vd. (2022) ve
Cmar (2024), bu yontemin farklt deneysel paradigmalarla bir arada
uygulanmasina 6rnek teskil etmektedir.

3.3 Dinleme/isitsel Uyaran Temelli Testler

PClIbex platformunda isitsel testler, katilimcilara ses uyaranlari—
ornegin sozciikler, climleler veya en kiigiik ¢iftler—sunarak onlarin karar, alg1
ya da yargi temelli tepkilerini toplamaya dayanir. Bu tiir testler 6zellikle
sesbilgisi, sesbilim, igitsel algi ve ciimle islemleme alanlarinda yaygin bigimde
kullanilmaktadir. Kabul edilebilirlik yargr testlerinde oldugu gibi,
katilimcilardan dinledikleri ses uyaranina iligkin dogru/yanlis ya da
uygun/uygun degil tiirli kararlar vermeleri istenebilir.

Isitsel testlerin genel isleyisi birka¢c temel asamadan olusur.
Oncelikle, ses dosyalarin olarak uyaranlar sisteme yiiklenir. Ardindan, katilim-
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ctya sunulan ses uyarani—ornegin tek bir sdzciik, bir climle veya daha uzun
bir ifade—caligtirilir ve katilimci bu uyarani dinler. Sonrasinda, katilimcinin
tepkisini kaydetmek amaciyla bir diigmeye tiklamasi, bir tusa basmasi ya da
bir dlgek tizerinden se¢im yapmasi istenir. Son agamada ise sistem, verilen
yanitt ve tepki siiresini otomatik olarak kaydeder.

Bu yapiy1 uygulamak i¢in PennController’in newaudio () modiili ses
dosyalarmin (.wav veya .mp3 formatinda) calinmasini saglar. Katilimct
tepkilerini toplamak i¢in newButton () veya newKey () kullanilabilir; dereceli
ya da kategorik degerlendirmelerin gerektigi durumlarda ise newscale ()
modiilii tercih edilir. Bu tiir isitsel karar gorevlerinin kullanimma Plaut-
Forckosh & Meir (2025) ile Ruda & Huang (2025) ¢aligmalarinda 6rnekler
bulunmaktadir.

3.4 Sozciiksel Karar Verme Testleri

Sozciiksel karar verme testleri (lexical decision tasks),
katilimcilardan dinledikleri ya da gordiikleri bir birimin—ornegin bir harf
dizisi ya da ses dizisi—gerg¢ek bir sozciik olup olmadigini miimkiin olan en
kisa siirede belirlemelerini ister. Bu testlerin temel amaci, sozciik tanima
siirecinin hizin1 ve bilissel yiikiinii 6l¢gmektir. Boylece su tiir sorularin
yanitlanmasina katki saglar: Katilimcilar gercek sozciikleri ne kadar hizli
tanir? Sozciik sikligi, uzunlugu ve bigimbilimsel yapisi tanima siiresini nasil
etkiler? Hangi tiir sdzciiksel 6zellikler tanimayi kolaylastirir ya da zorlastirir?

PCIbex platformunda sozciiksel karar verme gorevleri, gorsel
uyaranlarin sunumu i¢in newText (), igitsel uyaranlarin sunumu igin
newaudio () modiillerini kullanilarak yapilandirilir. Katilimcilarin verdikleri
yanitlari toplamak amaciyla newkey () veya newButton () komutlari kullantlir.
Her bir uyaranin ekranda ne kadar siireyle kalacagini belirlemek ve deney
akigin1 zamanlamak igin ise newTimer () islevinden yararlanilir. Bu yap:
sayesinde deneysel kosullar arasinda tutarli, 6l¢iilebilir ve karsilastirilabilir
tepki stireleri elde edilir.

Sozciiksel karar verme paradigmasi, psikodilbilim alaninda yaygin
bicimde uygulanmakta olup farkli dillerde, yaz1 sistemlerinde ve biligsel
siireglerde sozciik tanimanin dogasini inceleyen pek cok calisma tarafindan
kullanilmistir. Bu ¢aligmalara Lee & Kaiser (2021); Hatzidaki & Santesteban
(2024); Zhang vd. (2023); Liu vd. (2025); Ariga & Hirose (2025) gibi
arastirmalar 6rnek olarak verilebilir.

3.5 Goz izleme Testleri

PClIbex, donanim tabanli bir gbz izleme (eye-tracking) sistemi
sunmamakla birlikte, cevrim i¢i ortamlarda siklikla kullanilan géz-hareketi
benzeri Glgiitlerin elde edilmesine imkan veren ¢esitli araglar ve modiiller
saglamaktadir. Bu yaklagimlarin amaci, katilimcinin gorsel bir alani nasil
taradigini, hangi bolgelere ne kadar siire odaklandigini veya belirli bir uyarani
ne zaman hedefledigini dolayli yollarla 6lgmektir. Boylece klasik goz izleme
caligsmalarinda kullanilan ilk bakis siiresi, toplam bakis siiresi veya yeniden
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yonelme gibi Olclimlerin ¢evrimi¢i kosullar altinda yaklasik olarak
modellenmesi miimkiin hale gelir.
PClbex bu tiir gorevleri ti¢ farkli teknik tizerinden desteklemektedir:

(1) gorsel bolge tabanli se¢im ve siire dlgtimleri,
(i1) fare (mouse) hareketine dayal dikkat benzeri izleme,
(iii) WebGazer.js araciligtyla webcam-tabanl bakis tahmini.

Gorsel bolge tabanli uygulamalarda, ekranda yer alacak bdolgeler
newImage (), newCanvas () V€ newSelector () komutlartyla yapilandirilir; bu
sayede nesnelerin konumlar1 hassas bigimde ayarlanabilir. Katilimcinin hangi
bolgeyi ne zaman sectigini belirlemek igin newselector () siklikla kullanilir;
¢linkil her se¢im zaman damgasiyla birlikte otomatik olarak kaydedilir. Fare
hareketinin dikkat yonelimini dolayli bigimde yansitabildigi durumlarda
newMouseTracker () modiilii kullanilarak katilimecinin imle¢ hareketleri zaman
icinde izlenebilir ve bakis benzeri bir veri elde edilebilir.

Zamanlama gerektiren deneylerde newTimer () modiilii, uyaranlarin
ekranda ne kadar siireyle kalacagimi ve deney akisinin hangi hizda
ilerleyecegini kontrol eder. Bu sayede bir bolgeye yonelme hizi, bolgeler arasi
gecis siireleri veya toplam bakis benzeri siireler hesaplanabilir.

PClbex ayrica, ¢oklu gorsel nesneler ve bir sesli uyaran igeren gorsel
diinya (visual-world) tiirii deneyleri de destekler. Bu tiir bir kurulumda
gorseller newcanvas () ile ekrana yerlestirilir, uyaran newaAudio () ile sunulur
ve katilimcimin hangi nesneye yoneldigi, hangi nesneyi sectigi ya da fare
imlecini ilk olarak hangi bolgeye gotiirdiigii kaydedilir. Boylece ¢evrim igi bir
gorsel diinya analizi yapilabilir.

Son olarak, PCIbex’in WebGazer.js ile uyumu sayesinde webcam
tabanli deneyler de yiiriitiilebilmektedir. Bu yontem, tarayici i¢i kalibrasyonla
calisir ve katilimeinin kisa siireli bakis yonelimlerini izlemeye olanak saglar.
Bu yontemlerin kullanimina Slim vd. (2023) ve Ovans (2025) ¢aligmalardan
ornek gosterilebilir.

Bununla birlikte, PClbex iizerinde webcam-tabanli goz izleme
kullanimmin  belirli  sinirliliklart  bulunmaktadir. Her seyden dnce,
WebGazer.js gibi tarayici tabanli izleme teknolojileri, laboratuvar ortaminda
kullanilan Tobii veya EyeLink gibi yiiksek 6rnekleme hizina sahip aygitlara
kiyasla hem zaman ¢oziiniirliigi hem de konumsal hassasiyet agisindan daha
diisiik performans géstermektedir. Ozsoy vd. (2023), PCIbex/WebGazer ile
yiritillen ¢evrim i¢i deneylerle karsilastirildiginda laboratuvarda kullanilan
Tobii sisteminin daha giivenilir sonuglar drettigini gdstermistir. Benzer
bicimde Patterson vd. (2025), webcam tabanli g6z izleme kullaniminin dogal
biiyiikliikte metin okuma gibi goz hareketi analizi gerektiren deneylerde uygun
olmadigimi belirtmektedir. Ek olarak, webcam-tabanli izlemenin basarili
olabilmesi katilimcimnin  donanim  6zelliklerine, ekran ¢oziiniirliigiine,
aydmlatma kosullarina ve kalibrasyon dogruluguna biiyiik 6l¢iide baglidir.
Patterson vd. alandaki ¢alismalarin 6nemli bir kisminda minimum donanim
gereksinimleri ile kalibrasyon prosediirlerinin yeterli ayrintiyla rapor-
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lanmadigini, bunun da deneylerin tekrarlanabilirligini zayiflattigini vurgu-
lamaktadir.

4. Ornek bir Deney Tasarim ve Uygulama Siireci: Oz-Denetimli
Okuma Testi

Bu béliimde, PennController eklentisi kullanilarak gelistirilen ¢evrim
ici bir 6z-denetimli okuma deneyinin tasarim ve uygulama siireci ayrintili
bicimde sunulmaktadir. Deney, katilimci etkilesimini asamali olarak yoneten
ve belirli gorevleri yerine getiren bir dizi modiilden olugsmaktadir. Asagida,
deneyin temel bilesenleri ve bu bilesenlerin islevleri sirasiyla agiklanmaktadir.
Deneyin ¢evrim i¢i uygulamasina ise su adresten erisilebilir:
https://farm.pcibex.net/p/fMvTS{/

Deneye ait .csv veri dosyalari, deney kodlart ve ilgili materyaller ise
Agik Bilim Cercevesi (OSF) iizerinden su adreste paylasilmaktadir:
https://osf.io/uyq82/overview?view_only=a4lecal3771149¢39be8260f8d7cb
e24

4.1 Calisma icerigi ve veri hazirlama

Omek verilecek bu calisma, Tiirkcede ige yerlesik tiimcelerde bos ve
acik 6zne adillarimin ana tiimcedeki onciillere (AO Ozne, ne-sorusu ozne,
niceleyici 0zne) gonderiminin nasil islemlendigini, baglamli ciimleler
araciliftyla incelemektedir. Deney kapsaminda katilimcilara her denemede
once kisa bir baglam sunulmakta, ardindan bu baglamla iliskili hedef ciimle
ekrana getirilmektedir. Hedef ciimle okunduktan sonra ise katilimcilar adilin
gdnderimine yonelik Evet ya da Hayir tuslarindan birini segmektedir. Ornek
bir deneme agagida verilmistir:

(1) Baglam:
Tiim 6grenciler bilgi yarismasina ¢ok iyi hazirlandilar.
Hedef ciimle:
Onlar birinci olacaklarin diigiintiyoriar.

Evet (Ozne kendisi hakkinda konusuyor)
Hay1r (Ozne baskas1 hakkinda konusuyor)

Katilimcilar, baglami okuduktan sonra hedef climleyi sozciik sozciik
ilerleyen bir 6z-denetimli okuma diizeninde okumaktadir. Calismanin temel
amaci, hedef climlede yer alan kritik sozciiklerin (bos ya da agik adildan
sonraki ilk iki s6zciik) islemlenmesine iligkin tepki siirelerinin baglama bagli
olarak nasil farklilastigini incelemektir. Bu dogrultuda, katilimcilarin kritik
sozciikte ve izleyen bolgelerde gosterdikleri okuma siireleri karsilastirmali
olarak ¢oziimlenmektedir.

Bu asamada, deneyde kullanilacak baglam metinleri ve hedef
climlelerin, bunlara karsilik gelen deneysel tiir etiketleriyle birlikte bir .csv
dosyasinda tanimlanmasi gerekmektedir. Calisma kapsaminda hazirlanan bu
dosya, virgiille ayrilmig siitunlardan olusmakta olup her bir satir bir deney
maddesine karsilik gelmektedir. flgili .csv dosyasinda yer alan temel siitunlar
sirastyla group (deneysel grup), item (soru/uyaran numarasi), context (baglam
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metni), sentence (hedef ciimle) ve type (soru/kosul tiirii) bigiminde
yapilandirilmigtir. Bu diizenleme, deney sirasinda her bir uyaranin sistematik
bicimde sunulmasini ve sonu¢ dosyasinda kosul-temelli ¢oziimlemelerin
tutarlt bigimde yiiriitiilmesini saglamaktadir.

4.2 Bilgilendirme ve goniillii katilm onami

Katilimer i¢eren deneysel ¢aligmalarda etik kurul onayinin alinmast
ve katilimcilarin aragtirmaya goniillii olarak katildiklarin agik bigimde beyan
etmeleri zorunludur. Bu gereklilik, ¢evrim i¢i ortamda yiiriitiilen deneyler i¢in
de gecerlidir. Bu nedenle, katilimci1 onaminin veri toplama siireci baglamadan
once, ¢alismanin en basinda alinmasi gerekmektedir.

Bu caligma kapsaminda deney, katilimcilara aragtirmanin amaci,
kapsamu ve etik ilkeleri hakkinda bilgi veren bir goniillii katilim onam sayfast
ile baglatilmistir. S6z konusu bilgilendirme asamasinda, ¢alismanin akademik
bir aragtirma oldugu, katilimcilardan toplanan verilerin anonim bigimde
saklanacag1 ve bu verilerin yalnizca bilimsel amaglarla kullanilacag: agikca
belirtilmistir. Katilimcilarin deneye devam edebilmeleri igin, onamlarini agik
ve bilingli bir sekilde vermeleri zorunlu tutulmustur.

Bilgilendirme ve onam siirecine iligkin kullanilan 6rnek kod asagida
sunulmaktadir. Verilen 6rnek kodlarda ¢alismanin icerigi daha kisa verilmis
olup, ayrintili agiklamalar OSF iizerinde paylasilan deney dosyalarinda yer
almaktadir.
newTrial ("notice",

newText ("consentText",
<h2 style="text-align:center;">Géniilli Katilim Onay Formu</h2>

<p><b>"The Effect of Antecedents in Processing of Pronominal Binding in
Turkish"</b>

baslikli calisma, Necmettin Erbakan Universitesi ve Istanbul Medeniyet
Universitesi akademik

personellerinin yliruittigi bir arastirmadir.</p>

<ol>
<li>Calismanin amaci ve suresi hakkinda bilgilendirildim.</1i>
<li>Katilimimin géniilli oldugunu ve diledigim zaman ¢ekilebilecegimi
biliyorum.</1i>
</ol>
7) .print (),
newButton ("consentBtn", "CALISMAYA KATILMAYA ONAY VERIYORUM")
.print ()
.wait ()
)i

Kullanmlan modiillerin islevleri asagida agiklanmaktadir:*

newTrial ("notice", ..)

4 Deney kodunda yer alan ve modiiler yapilarin disinda kalan bazi bdliimler, metnin gorsel sunumuna iliskin teknik
ayarlar1 igermektedir. Bu ayarlar; metinlerin punto biytiklugii, yaz: tipi, hizalama, kenar bosluklar1 ve benzeri bigimsel
ozellikleri diizenlemeye yoneliktir. S6z konusu diizenlemeler, deneyin kuramsal yapisi ya da islevsel akistyla dogrudan
iligkili degildir. Bu nedenle, ¢alismanin yontemsel agiklamas: kapsaminda yalnizca deneyin isleyisini ve bilissel siiregleri
etkileyen modiiller ele alinmis; bigimsel sunuma iliskin bu tiir teknik ayrmtilar ayrmtili olarak tartigtimamustir. Tlgili
ayarlar, genel JavaScript kullaniminda yaygin olarak bilinen ve PennController dokiimantasyonunda standart bigimde
sunulan uygulamalara dayanmaktadir.
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Bu komut bir deneme/sayfa olusturmaktadir. S6z konusu sayfa,
deneyin ilk asamasi olarak yapilandirilmig olup yalnizca bilgilendirme ve
goniillii katilim onamui siirecine ayrilmistir.

newText ("consentText", ..)

Katilimcilara sunulan onam metninin ekrana yazdirilmasi amaciyla
kullanilmistir. Calismanin amaci, gizlilik ilkeleri, goniillilik esaslart ve
katilimci1 haklarina iliskin tiim agiklamalar bu modiil igerisinde tanimlanmugtr.

newButton ("consentBtn", "..")

Katilimeinin ¢alismaya katilmayi kabul ettigini belirtmesi igin
kullanilan onay butonunu ve ilgili metni olusturmaktadir. Bu buton,
katilimcinin bilingli onam verdigini agik bigimde isaretlemesini saglamaktadir.

.print ()
Tanimlanan onay butonunun ekranda goriiniir hale getirilmesini
saglamaktadir.

.wait ()

Katilimer ilgili butona tiklayana kadar sayfay1 bekleme durumunda
tutmaktadir. Bu islev sayesinde, katilimcinin agik onam vermeden deneyin bir
sonraki agsamasina ge¢isi miimkiin olmamaktadir.

4.3 Yonergeler

Goniilli katilim onam sayfasini takiben, deneyin nasil yiiriitiilecegini
ayrmtili bigimde agiklayan bir yonerge ekrani katilimcilara sunulmustur. Bu
bolimde  katilimcilara, deneyin  yalmizca  bilgisayar iizerinden
gergeklestirilecegi; deney sirasinda ciimlelerin maskeleme (moving-window
technique; Just vd. 1982) yontemiyle sunulacagi; ilerlemek igin her asamada
bosluk (space) tusunun kullanilacagi ve okuma tamamlandiktan sonra Evet (F
tusu ile)/Hayir (J tusu ile) segeneklerinden birinin se¢ilmesinin beklendigi
acikca belirtilmigtir. Yonergeler, 6rnek baglamlar ve 6rnek ciimleler lizerinden
ayrmtili bigimde agiklanarak katilimcilarin deneyi dogru sekilde anlamalari
saglanmigtir. Yonerge sayfasi olusturmak i¢in kullanilan 6rnek kod asagida
sunulmustur:

newTrial ("intro",
newText ("instructions",
<h2 style="text-align:center;">Teste Baslamadan Once Litfen Okuyunuz</h2>

<p>Bu c¢alisma yalnizca <b>bilgisayar</b> tizerinden yiirttiilmektedir.</p>

<p>Cumleler <b>maskeleme (moving-window)</b> ydntemiyle sunulacaktir.
flerlemek icin her zaman <kbd>BOSLUK</kbd> (Space) tusuna basiniz.</p>

<p>Ciimle tamamlandiginda:</p>
<ul>
<li><b>Evet</b> icin <kbd>F</kbd> tusuna basiniz.</li>
<li><b>Hayi1r</b> ic¢in <kbd>J</kbd> tusuna basiniz.</li>
</ul>

<p>Litfen ciimleleri normal hizinizda okuyunuz ve testi ara vermeden
tamamlayiniz.</p>

*).print (),

newButton ("continue", "Devam Et")
.print ()
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.wait ()
)i

Yonerge ekraninin olusturulmasinda kullanilan modiiller ve islevleri
ise asagida sunulmaktadir:

newTrial ("intro", ..)

Yonergeler igin deney akisi igerisinde ayr1 bir sayfa/deneme
olusturmaktadir. Bu deneme, onam sayfasinin hemen ardindan yer almakta
olup herhangi bir deneysel veri toplamamaktadir.

newText ("instructions", ..)

Yonergelerin ~ tamaminin ~ ekrana  yazdirilmasi  amactyla
kullanilmaktadir. Gérev tanimi, okuma bi¢imi ve tuslarmn kullanimiyla ilgili
tim aciklamalar bu modiil icerisinde tanimlanmaktadir. Sunulan metin
yalnizca ekranda goriintiilenmekte olup sonu¢ dosyasina kaydedilmemektedir.

newButton ("continue", ..)
Katilimeinin yonergeleri okudugunu ve deneye devam etmeye hazir
oldugunu belirtmesini saglayan butonu olusturmaktadir.

.print ()
Tanimlanan butonun ekranda goriiniir hale getirilmesini sagla-
maktadir.

.wait ()

Katilime1r butona tiklayana kadar sayfayr bekleme durumunda
tutmaktadir. Bu islev sayesinde katilimcilarin bir sonraki asamaya ancak
yonergeleri onayladiktan sonra gegmeleri saglanmaktadir.

4.4 Katihmel bilgi formu

Yonergelerin ardindan katilimeilardan kisa bir katilimei bilgi formu
doldurmalari istenmistir. Bu form araciligiyla katilimeilarin ad-soyad, yas ve
ana dili demografik bilgileri toplanmistir.

Girilen bilgiler, deney siiresince her denemeye ait verilerle
iligkilendirilmek Ttizere kaydedilmistir. Veri giriginin eksiksiz ve tutarlt
bicimde saglanabilmesi amaciyla form alanlarmma belirli kisitlamalar
uygulanmistir. Buna gore, katilimcilarin ad ve soyad alanina en az iki
sozciikten olusan metin girmeleri; yas alanina yalnizca sayisal deger girmeleri;
ana dili alanina ise metin girdisi saglamalar1 zorunlu tutulmustur. Ornek kod
asagida verilmistir:

newTrial ("form",

newText ("t1", "Adiniz ve Soyadiniz").print(),
newTextInput ("fullname")

.length (64)

.print (),
newText ("t2", "Yasiniz").print(),
newTextInput ("age")

.length(4)

.print (),
newText ("t3", "Ana Diliniz") .print(),
newTextInput ("language")

.length(64)

.print (),
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newButton ("send", "Onayla ve Ilerle")
.print ()
.wait(
getTextInput ("fullname") .test.text (/" \s*[a-z1I6lscd]+ (\s+[a—
z116lscg]l+) +\s*$/1)
.and (getTextInput ("age") .test.text (/" \s*\d+\s*$/))
.and (getTextInput ("language") .test.text (/" \s* [a-z116liscg]+ (\s+[a-
z116lUscgl+) *\s*$/1))
),

newVar ("fullname") .global () .set (getTextInput ("fullname")),
newVar ("age") .global () .set (getTextInput ("age")),
newVar ("language") .global () .set (getTextInput ("language"))
)i
Katilimei bilgi formunun PennController ortaminda calistirilmasinda

asagida agiklanan modiiller kullanilmistir:

newTrial ("form", ..)

Demografik bilgi toplamak amaciyla deney akisinda ayr bir
sayfa/deneme olusturmaktadir. Bu deneme, yonergelerden sonra yer almakta
ve test asamasindan 6nce sunulmaktadir.

newText (..)

Form alanlarma ait basliklarin (Ad—Soyad, Yas, Ana Dil) ekrana
yazdirilmasini  saglamaktadir. Bu metinler yalnizca gorsel etiket islevi
gormekte olup deney verisi olarak kaydedilmemektedir.

newTextInput ("fullname" / "age" / "language")
Katilimcilardan metin girdisi almak igin kullanilmaktadir. Her bir
TextInput Ogesi, farkli bir demografik degiskene karsilik gelmektedir.

.length (..)
Girdi alanlarina yazilabilecek maksimum karakter sayisini
sinirlandirmaktadir.

.print ()
Tanimlanan  6gelerin  ekranda  goriinlir hale  getirilmesini
saglamaktadir.

newButton ("send", "Onayla ve Ilerle")
Katilimeimin formu tamamladigini ve bir sonraki agsamaya gegmek
istedigini belirtmesini saglayan ‘‘Onayla ve Ilerle’’ butonunu olusturmaktadir.

.wait (...)

Butonun yalnizca tiim alanlar gecerli bigimde dolduruldugunda
etkinlesmesini saglamaktadir. Bu amacla diizenli ifadeler (regular
expressions, regex) kullanilarak, ad-soyad alaninda en az iki sdzciik
bulunmasi, yas alanina sayisal bir deger girilmesi ve ana dili alanina metin
girdisi saglanmasi zorunlu tutulmustur.

newvVar (..) .global () .set (..)

Formdan elde edilen bilgileri global degiskenlere atamaktadir. Bu
sayede katilimcr bilgileri, test denemeleri sirasinda her satira eklenerek sonug
dosyasinda sistematik bigimde kaydedilmektedir.
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4.5 Alistirma asamasi

Ana test asamasina gegilmeden once, katilimcilarin teste alismalarini
saglamak amaciyla bir alistirma bolimii uygulanmistir. Alistirma maddeleri
deney maddeleriyle ayn1 yapiya sahip olmakla birlikte .10g () kullanilmadigi
i¢in okuma siireleri ve yanitlar kaydedilmemektedir. Bu agama, katilimcilarin
sozciik sozciik okuma teknigine ve yanit verme bigimine uyum saglamalarint
amaglamaktadir. Alistirma asamasini olusturmak icin kullanilan 6rnek kod
asagida sunulmustur:

Template ("practice.csv", row =>

newTrial ("practice",
newText ("label", "Alistirma").print(),

newText ("context", row.context).print(),

newNexter ("nextContext", getText("context").remove()),
newController ("DashedSentence", { s: row.sentence.trim() })
.wait()
.remove (),
newController ("Question", {
as: [["f", "Evet (F)"], ["j", "Hayir (J)"]],

randomOrder: false,
presentHorizontally: true
1
.wait()
.remove ()
)i
Kullanilan modiiller ve islevleri ise agagida verilmistir:
Template ("practice.csv", row => ..
Alistirma uyaranlarin practice.csv dosyasindan satir satir okumakta
ve her satir i¢in bir deneme iiretmektedir.

newTrial ("practice", ..)
practice etiketli bir alistirma denemesi olusturmaktadir.

newText ("label", ..)
Denemenin alistirma oldugunu belirten kisa bir etiket/metin
sunmaktadir.

newText ("context", row.context)
.csv’den gelen baglam metnini ekranda goriintiillemektedir.

newNexter (.., getText ("context") .remove ()
Bosluk tusu girdisini algilamaktadir. Tusa basildiginda baglam
metnini kaldirarak bir sonraki agamaya gegisi saglamaktadir.

newController ("DashedSentence", ..)

Oz-denetimli okuma sunumunu gergeklestirmektedir. Bu modiille
katilimc1 bosluk tusuyla s6zciik s6zciik ilerlemektedir. Ciimle tamamlanmadan
sonraki agsamaya gegise izin verilmez.

newController ("Question", ..)
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Okuma tamamlandiktan sonra ikili karar sorusunu (Evet / Hayir)
sunmaktadir. Bu noktada F ve J tuslar1 yanit segeneklerine atanmustir. Yanit
verilmeden deneme sona ermez.

4.6 Test asamasi

Deneyin temel bolimiinii olusturan test asamasinda, deneysel
uyaranlar katilimcilara rastgele sirayla sunulmustur. Her test denemesi
asagidaki bilesenlerden olusmaktadir:

4.6.1 Baglam sunumu

Her deneme, hedef climleden 6nce sunulan kisa bir baglam metni ile
baglamaktadir. Katilimer bosluk tusuna bastiginda baglam metni ekrandan
kaldirilir ve hedef climleye gegilir.

4.6.2 Oz-denetimli okuma (s6zciik s6zciik sunum)

Hedef cilimle, 6z-denetimli okuma modiilii kullanilarak sozciik
sozciik sunulmustur. Katilimer her bosluk tusuna bastiginda yalnizca bir
sozciik goriiniip, dnceki sdzciik maskeleme yontemiyle gizlenmektedir. Bu
yontem, katilimcilarin ciimleyi kendi okuma hizlarinda islemlemelerine
olanak tanimaktadir. Okuma siireci boyunca her sozciik i¢in tepki siireleri
kaydedilmektedir.

4.6.3 Soru ve yanit

Hedef ciimlenin tamamlanmasinin ardindan katilimcilara ikili bir
karar sorusu yoneltilmektedir. Katilimeilar, ciimlede yer alan &znenin
kendisinden mi yoksa bagska bir kisiden mi bahsettigine karar vererek: Evet (F
tusu) ya da Hayir (J tusu) segeneklerinden birini isaretlemektedir. Verilen
yanitlar ve yanit siireleri de otomatik olarak kaydedilmektedir. Denemelerde
ayrica, deneysel kosullara bagl olarak dogru yanit tanimlamalar1 yapilmis ve
bu bilgiler analiz siirecinde kullanilmak iizere kaydedilmistir. Test asamasini
olusturmak i¢in kullanilan 6rnek kod ise agagida sunulmustur:

Template ("test.csv", row =>
newTrial ("test",
// 1) Baglam
newText ("context", row.context).print(),
newNexter ("nextFromContext", getText ("context").remove()),

// 2) Moving-window 8z-denetimli okuma (RT kaydi agik)
newController ("DashedSentence", { s: row.sentence.trim() })

.log ()

.wait()

.remove (),
// 3) Ikili karar sorusu (F/J) — yanit + RT kaydi acik
newController ("Question", {

as: [["f", "Evet (F)"], ["j", "Hayir (J)"11],

hasCorrect: row.type.trim().endsWith("/null") 2 0 : 1,
randomOrder: false,
presentHorizontally: true
1)
.log ()
.wait ()
.remove ()

// 4) Deneme-etiketleri (kosul/uyaran bilgisi)
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.log("group", row.group)
.log("item", row.item)
.log("type", row.type)

// 5) Katilimci bilgileri (formdan gelen global dediskenler)
.log("fullname", getVar ("fullname"))
.log("age", getVar ("age"))
.log("language", getVar ("language"))
)i

Kullanilan modiillerin ayrintili agiklamasi asagidadir:

Template ("test.csv", row => ..)

Ana test uyaranlarini test.csv dosyasindan satir satir okumakta ve her
satir i¢in bir test denemesi liretmektedir.

newTrial ("test", ..)

Bu modiil ana test denemesini olusturmaktadir. Denemeler tipik
olarak “sequence(..., randomize("test"), ...)° ile rastgele sirada
sunulmaktadir.

newText ("context", row.context) .print ()
Baglam metnini katilimeilara ekranda sunmaktadir (.csv’den okur).

newNexter ("..
Katilimemin bosluk tusuna basmasimi bekler; basilinca baglam
metnini kaldirarak hedef ciimle asamasina gecisi saglamaktadir.

n
’

getText ("context") .remove ())

newController ("DashedSentence", ..).log().wait () .remove ()
Oz-denetimli okuma sunumunu bosluk tusuyla sozciik sozciik
gerceklestirmektedir.
.log () : sOzciik/tus basis1 diizeyinde okuma siirelerini kaydeder.
.wait(): clUmle tamamlanmadan sonraki asamaya gegise izin
vermez.
.remove () : tamamlandiginda 6geyi ekrandan kaldirir.

newController ("Question", ..).log().wait() .remove ()

Okuma sonrasinda ikili karar sorusunu sunmaktadir (F=Evet,
J=Hayur).

as: segenckleri tuglara baglar.

presentHorizontally:true se¢enekleri yatay; randomOrder: false
siralamay1 sabit gosterir.

hasCorrect: dogru yamti tamimlamaktadir (0O=ilk segenek/F,
1=ikinci se¢enek/J).

.1log () : yanit ve yanit siiresini kaydeder.

.wait () : yanit verilmeden denemeyi ilerletmez.

.remove () : yanit sonrasi soruyu kaldirir.

.log ("group" /"item"/"type" , )
Denemeyi kosul/uyaran etiketleriyle isaretlemektedir; sonug
dosyasinda filtreleme ve analiz i¢in kullanilmaktadir (bknz., b6liim 4.7).

.log("fullname"/"age"/"language", getvVar(...))
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Katilimer bilgi formundan gelen global degigkenleri her denemeye
eklemektedir; boylece sonu¢ dosyasinda deneme diizeyinde katilimci-
demografik bilgi eslestirmesi yapilabilmektedir.

4.6.4 Deneyin sonlandirilmasi ve veri kaydi

Tiim test denemeleri tamamlandiktan sonra deney bir kapanis ekrani
ile sonlandirilmigtir. Deney siiresince toplanan okuma siireleri, yanitlar, ve
katilimci bilgileri sistem tarafindan otomatik olarak kaydedilmis ve analiz i¢in
hazir hale getirilmistir. Buna iligkin 6rnek kod agagida sunulmaktadir:

Sequence (
"notice",
"intro",
"form",
"practice",
randomize ("test"),
SendResults (),
"outro",

);

;
newTrial ("outro",

newText ("outro", "Goriusirtz! See you! Arrivederci! Auf wiedersehen! CxdH
naltm,
newButton ("waitdme", "").wait(),

)i
Kullanilan modiil ve igleri ise asagida verilmistir:

SendResults ()

Deney boyunca toplanan tiim verilerin (tepki siireleri, yanitlar, ve
katilimer bilgileri) PClbex sunucusuna gonderilmesini saglamaktadir. Bu
modiil ¢alistirilmadan deney sonlandirilirsa veriler kaydedilmez. Bu nedenle,
deney akiginda test asamasindan hemen sonra konumlandirilmistir.

Sequence (...)
Deneyin genel akis sirasini belirlemektedir.

newTrial ("outro", ..)
Deneyin son ekranini (kapanis sayfasini) olusturmaktadir.

newText ("outro", ..)
Kapanig mesajini katilimeilara ekranda sunmaktadir.

newButton ("waitdme", "").wait ()

Deneyin otomatik olarak kapanmasini engeller. Katilime1 bu ekranda
kalip tarayictyr kendi istegiyle kapatabilmektedir. Bu yaklasim,
SendResults () isleminin tamamlanmasi i¢in giivenli bir bitis saglamaktadir.

4.7 Sonu¢ Dosyasin1 Okuma

Bu calismada elde edilen deneysel veriler, PennController altyapisi
tarafindan {retilen olay-temelli (event-based) bir sonu¢ dosyasinda
kaydedilmistir. Sonu¢ dosyasi, deney sirasinda gerceklesen her etkilesimi ayri
bir satir olarak kaydeden uzun formath bir yapiya sahiptir. Asagida, sonug
dosyasinda yer alan siitunlarin nasil yorumlanacagi ve bu siitunlarin deney
kodunda tanimlanan asamalarla nasil iligkilendirilecegi, tek bir denemeye ait
ornek satirlar izerinden ayritili bigimde agiklanmaktadir.
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Dosyanin en iist kisminda # isaretiyle baslayan satirlar yer almaktadir.
Bu satirlar, deneyin ¢alistirildig: tarih, tarayici bilgisi ve teknik ayarlara iligkin
meta-bilgiler igermektedir. Bu bilgiler istatistiksel analizlerde kullanilmamisg
ve veri isleme agamasinda diglanmustir. Bu bilgiler asagida 6rneklendirilmistir:

#

# Results on Tue, 17 Dec 2024 12:37:49 GMT
# USER AGENT: Mozilla/5.0 (Windows NT 10.0
# Design number was non-random = 0

Analiz edilen kisim ise, bu meta-bilgilerin ardindan gelen ve gergek
deney olaylarini igeren satirlardan olusmaktadir. Sonu¢ dosyasinda yer alan
her satir, deney sirasinda gerceklesen tek bir olayr temsil etmekte ve bu
olaylara iliskin bilgiler PennController tarafindan 6nceden tanimlanmig sabit

bir siitun siras1 igerisinde kaydedilmektedir. Bu siitunlar sirastyla® controller
name, Order number of item, Inner element number, Label, Latin
Square Group, PennElementType, PennElementName, Parameter, Value

ve EventTime alanlarmi igermektedir. Bu temel teknik siitunlari, deney
kodunda .10g() komutlar1 araciligtyla eklenen group, item, type,
fullname, age V€ language siitunlari izlemektedir.

Bu sititunlarin sonug dosyasindaki goriiniimii asagida sunulmaktadir.
Her bir katilimciya ait bu bilgiler, sonug¢ dosyasinda bir kez yer almaktadir:

Columns below this comment are as follows:
Results reception time.

MD5 hash of participant's IP address.
Controller name.

Order number of item.

Inner element number.

Label.

Latin Square Group.

PennElementType.

9. PennElementName.

10. Parameter.

11. Value.

12. EventTime.

13. Comments.

S e S 3 3 S 3 9 SE 9 9 3 3R 3 9E
o Joy Ul WM

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController,1,0,notice, NULL, Penn
Controller,0, Trial ,Start,1734435806773,NULL

* Sonug dosyasinda yer alan siitun adlarinin Tiirkge kargiliklari asagidadir:
Controller name — Denetleyici adi

Order number of item — Denemenin deney i¢indeki sira numarast
Inner element number — Deneme i¢i 6ge numarast

Label — Deneme etiketi

Latin Square Group — Latin kare grubu

PennElementType — PennController ége tiirii
PennElementName — PennController 6ge adi

Parameter — Parametre / olay tiirii

Value — Deger (uyarici ya da yanit i¢erigi)

EventTime — Olay zamani (ms)

group — Deneysel grup

item — Uyaran numarasi

type — Deneysel kosul

fullname — Katilimer adi—soyadi

age — Yas

language — Ana dili

Reading time — Okuma siiresi

Whether or not answer was correct — Yanitin dogru olup olmadig
Time taken to answer — Yanit verme stiresi

DashedSentence — Oz-denetimli okuma (maskeleme)
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# 13. group.

# 14. item.

# 15. type.

# 16. fullname.
# 17. age.

# 18. language.
# 19. Comments.

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController, 12,0, test, NULL, PennC
ontroller,11, Trial ,Start,1734438850287,1,5,Q-universalNEG /null, AD-SOYAD, 19,
Tirkce, NULL

Oz-denetimli okuma ve karar asamasina iliskin 6l¢iimler ise dosyanin
devaminda Reading time, Whether or not answer was correct V€ Time
taken to answer slitunlarinda yer almaktadir. Her okunan ciimlenin basinda
bu siitunlar yer almaktadir. Deney kapsaminda ka¢ ciimle okunmussa, bu
stitunlar da her ciimle i¢in sonu¢ dosyasinda ayni bigimde yinelenmektedir.
Sozciiklerin kag milisaniye (ms) i¢inde okunduguna iliskin siire bilgileri, 6z-
denetimli okuma  Ol¢iimii  kapsaminda bu  siitunlar aracilifiyla
kaydedilmektedir:®

# 19. Reading time.

# 20. Newline?.

# 21. Sentence (or sentence MD5) .
# 22. Comments.

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController,12,0,test,NULL, Contr
oller-DashedSentence,DashedSentence,1,Kimse, 1734438868224,1,5,Q-universalNEG

/null, AD-SOYAD, 19, Tirkce, 337, false,Kimse kopya cektigini séylemedi.,Any
addtional parameters were appended as additional columns

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController,12,0,test,NULL, Contr
oller-DashedSentence,DashedSentence, 2, kopya,1734438868224,1,5,Q-universalNEG

/null, AD-SOYAD, 19, Tirkce, 377, false,Kimse kopya cektigini sOylemedi.,Any
addtional parameters were appended as additional columns

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController,12, 0, test, NULL, Contr
oller-DashedSentence,DashedSentence, 3,cektigini, 1734438868224,1,5,0-

universalNEG /null, AD-SOYAD, 19, Tiirkce, 401, false,Kimse kopya cektigini
s6ylemedi.,Any addtional parameters were appended as additional columns

1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController, 12,0, test, NULL, Contr
oller-DashedSentence,DashedSentence, 4, soylemedi., 1734438868224,1,5,0-

universalNEG /null, AD-SOYAD, 19, Tirkce, 2768, false, Kimse kopya cektigini
s6ylemedi.,Any addtional parameters were appended as additional columns

Bu siitunlarin isleyisi, tek bir denemeye ait 6rnek satirlar {izerinden
acikca goriilebilmektedir. Ornegin ana test asamasinda sunulan “Kimse kopya
cektigini sOylemedi.” ciimlesi, sonu¢ dosyasinda PennElementName =
DashedSentence olarak etiketlenmis dort ayr satirla temsil edilmistir. Bu
satirlarda  Controller name alani olaym controller-Dashedsentence
tarafindan tretildigini, Label alani olayin test denemesine ait oldugunu
gostermektedir. Parameter siitunu kelimenin ciimle igindeki sirasini (1-4),
value situnu ise ekranda sunulan kelimeyi (Kimse, kopya, c¢ektigini,
soylemedi.) igermektedir. Ayni satirlarda yer alan Reading time siitunu, her
bir kelimenin ekranda kaldig1 siireyi ms cinsinden dogrudan vermektedir.

¢ Okunabilirligi artirmak amaciyla, 6rnekte okunan sozciikler ile bu sdzciiklerin kag ms iginde
okunduguna iligkin siire bilgileri koyu vurgulanmistir.

100



Oktay CINAR - Cevrim i¢i dilbilim arastirmalari i¢in PCIbex Farm: Tasarim ve uygulama

Yukarida verilen drnekte okuma siireleri sirasiyla Kimse icin 337 ms,
kopya i¢in 377 ms, ¢ektigini i¢in 401 ms ve sdylemedi. i¢in 2768 ms olarak
kaydedilmistir. Bu s6zciik okuma satirlarinin tamaminda group = 1, item =
5 Ve type = Q-universalNEG /null (Onciil: olumsuzluk tasiyan evrensel
niceleyici/ice yerlesik tiimce Oznesi: bos) degerlerinin tekrar etmesi, bu
olaylarin ayni deneysel denemeye ve kosula ait oldugunu acgikca
gostermektedir. Ayni sekilde age ve language siitunlarinda yer alan degerler,
bu okuma olaylarinin ilgili katilimciyla dogrudan iliskilendirildigini ortaya
koymaktadir.

Okuma agamasini takiben sunulan ikili karar sorusuna verilen yant,
ayni denemeye ait ayr bir satirla kaydedilmistir. Bu satirda PennElementName
= Question olarak belirtilmekte; value siitununda katilimcinin verdigi yanit
Evet (F) bi¢iminde agik¢a yer almaktadir. Bu yanit, deney yonergelerinde
belirtildigi {izere klavyedeki r tusuna karsilik gelmektedir. Ayni satirda
bulunan whether or not answer was correct siitununda deger 1 olarak
kaydedilmis olup, bu durum verilen yanitin dogru oldugunu goéstermektedir.
Bu dogruluk bilgisi, deney kodunda tanimlanan hascorrect parametresiyle
birebir uyumludur. Time taken to answer siitununda yer alan 2008 ms degeri
ise katilimcinin soruya yanit vermek i¢in harcadigi siireyi gostermektedir.
Boylece bu deneme i¢in hem s6zciik diizeyindeki okuma siireleri hem de karar
asamasina ait yanit ve yanit siiresi, ayni sonug¢ dosyasi igerisinde acik bigimde
izlenebilmektedir.

# 19. Whether or not answer was correct (NULL if N/A).
# 20. Time taken to answer..
# 21. Comments.

1734439069,8a49962f9d12346acdf3b08b19f23el5, PennController, 12,0, test, NULL, Contr
oller-Question, Question,NULL, Evet (F),1734438870233,1,5,Q0-universalNEG /null,
AD-SOYAD, 19, Tirkce,1,2008,Any addtional parameters were appended as additional
columns

# 19. Comments.
1734439069,8a49962f9d12346acdf3b08b19f23el5, PennController,12,0, test, NULL, PennC
ontroller,11, Trial ,End,1734438870234,1,5,Q-universalNEG /null, AD-
SOYAD, 19, Turkce,NULL
1734439069,8a49962£9d12346acdf3b08b19f23el5, PennController, 18,0, test, NULL, PennC
ontroller,17, Trial ,Start,1734438870237,1,11,wh-distributive /null, AD-SOYAD
19,Turkce, NULL

4.8 Veri ¢coziimleme

Bu béliimde, PennController tarafindan iiretilen sonug dosyasinin R
ya da Python gibi programlama tabanli istatistik ortamina aktarilmasi ve
aragtirma sorusuna uygun bi¢imde ¢oziimlenmesi igin izlenen ¢oziimleme
akist sunulmaktadir. Calismanin temel hedefi, deneysel kosullara (6r. 6nciil
tiiri + bos/agik 6zne adil tiirii bilgisi) gore sdzciik diizeyinde okuma siirelerinin
(ms) ve ikili karar boliimiinde yanit dogrulugu ile yanit verme siirelerinin (ms)
ozetlenmesidir.

Analiz siireci ii¢ ana adimdan olugmaktadir. ilk adimda sonug dosyas1
R ya Python’a aktarilir; PCIbex dosyalarinda # ile baslayan aciklama satirlari
veri olmadigi i¢in ice aktarma sirasinda disarida birakilmaktadir. ikinci adimda
yalnizca ana deney denemeleri secilmektedir; bunun icin 1abel degiskeni
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“test” olan satirlar filtrelenir. Ugiincii adimda ise veri iki ayr &lgiim tiiriine
ayrilmaktadir: 6z-denetimli okuma verisi ve ikili karar verisi. Oz-denetimli
okunuiveﬁsh penn_element name degeﬁ “DashedSentence” olan satirlardan
alinir; bu satirlarda her kelime igin Reading time (ms) dogrudan mevcuttur.
Karar verisi ise penn_element name degeri “Question” olan satirlardan elde
edilmektedir; burada yanit (Evet—F / Hayir—J), yanitin dogrulugu (1/0) ve yanit
verme siiresi (ms) ayr1 degiskenler olarak ele alinmaktadir.

Son asamada, deneysel kosullart temsil eden type degiskenine gore
gruplama yapilarak her kosul igin ortalama okuma siiresi ve standart sapma
(SS) hesaplannmustir. ikili karar asamasi i¢in de ayni sekilde kosul bazinda
dogruluk orani ve ortalama yanit verme siiresi iiretilmistir. Boylece, arasgtirma
sorusunun merkezinde yer alan “6nciil tiiriine gore bos/agik d6zne adili igeren
climlelerde sozciikler ortalama ka¢ ms’de okunuyor?” sorusu, kosul bazinda
oOzet istatistiklerle dogrudan yanitlanabilir hale gelmistir. Asagida bu deneyin
verilerini ¢dziimlemeye iliskin 6rnek bir R kodu bulunmaktadir’.
library (readr)
library (dplyr)

library(stringr)
library (tidyr)

df <- read_csv(
"results prod (4).csv",
comment = "#",
col names = FALSE,
locale = locale(encoding = "UTF-8"),

show col types FALSE
)
colnames (df) <- c(
"reception time", "ip md5",
"controller name", "item order", "inner element",
"label", "latin_square",
"penn element type", "penn element name",
"parameter", "value", "event time",
"group", "item", "type", "fullname", "age", "language",
"coll9"™, "col20", "sentence", "comments"
)
test <- df %>%
filter (label == "test")
spr <- test %>%
filter (penn _element name == "DashedSentence") %>%
mutate (
word pos = as.integer (parameter),

word = as.character (value),

reading time = as.numeric(coll9),
group = as.integer (group),

item = as.integer(item),

age = suppressWarnings (as.integer (age))

7 Sonuglar Python ortamma da aktarilabilmekle birlikte, bu caligmada veri ¢dziimlemesi R ortami
tizerinden anlatilmaktadir.
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ga <- test %$>%

filter (penn element name == "Question") %>%

transmute (
item order = as.integer (item order),
group = as.integer (group),
item = as.integer (item),
type = as.character (type),
age = suppressWarnings (as.integer (age)),
language = as.character (language),
answer = as.character (value),
correct = as.numeric(coll9),
answer_time = as.numeric(col20)

)

spr_clean <- spr %>%
filter(!is.na(reading time)) %>%
filter (reading time >= 100, reading_ time <= 5000)

ga_clean <- ga %>%
filter(!is.na(answer time)) %>%
filter (answer_time >= 200, answer_ time <= 10000)

spr_ summary <- spr clean %>%
group_by (type) 3%>%
summarise (
mean_rt = mean(reading_time),

sd rt = sd(reading time),
n=mn(,
.groups = "drop"

)

ga summary <- ga clean %>%

group_by (type) %>%

summarise (
acc = mean (correct, na.rm = TRUE),
mean_answer time = mean (answer time),
sd answer time = sd(answer time),
n =n(),
.groups = "drop"

spr_summary
ga_summary

Bu kod R programinda calistirildiginda ortalama okuma stireleri
asagidaki gibi bir sonug iiretmektedir:

Tablo 1. Sozciik diizeyi ortalama okuma siireleri

Ortalama
type? okuma SS
siiresi (ms)
DP/null 792.43 1315.22
DP/overt 1013.17 2448.52

8 Bu kistmda onciil tiirii ve adil tiirleri verilmektedir, Ornegin DP/null etiketinde DP, ana tiimcedeki
onciiliin  (6znenin) tirlinii; null ise ige yerlesik tiimcede Oznenin bos olarak gerceklestigini
gostermektedir.
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Ortalama
type® okuma SS

siiresi (ms)
Q-distributive /null 615.13 560.63
Q-distributive /overt 757.29 1376.08
Q-distributiveNEG /null  809.92 1386.99
Q-distributiveNEG /overt 838.85 1537.44
Q-universal /null 694.69 708.47
Q-universal /overt 807.43 1206.74
Q-universalNEG /null 980.29 1479.19
Q-universalNEG /overt  801.77 1271.14
wh /null 985.55 1490.49
wh /overt 858.47 1460.43
wh-distributive /null 888.08 1904.94
wh-distributive /overt 924.65 1576.15

R’dan elde edilen ikili karar sorularinin dogruluk oranlar1 ve ortalama
yanut siireleri ise asagidaki tabloda sunulmaktadir:

Tablo 2. Dogruluk ve yanit siireleri

< Ortalama
type Dogrull;k yamt siiresi SS
(oran) (ms)

DP/null 0.9211 1322.95 868.78

DP/overt 0.3421  2376.45 3579.29
Q-distributive /null 0.8421 2307.08 2650.14
Q-distributive /overt 0.7368 2953.84 4265.46
Q-distributiveNEG /null  0.7895  2236.47 2640.54
Q-distributiveNEG /overt 0.6579 1921.79 1913.04
Q-universal /null 0.7895  2000.71 2197.96
Q-universal /overt 0.6842  2265.45 2795.61
Q-universaNEG /null ~ 0.7632  3515.71 5687.32
Q-universalNEG /overt  0.7368 3168.97 4963.12
wh /null 0.5789  2136.79 2010.94
wh /overt 0.7632  2392.16 2840.21
wh-distributive /null 0.6053  2670.58 3241.79
wh-distributive /overt 0.7105 2462.13 1936.01

Bu noktada vurgulanmasi gereken Onemli bir husus, ¢aligmada
kullanilan okuma siirelerinin (ms) ve yanit siirelerinin (ms) 6l¢giim olarak zaten
PennController tarafindan sonug¢ dosyasina kaydedildigidir. Dolayisiyla R

? 1=dogru, O=ise yanls olarak alinmustir.
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ortaminda yapilan iglem, yeni bir tepki siiresi iretmek degil, sonu¢ dosyasinda
mevcut olan bu siireleri deneysel kosullara gore filtreleyerek basit ve sade
bicimde O6zetlemek (6r. kosul bazinda ortalama, standart sapma) seklinde
gergeklesmistir. Bu baglamda, R programi burada temel olarak veriyi
diizenleme ve tanimlayici istatistikleri raporlama islevi gormektedir.

Elde edilen kosul bazli ortalama okuma siireleri ve karar verileri,
¢Oziimleme siirecinin ilk ve betimleyici agamasint olusturmaktadir. Bu 6zet
¢iktilar alindiktan sonra, deneysel kosullar arasindaki farklarin ¢ikarimsal
olarak degerlendirilmesi amaciyla ileri diizey istatistiksel analizlere
gegilecektir. Aragtirma sorusunun yapisina bagli olarak, iki kosulun
karsilagtirilmast  gereken durumlarda t-testi gibi parametrik testler
uygulanabilir; ancak 6z-denetimli okuma verilerinin katilimci ve madde
diizeyinde tekrarli Ol¢limler icermesi nedeniyle, katilimci ve madde
degiskenlerini ayn1 anda modelleyebilen dogrusal karma etkili modeller (linear
mixed-effects models) ¢cogu durumda daha uygun bir ¢6ziimleme yaklasimi
sunmaktadir. Bu nedenle ¢alismanin sonraki agamalarinda, okuma siireleri ve
karar verileri lizerinde uygun varsayimlar gozetilerek hem temel
karsilastirmalarin hem de karma etkili model temelli ¢bziimlemelerin
yiiriitiilmesi planlanabilir.

6. Sonuc ve Degerlendirme

Bu c¢alismada, PClIbex platformu ve PennController eklentisinin
deneysel dilbilim arastirmalarinda sundugu olanaklar, yiiriitiilebilecek
uygulamalar ve 6rnek bir 6z-denetimli okuma testi tasarimi hem kuramsal hem
de uygulamali diizeyde tartisilmigtir. Son yillarda psikodilbilimsel yontemlerin
yayginlagsmasi ve ¢evrim i¢i veri toplama pratiklerinin arastirmalar igin son
derece yaygin olmas1 tarayici tabanli deney altyapilarini yalnizea bir segenek
olmaktan ¢ikarip giderek daha merkezi bir konuma tasimistir. Bu baglamda
PClbex erisilebilir bir ortamda, deney akisini bastan sona yonetebilmesi
bakimindan arastirmacilar i¢in pratik bir ¢éziim sunmaktadir.

Ozellikle PennController’in JavaScript tabanli, ancak arastirmacinin
hizlica uygulamaya gegebilmesine olanak saglayan gorece sade s6z dizimi,
psikodilbilimsel paradigmalarin web ortamina aktarilmasinda onemli bir
avantajdir. Ornek uygulamada da goriildiigii iizere, okuma siiresi gibi zamana
duyarli Ol¢iimler ile karar yanitlar1 ayni denemede birlestirilebilmekte;
deneysel kosullara iliskin etiketler (group, item, type) ile katilimer bilgileri
(age, language vb.) .10g() komutlar1 araciliftyla her olay satirina sistematik
bigimde iligkilendirilebilmektedir.

Bununla birlikte, ¢evrim i¢i deneylerin dogasi geregi bazi
yontembilimsel sinirliliklar kaginilmazdir ve sonuglarin yorumlanmasinda bu
sinirliliklarin agikg¢a dikkate alinmasi gerekir. Katilimcilarin ekran boyutu,
klavye diizeni, tarayici performansi, dikkat diizeyi ve ortam giiriiltiisii gibi
aragtirmacinin dogrudan kontrol edemedigi degiskenler, dzellikle tepki siiresi
olgtimlerinde giicliikler yaratabilir. Bu nedenle PClbex iizerinden yiiriitiilen
zamana duyarli c¢aligmalarda, veri toplama oOncesinde minimum teknik
gereksinimlerin (0r. yalnizca bilgisayar, belirli tarayicilar, tam ekran tercihleri)
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yonergelerde net bicimde belirtilmesi; veri sonrasi asamada ise diglama ve
temizleme adimlarmin (asir1 kisa/uzun siireler, eksik yanitlar) raporlanmasi
onemlidir. Diger bir deyisle, PCIbex g¢evrim igi ¢alismay1 kolaylastirirken,
aragtirmacinin 6l¢tim kalitesini korumak i¢in tasarim ve ¢ozlimleme diizeyinde
daha sistemli 6nlemler almasini da gerektirebilir.

Sonug olarak bu ¢aligma PClbex’in, deney tasarimi ve veri yonetimi
acisindan arastirmaciya sagladigi pratik avantajlart 6rnek bir 6z-denetimli
okuma senaryosu iizerinden goriiniir kilmig; aynm1 zamanda ¢evrim i¢i veri
toplamanin tasidigr sinirliliklar: da ortaya koymustur. Bu ¢ergevede PClbex,
hem psikodilbilimsel arastirmalarin 6lgegini bilylitme hem de farkl katilimer
profillerine erigimi artirma potansiyeli tagimaktadir.

Tesekkiir

Bu c¢alismada kullanilan deney kodlarmin hazirlanmasi ve uygulanmasindaki
katkilarindan dolay1 istanbul Medeniyet Universitesi Dilbilimi Lisans 6grencisi Deniz
Engin’e tesekkiir ederiz.
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ABSTRACT

Scribes using the Arabic alphabet for writing Arabic, Persian or early varieties of Turkic
used non-obligatory ‘distinctive’ diacritics beside the standard diacritics of the writing
systems of their languages. After quoting Onur (2024) on the presence of such diacritics
in Arabic, Persian, Khaqani Turkic and Early Middle Turkic, the author documents
their appearance in 13™-14" century epitaphs in Arabic and Atil Turkic, a language
closely related to Chuvash, spoken in the Volga-Kama area of Russia, and in 11"-12
century legal documents in Uyghur script discovered in Yarkand, East Turkestan. The
distinctive diacritics consist either of dots or of small Arabic letters placed either below
or above the line of writing.

Keywords: The Arabic writing system, Atil Turkic, Early middle Turkic texts, Yarkand
documents

oz

Arap alfabesini Arapca, Farsc¢a ya da Tiirkcenin erken donem degiskelerini yazmak i¢in
kullanan katipler, dillerin yaz1 sistemlerinde yer alan 6l¢iinlii diyakritik isaretlerin yani
sira, zorunlu olmayan “ayirt edici” diyakritik isaretler de kullanmiglardir. Yazar, Onur
(2024)’te Arapca, Farsga, Hakani Tiirkcesi ve Erken Orta Tiirk¢ede bu tiir diyakri-
tiklerin varligia yapilan atiftan sonra, séz konusu isaretlerin 13.—14. yiizyillara ait
Arapca ve Rusya’nimn Idil-Kama bolgesinde konusulmus ve Cuvasca ile yakindan ilis-
kili bir dil olan Atil Tiirkgesi mezar kitabelerinde ve Dogu Tiirkistan’da, Yarkent’te
bulunmus 11.—12. yiizyila ait Uygur yazili hukuk belgelerinde de gériildiigiinii belgele-
mektedir. Ayirt edici diyakritik isaretler, ya noktalardan ya da yazi satirinin altina ya da
istiine yerlestirilen kii¢iik Arap harflerinden olugmaktadir.

Anahtar Sozciikler: Arap yaz1 sistemi, Atil Tiirkgesi, Erken Orta Tiirk¢e kaynaklar,
Yarkent belgeleri
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1. Introduction

The Arabic alphabet consists of 28 letters, representing conso-
nants. Some of these letters differ from each other in that their simple
(rasm) forms get a dot or two dots placed above of below them, or three
dots placed above them: Thus, b differs from ¢, from » and from 6 just by
having a dot under it while ¢ has two dots above it, n (in the beginning and
middle of a word) one dot above it and # has three dots above it. y, J, d, z
and z differ from ¢ (‘ayn), d, s, r and t respectively just by having a single
dot above them. j [d3] differs from % and from x just by having a single dot
under it while x has one dot above it. § differs from s just by having three
dots above it.! This consonant pointing, called ijam, is obligatory; how-
ever, some early Qur’an manuscripts still only have the rasm forms of the
letters without the ijam pointing.

The standard Arabic writing system also has a system of non-
obligatory diacritic signs, called faskil; these include the vowel marks
called harakat, the sukin to show that no vowel is to be pronounced, the
Sadda above consonants which are to be pronounced doubly, the tanwin,
nunation, for the marking of indefinites and for adverb formation, the
madda and the wasla above the letter alif (the first to indicate a long /a:/,
the second to mark positions where the hamza — the glottal stop — is
deleted).

This paper is about a different set of non-obligatory diacritics
hardly mentioned in descriptions of the writing system: the distinctive
signs, called ‘Differenten’ in German, which were in use till the 14
century. The job of the distinctive signs was to make sure that rasm letters
differing by ijam pointing were read and understood correctly, whether
the ijam dots were actually present or were lacking: The central idea would
have been that the ijam markings could have been effaced on the stone or
in the manuscript, leading to a wrong reading. The distinctive diacritics
consist of single dots under the letters to be read as ¢, d, s, r or ¢, and mostly
of three dots under the letter to be read as s; there are some other distinctive
signs as well, to which we will come when discussing the Turkic Yarkand
manuscripts.

2. The Arabic Evidence

The oldest instance mentioned by Grohmann (1971: 42) for such
signs consists of a dot placed under the letter ¢, which would be read as z
if there was a dot above it, in 1. 2 of an epitaph from the year 883. In an
1163/64 epitaph from Basra, d is marked with a dot under it; if the letter
had a dot above it, it would be read as J. In a Basra epitaph from the year
1159 mentioned by Grohmann, the s is distinguished from § with a single
dot above it, but in widespread use elsewhere, s is made to differ from §

!'I am referring to the standard system used for Classical Arabic. I will not be going into phonetic or
graphemic detail here, as the facts are well-known. Nor is knowledge of the terms of the next paragraph,
part of Arabic grammar, necessary for understanding the present paper.

110



Marcel ERDAL - Distinctive diacritics in the Atil-Turkic epitaphs and in the Yarkand documents

with three dots under it, whereas § has three dots above it: Grohmann thus
mentions a 1226 inscription in Syria in the word U (Sams, ‘the sun’), and
in the word s« (bismi ‘in the name of ...”) in the basmala on the
sarcophagus of a certain As‘ad ibn °Ali baq in Gazna (Afghanistan, late
11" century) where the s is spelled as us, although the context would have
made the reading clear enough. These examples also show the geographical
spread of the phenomenon in Arabic. Onur (2024: 850), footn. 47 mentions
an Arabic manuscript with this feature, from the year 1356.

The early 12 century Arabic legal manuscripts edited by Gronke
(1986) also show distinctive diacritics. She discusses the phenomenon on
p. 458 with the phrase ahad hudiidihi ‘one of its borders’ with dots under
its first and second dals to show that they are not dals. No dot appears
under the third dal; it very often happens in all our sources that — without
explanation — some of the relevant letters are marked with distinctive
diacritics while others are not. The term wasiyy ‘guardian’ has a dot under
its sad to mark it as sad. The names Yiasuf and Ilyas and the title sultan are,
e.g., spelled with three dots under their sin, as is the Turkic title siibasi:
The documents were commissioned by the same group of Turkic persons
who were responsible for the ones edited by Erdal (1984). Gronke also
mentions distinctive diacritics in the 13®-14" century documents from
Ardabil (Persian Azerbaijan) which she edited, and in Arabic papyri dis-
cussed in another work by Grohmann.

3. Evidence in Other Languages

The Arabic script was used also for writing Persian and Turkic
varieties and, as documented by Onur (2024: 849-852), the distinctive
diacritics were put to use in texts written in those languages as well. For
Persian, Onur mentions a pharmacological tractate from 1055/56, whose
distinctive signs are already discussed by Orsatti (2019: 53). Further, an
Andarz-name (a text with advice and injunctions for proper behaviour)
from 1090, a 12%/13"™ century manuscript from Bukhara, and a document
from Bamiyan (Afghanistan) from the year 1211; full bibliographical de-
tails for all of these are given in the publication.

4. Distinctive Diacritics in Turkic

Onur discovered distinctive diacritics also in four Turkic man-
uscripts, examples of which are presented in facsimiles. The topic was
brought up by the author in connection with the dating of the Tahran man-
uscript of the Khwarazm-Turkic Qisasu ’1-Anbiya, completed by Rabgtiz1
in 1311: With a number of orthographical, grammatical and lexical argu-
ments, he convincingly shows this manuscript to be much closer to the
original than the British Museum manuscript, probably written down in the
15" century but hitherto thought to be the oldest and best source. One of
the arguments which Onur gives for his early dating of the Tahran manu-
script is based on the recourse to the diacritics discussed in the present
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paper.? Another source with distinctive diacritics which Onur gives is the
Ferghana copy of the Kutadgu Bilig, clearly the earliest of three manu-
scripts of this KhakanT text: This copy is taken to have been written down
in the first half of the 14™ century. A third manuscript with this ortho-
graphic feature is the Middle Turkic-Persian interlinear translation of the
Qur’an, kept in the Abu Rayhan Biruni Institute of Oriental Studies of the
Academy of Sciences of Uzbekistan with the archive number 2008; the
editor of this text dated it to the 13" century. Fourthly, Onur found such
diacritics in the first few pages of the 1365 manuscript of the Nahju ’I-
Faradis, another Khwarazm-Turkic text.

5. The Atil-Turkic Texts

We will here discuss two other Turkic corpuses showing distinc-
tive diacritics; one is the corpus of Atil-Turkic epitaphs dealt with in Erdal
1993, the other corpus the Muslim manuscripts discovered in Yarkand in
East Turkestan and published in Erdal (1984). The Atil-Turkic epitaphs,
mostly discovered in present-day Tatarstan, were hitherto called ‘Volga
Bulgarian’, but the name proposed here is more appropriate: The Kama-
Volga river system is in Greek, Arabic, Persian and Chaghatay sources
called Atil.> The name Bulgarian/Bolgarian is confusing for readers, as
modern Bulgarian is a Slavic language spoken in Bulgaria. Atil Turkic is
an important branch of the Turkic languages, which is abundantly repre-
sented in Hungarian loans and, prehistorically, had an important connec-
tion to Mongolic. In their editions of the Atil-Turkic epitaphs, Rona-Tas &
Fodor (1973), Khakimzyanov (1978), Khakimzyanov (1987) and Tekin
(1988) mark distinctive diacritics both in their transliterations and their
transcriptions, and Rona-Tas and Fodor mention them in their notes as
well.* This was clearly a general practice, in view of the fact that a number
of the marks must, with time, have become unclear on the stone and could
not be seen by the scholars.

The epitaphs are bilingual: Beside the Atil-Turkic texts formulated
by the relatives of the deceased or by local professionals employed by

2 Edited in Celebi Cam (2025: 203-663). Note that the Tahran ms. also has numerous errors.

3 Concerning Greek sources, see the entry A} in Moravesik 1983. Ahmad Ibn Fadlan, who participated
in the Abbasid expedition to the Atil Turks in 921-922, calls the large river flowing through the territories
of the Bulgarian and Khazar Turks Atil, with madda above the onset alif in all instances, in his travelogue
edited by Togan (1939). According to Togan, the name is spelled like this also by al-BirGini in the 11%/12
century and by al-Qazwini in the 13"/14" century. In his Shejere-yi Terakime written in 1659/60,
Abulgazi Bahadir Khan also mentions the A#/ suy1, the Atil river: According to the note in Olmez (2020):
266, the name appears with (non-obligatory) madda over the alif in 5 among the 7 instances in the T
manuscript.

4 In each of these publications, only parts of the corpus were edited; Tekin (1988), e.g., only has 90
among the 139 epitaphs discussed in Erdal (1993). I have not tried to decipher the facsimiles published
in these and in earlier editions (referred to in the mentioned editions), as many of them are not clear and
some appear to have been redrawn; some of the distinctive diacritics may have been missed by the
editors, but there is no need for the present paper to be exhaustive. There is no reason to think that the
editors added distinctive diacritics which are not there, as these marks were not topics of scientific
discussions (e.g. whether the language is closer to Chuvash or to Tatar).
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them, there are purely Arabic sentences traditionally found in Muslim
epitaphs, showing a limited variation. The language used by the community
which left us their epitaphs also had Arabic and Persian loans, partly
subject to Atil-Turkic sound laws. The distinctive diacritics found in our
epitaphs appear to concern only graphemes, whether the words in which
we find them were part of the international Arabic epitaph corpus not
necessarily meant to be understood, or of the Atil-Turkic corpus (including
its loans).

In the Arabic sentences we find three dots under sin to show that
it is not $in e.g. with the noun ndas ‘people’ or the verb sayamiitu ‘they will
die’; single dots under dal/ to show that it is not dal e.g. with the verb
dahiluhu ‘they will enter it’, under ra to show that it is not zay e.g. with
the adjective kabir ‘great’, under ‘ayn to show that it is not yayn e.g. with
al-“aliyy ‘the superior’.

The Turkic text obviously includes many proper names, e.g.
Isma“il with dots under the sin and the ‘ayn, Sara with dots under the sin
and the ra or Xar(y)mas with a dot under the ra. There are Arabic loans,
e.g. the dative / accusative forms a@xirete ‘to the thereafter’ with a dot under
the ra and mesjidsemne ‘mosques’ with a dot under dal and three dots under
sin. The names of the months are Arabic as well, e.g. safar with a dot under
the sad or rabi‘ul axir’ with a dot under the ‘ayn and a second one under
the second ra. The numbers are well represented: Note, e.g., the spellings
of toxur ‘nine’ with dots under the ta@ and ra, or sekir ‘eight’ with three
dots under the sin and one under the ra. Even better represented are the
ordinal numbers, e.g. altisi ‘sixth’ with a dot under the ta and birim with a
dot under the ra. hir ‘daughter’ is often spelled with a dot under the @ and
erle-sa‘at ‘early hour’ has dots under the ra, sin and ‘ayn. Finally there are
infinite verb forms, among them batuwi ‘that (s)he went’, wafat(i) baltuwi
‘that (s)he died’, both with dots under their fas, and tanruwi ‘that he did’;
the modal form baltur ‘let it be!” has distinctive dots under its t@ and its
ra.

Differentiae are noted in 49 of the Atil-Turkic epitaphs, dated
between 1291 and 1358.

6. The Yarkand Documents®

The Turkic Yarkand documents, linked to the Arabic ones of
Gronke (1986) both by content and by persons involved, were edited in
Erdal (1984); Salur (2024) is an actualized Turkish translation of this
paper, supervised by the present author. The graphemic system of these
texts is Uyghur: no letters are taken over from the Arabic script, as Sinasi
Tekin, a previous editor, thought. Uyghur /n/, /°/ and /1/ look alike, but the
first often has one dot above it (as in Uyghur script and not just in Arabic),

3 Spelled like this.
6 Clark (2010: 93-104) already discusses the features of the script described here, connecting them with
Kasgari’s statements about the writing systems.
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the third two dots; I will not be mentioning these normal features of the
Uyghur writing system. However, various Arabic signs are used dia-
critically to distinguish cases in which the same Uyghur letter, or two or
more Uyghur letters looking identical in certain positions, represent more
than one phoneme or allophone. /z/ is often distinguished from final /n/ by
two dots placed under it, while in the word TeZik in 1,32 there are three dots
under an R (with the regular two dots above it): This must be reminiscent
of the Persian spelling of the specifically Persian sound Z with three dots
over R.

In the Arabic tradition, three dots under the letter S show that it is
not to be read as /§/. This is opposite to Uyghur practice, where /§/ is
occasionally marked against /s/ with two dots underneath.” Our texts also
often mark the /s/ with dots, and not the /§/: ganmasa ‘if he is not satisfied’
in 1,17, the proper name Arslan in 11,b3, the proper name Narsi in 111,1 and
Ishaq jal(l)ab-qa ‘to Mr. Ishaq’ as well as kesek ‘piece’ of I1,3c3 have three
dots each under their S's. In IV,2, the title to be read as siibast has a single
dot under its fifth letter. igsiz ‘healthy’ in IV,3 has three dots under its S
but there is a single dot under the S of the proper name Sokmen in 1V 4.
The S's of kesek, of sat(t)im ‘1 sold’ in IV,5 and IV,6 and of a verb derived
from a Persian loan, usparladim in 1V,8, have double dots underneath.
Ishag in 1V,5 has a single light dot under its S. Sulman in V,al and silihdar
‘man-at-arms’ in V,a5 both have three dots under their S. The title teksin
in V,b7 is written with two or three dots under S. In V,b8 sarig 'blond', two
dots are visible under the S. inisi ‘his younger brother’ in V,b9 has three
dots under the S, while the same word in IV,3 has two joined dots above
its S. The last instance being an exception, all /s/-dots — mostly but not
always three — are under the letter.

7. Diacritic Letters

A single Uyghur letter, Q, stands for [q], [y], /°/, and /h/. [q] can
be marked by a superscribed single dot, in Ishaq in 11,3¢3, in tanuglar
‘witnesses’ in IV,1 and in gilsar ‘if he does’ in IV,10. All other distinctive
markings come from Arabic letters: yayn or ‘ayn for [y] and /°/, a small ha
for /h/ and /x/ and small hda for /h/. In 1,15, an Arabic yayn is visible under
the Q of oylumiz ‘our son’, in 1,23 small yayns under the Q of sicgan
‘mouse’ and under the ‘ayn of rabi‘al ahir (spelled like this, and with Q as
fifth letter). halldj ‘cotton carder’ in 1,30 has a Aa-like sign under its first
letter; in V,b5, the diacritic /a is written over its first letter. The instances
of haddi ‘its border’ in Il,c1, ¢5 and c¢7 have small Aas under their first
letter, but haddi in IV,6 has something like an Arabic ha above it. In Ishaq
of I1,3¢3 a small Arabic ha appears under the third letter. The Persian loan
baha ‘price’ in I,c6 and twice in IV,7 has the Arabic letter ha above it.

71t is also contrary to what we find in p. 6 of the Divan Lugati t-Turk: In a list of the “Turkic” alphabet
which Mahmiid offers with Arabic correspondences, the Uyghur letter corresponding to Arabic §in has
two dots under it, while the one corresponding to sin has nothing.
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tagagu ‘chicken’ in II,bl has an ‘ayn below its second Q. The names to be
read as ‘Ufman in V,b2 and “4li in V,b4 have little ‘ayns under their first
letters.

The early practice for writing Arabic texts is not limited to dots
either: The hamza also, after all, comes from a small ‘ayn. Grohman (1971:
43-46) mentions other signs, mostly simplified letters, which were placed
under or over the rasm letters to ease their identification. Gronke (1986:
458), e.g., mentions a letter f@ added above the fa of the text.

8. Conclusion

What is unique in the Turkic Yarkand documents is that the dis-
tinctive diacritics appear in texts which are not only in a different language
from Arabic, but also are imposed on a different writing system — albeit
used in situations where the Arabic language had a prominent position. The
paper gives evidence for a widespread graphic practice in early Muslim
epigraphic and manuscript texts for markings beyond the standard system,
originally intended to prevent misreadings, but often also used when mis-
readings were unlikely.
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ABSTRACT

In Turkish, verbal reflexives are formed with two different suffixes, -// and -In, as
observed in the literature. It has been argued that of these verbs, those derived with the
suffix -// express only figure reflexivity; while reflexives derived with the suffix -/n
express ground reflexivity (Key, 2021, 2025). We observe that the -/n suffix appears in
two additional contexts: (i) in building figure reflexivity and (ii) in some unergative
verbs that do not express any reflexivity. Based on these observations, we propose that
the -/n suffix is essentially a realization of a verbal head that does not introduce
arguments. These non-argument-introducing verbal heads emerge within the context of
a head, which we call Ref and propose to be subject to contextual allosemy.

Keywords: Verbal reflexivity, Voice, Turkish



Zeynep ERDEMIR, Umit ATLAMAZ & Omer DEMIROK - Revisiting verbal reflexivity: On the morphosyntax and
argument structure of IN derived verbs in Turkish.

oz

Tiirkge’de doniislii fiilerin -1/ ve -In olmak {izere iki farkl: ek ile tiiretildigi alanyazinda
gozlemlenmistir. Bu fiillerden -/ ekiye tiiretilenlerin yalnizca figiir doniisliiliigii ifade
ettigi, -In ekiyle tiiretilen doniisliilerin ise zemin doniigliiliigi ifade ettigi savunulmustur
(Key, 2021, 2025). Biz bu ¢alismada -/n ekinin iki ayr1 durumda daha goriildiigiini
gosteriyoruz: (1) figlir doniisliiliigliniin iiretiminde ve (i1) doniisliiliik ifade etmeyen baz1
Ozneli gegissiz eylemlerde. Bu gozlemlerimize dayanarak, -/n ekinin 6ziinde, argiiman
getirmeyen fiil baslarin sesletimi oldugunu ileri siiriiyoruz. Bu argiiman getirmeyen fiil
baslarmin, Ref adin1 verdigimiz ve baglamdan anlam kosullanmasina tabi olan bagin
bulundugu yapilarda ortaya ¢iktigini savunuyoruz.

Anahtar Sozciikler: Doniislii eylemler, Eylem catisi, Tiirkce

Introduction

This paper examines the verbal reflexive structures in Turkish. There
are two primary ways to express reflexive meaning in Turkish. The first one is
pronominal reflexives, which involve the Turkish self-anaphor kendi as
exemplified in (l1a)-(2a). The second is verbal reflexives, which derive the
relevant argument structure within the verbal domain. Verbal reflexives in
Turkish feature the suffixes -In or -1,

Although the pronominal and verbal reflexives are often thought to
be truth-conditionally equivalent and can indeed be used interchangeably,
they have been shown to have different syntactic structures and semantic
interpretations (e.g. Akkus & Paparounas, 2024). The present study sets aside
pronominal reflexives and focuses on the syntactic and semantic properties of
verbal reflexives in Turkish, as illustrated in (1b) and (2b).

(1) a. Aycakendin-i ¢ok Ov-dii.
Ayca self-ACC much praise-PST.3SG
‘Ayca praised herself too much.’

b. Ayca ¢ok  Ov-iin-dil.
Ayga much praise-In-PST.3SG
‘Ayca praised (herself) too much.’

(2) a. Alikendin-i yol-dan ¢ekti.
Ali self~ACC road-ABL pull.back-PST.3SG
‘Ali pulled himself back from the road.’

b. Aliyol-dan  ¢ek-il-di.
Ali road-ABL pull.back-II-PST.3SG
‘Ali pulled himself back from the road.’

! In this paper, we work within the framework of Distributed Morphology, where affixes are the surface
realizations of abstract morphemes, which are syntactic terminals. Throughout, we use -// and -In to
represent the suffixes and IL and IN to represent the abstract morphemes.
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Previous studies on Turkish verbal reflexives observed the
intransitive nature of reflexive verbs (Akkus & Paparounas, 2024) and even
argued that reflexive verbs can be distinguished by the suffix that marks them,
with -In and -1/ reflexives corresponding to different argument structures (Key,
2021).

The -1I suffix, which appears in (2b), has been characterized as the
realization of the non-active Voice morpheme IL because it is able to derive
reflexive verbs within the verbal domain alongside passive, impersonal, and
anti-causative verbs (Taneri, 1993; Goksel, 1993; Nakipoglu, 1998; Zeyrek,
2006; Gilindogdu, 2017; Key, 2021, 2025). This type of distribution is
commonly described as a syncretism, referred to as u-syncretism (Embick,
2004), which arises from similar structural properties of the non-active Voice
head. This account, also supported by cross-linguistic observations (Spathas et
al., 2015; Alexiadou & Schéfer, 2013), offers an explanation for the
ambiguities observed among reflexive-passive (3), passive-anticausative (4),
and even reflexive-anticausative (5) constructions marked by the morpheme in
question.

(3) Sporcu yarigma-dan cek-il-di.
Athlete competition-ABL pull-II-PST.3SG
Reflexive: ‘The athlete withdrew(oneself) from the competition.’
Passive: ‘The athlete was withdrawn from the competition.’

(4) Kap1 ac-1l-d1.
Door open-II-PST.3SG
Passive: ‘The door was opened (by someone).’
Anti-causative: ‘The door opened (by itself).’
(From Goksel, 1993)

(5) Adam  koyunlar-a tak-1l-di.
Man sheep-DAT attach-II-PST.3SG
Reflexive: ‘The man attached himself after a flock of sheep.’
Anti-causative: ‘The man stumbled over a flock of sheep.’

(6) Deniz hizlica giy-in-di.
Deniz quickly wear-In-PST.3SG
Reflexive: ‘Deniz dressed herself up quickly.’

Although, the analyses in accord with the u-syncretism account
considers the suffix -/n an allomorph of the non-active Voice morpheme IL, it
has also been observed that verbs marked with the suffix -/n show no
ambiguity, as illustrated in (6), which only has the reflexive interpretation.
Thus, most studies consider it as the realization of an independent morpheme
responsible for deriving reflexive verbs (Lewis, 2000; Goksel, 1993; Kornfilt,
2013). Lastly, the most recent studies have proposed that the morpheme IN
functions as an Applicative-head deriving a specific type of reflexivity called
ground-reflexivity (Key, 2021, 2025).
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The main objective of this study is to present a new set of data that
previous proposals for IN derived reflexive verbs fail to capture and show that
these data constitute counterevidence to the aforementioned analyses. We then
propose an analysis for IN derived verbs that aims to account for the complete
set of data in an exhaustive and consistent manner. It is worth noting, though,
that IL derived reflexives will remain outside the scope of this work.

More concretely, we make two proposals regarding verbal reflexives,
particularly the derivation of IN derived verbs in Turkish. First, contrary to the
previous proposals which associated the meaning of reflexivity with a certain
morpheme, we argue that reflexivity in verbal structure is derived through a
separate reflexivizing head, which we will call Ref-head in this study. Second,
the suffix -/n is in fact the realization of these verbal heads, introducing theta
roles within the verbal domain. We argue that while theta-role introducing
verbal heads in Turkish are generally null, they are realized by the suffix -In
when they do not project a specifier, i.e., when they do not introduce any
argument in the structure.

This paper is structured as follows: Section 2 introduces how Turkish
verbal reflexives are analyzed in the literature. Section 3 presents our
observations regarding the IN derived reflexive verbs and discusses their
argument structure, guiding us towards an analysis. Section 4 fleshes out the
analysis while Section 5 discusses further data, along with the predictions that
the proposed analysis makes. Section 6 is the conclusion.

2. Previous Approaches to Turkish Verbal Reflexives
2.1 Argument structure to Turkish verbal reflexives

It is possible to express reflexivity through various methods, such as
accidental coreference (7), pronominal reflexive structures (8) and verbal
reflexives (9). While the first two methods observably constitute a transitive
structure, verbal reflexives in Turkish have been shown to be syntactically
intransitive and semantically monadic (Akkus & Paparounas, 2024).

(7) Aristoteles Biiyiik iskender-in ~ hoca-sin-1 ¢ok
Aristotle  Great Alexander-GEN tutor-POSS.3SG-ACC much
ov-dil.

praise-PST.3SG
‘Aristotle praised Alexander the Great’s tutor a lot.”

Aristotle = Alexander the Great’s tutor

(8) Auristoteles kendin-i ¢ok  Ov-dii.
Aristotle  self~ACC much praise-PST.3SG
‘Aristotle praised himself a lot.’ Aristotle = himself

(9) Aristoteles gok  Ov-iin-dii.
Aristotle much praise-REFL-PST.3.SG
‘Aristotle praised himself a lot.’ Aristotle = AGENT = THEME
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This observation is significant because it tells us both types of
analysis are possible for verbal reflexive structures. Although these verbs are
intuitively perceived as intransitive, crosslinguistic research on verbal
reflexive verbs has shown that they can also be analyzed as syntactically
transitive and semantically dyadic. In this approach, the derivation usually
involves DP-movement and binding between the DP and a reflexive pronoun
(Heim & Kratzer, 1998).

Akkus and Paparounas (2024) demonstrate the intransitive nature of
Turkish verbal reflexives through several diagnostics, including proxy
readings, ellipsis ambiguities, focus-bound readings, de dicto interpretations,
and indirect causative structures. Their analysis of intransitive verbs puts
forward no binding relation and treats the internal argument as the sole
argument of the verb. For transitive reflexives, the DP argument and the
reflexive pronoun are distinct entities, and it is possible to manipulate one of
the arguments, leaving the other one unaffected.

For reasons of space, we will illustrate the differences between overt
anaphors and verbal reflexives, drawing from the examples discussed in Akkus
and Paparounas (2024). Consider the sentences (10a) and (10b) in the given
context. In (10a) the embedded clause has a pronominal reflexivity while (10b)
features a reflexive verb, lacking an overt pronominal object. The observation
is that while (10b) is not judged as true in the given context, (10a) is judged
true. This shows that reflexive verbs only permit de se construal while
pronominal reflexives allow de re readings as well.

(10) Context: Ali, the leader of a religious cult, must once a year
ceremonially wash the oldest member of the community. He hasn’t
realized that, as of this year, he himself is the oldest member. On the
day, he announces: ‘I must now wash the oldest member of the
community!’.

a. Alikendini yika-mak isti-yor.
Ali self. ACC wash-INF want-PROG
‘Ali wants to wash himself.’

b. Aliyika-n-mak isti-yor.
Ali wash-REF-INF want-PROG
‘Ali wants to wash himself.’

(From Akkus & Paparounas, 2024)

In the analysis proposed in Akkus and Paparounas (2024), reflexive
verbs are assumed to be unaccusative in their base, underived form, which
means that they have only an internal argument as their sole argument. They
propose a reflexive variant of the Voice head which they call VoicererL. This
head does not introduce an external argument to the structure, but it does assign
an AGENT role. The sole DP of the reflexive verb is interpreted in its base
position as the internal argument, which naturally carries the THEME role.
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This assumption accounts for the unaccusative-like behavior and intransitivity
of Turkish verbal reflexives.

Reflexive meaning arises through the movement of the internal
argument to the external argument position. In this way, the single argument
of the verb comes to bear both the THEME and the AGENT roles. This
movement analysis, although it remains unclear how to interpret the resulting
logical form as desired, intends to capture two main points:

(1) how reflexive meaning is derived compositionally, and
(i1) how the Turkish verbal reflexives display both unaccusative and
unergative behavior under different syntactic diagnostics.

The details of the proposal can be observed more clearly in the
syntactic tree illustrated in (11).

(11)
VoiceP
/\
DP Voice’
' L Voiceren vP
\‘\'“-1;‘_9.12/\‘,’

/\
v \V/ROOT

(From Akkus & Paparounas 2024)

It is also important to note that Akkus and Paparounas (2024) do not
distinguish between IL and IN derived reflexives in terms of the argument
structures they are licensed in, applying all their tests uniformly to both types
of verbs. The present study, however, will focus on the distinction between IL
and IN morphemes, focusing on IN derived verbs.

2.2 Reflexive morphology

The reflexive morphemes IL and IN in Turkish have either been
analyzed as uniformly with the passive and anti-causative morphemes under
the u-syncretism account (Embick, 2004) or they have been taken to be distinct
morphemes. Key (2021) was the first to argue that Turkish uses these
morphemes to build distinct types of reflexivity. He observed that the two
suffixes are in fact not entirely in complementary distribution (with respect to
the phonological contexts they appear in), as they reveal their underlying forms
in post-voiceless context (Table 1). Rather, it appears that there are indeed two
distinct suffixes -// and -In, whose phonological contrast is neutralized along
with {-1}-final and V-final stems.
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Table 1. Phonological environment of -1l and -In suffixes

Post Vowel Other
I T T T 1
tika-n (unaccusative)  ‘to get clogged”  ¢ek-in (reflexive)  ‘to hold oneself
koru-n (reflexive) ‘to protect cek-il (reflexive)  back’
oneself’ tik-in (reflexive)  ‘to pull oneself
tik-1l  (reflexive)  back’
‘to get oneself
stuffed’
Post /-I/ Phoneme ‘to get oneself
tucked in’
I T T T 1
del-in (unaccusative)  ‘to get pierced’
sal-in (reflexive) ‘to oscillate’ (lit:
to release
oneself)

Building on this observation, Key further identified different
argument structures that seem to be dependent on the morpheme that we
observe on the verb. Even when the verb stems are identical, the two
morphemes can derive reflexive verbs with distinct argument structures. Some
of the minimal pairs Key reported are illustrated in (12)-(13).

(12)a. Ahmet agac-a  sar-il-d1.
Ahmet tree-DAT wrap-REF-PST.3SG
‘Ahmet hugged (‘wrapped himself around’) a tree.’

b. Ahmet havlu-yu  sar-mn-di
Ahmet towel-ACC wrap-REF-PST.35G
‘Ahmet wrapped the towel wound himself.’

(13)a. Kiiglicik ~ yatag-a tik-1l-dim.
Small-DIM bed-DAT stuff-REF-PST.1SG
‘I stuffed myself into the tiny bed.’

b. Bir sey-ler tik-in-dim.
A think-PL stuff-REF-PST.1SG
‘I stuffed myself (eating) this-and-that’
(adapted from Key, 2021)

Key’s (2021) analysis draws on the figure-ground distinction (Talmy,
1978). He argues that the IL derived reflexives encode the co-reference
between the agent and the figure within the argument structure of the verb.
Consequently, the sole argument of such verbs bears both AGENT and
THEME roles. In his examples, the reflexive meaning is established between
these two roles referring to the same entity Ahmet in (12a) and first-person
singular in (13a). Following previous works, he referred to this class as figure
reflexives (Wood, 2023). These verbs are derived from transitive bases and
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become de-transitivized once the IL morpheme is attached. The derivation of
the figure reflexive verbs can be seen in (14).

(14) Delayed Gratification for Turkish Figure Reflexives

VoiceP

/\

DPAGENT/FIGURE VOiCG’AGENT/FIGURE

VoiceAGENT, {D} vP

/\

v PPFIGURE

PP PFIGURE, {0}

-1l

(From Key, 2021)

In contrast, IN derived reflexives express a co-reference between the
agent and the ground on which the motion of the figure applies. The presence
of the IN morpheme indicates that an applied argument is introduced to the
structure by a specifier-less Applip, +Grounp] head bearing a GROUND? role
(Key, 2025). In this way the GROUND role is assigned to the external
argument through a process called Delayed Gratification (15). Thus, the agent
and the applied argument end up referring to the same entity. Since reflexivity
does not target the THEME in ground reflexives, some IN derived reflexive
verbs may also appear as transitive, licensing objects with the THEME role.

(15) Delayed Gratification for Turkish Ground Reflexives/Applicatives

VoiceP
/\
DPagent/LOC Voice’ sageNT/LOC
VoiceagenT, (D} ApplP
Applroc, {0} vP
N
-( } )n v +/ROOT

(From Key 2021, 2025)

The Delayed Gratification analysis by Key (2021) successfully
captures the distinct behavior of the IN derived reflexives in Turkish, which

2 Here, the term ground serves as an umbrella term for the thematic roles BENEFACTIVE,
MALEFACTIVE, and LOCATION (Key, 2025).

124



Zeynep ERDEMIR, Umit ATLAMAZ & Omer DEMIROK - Revisiting verbal reflexivity: On the morphosyntax and
argument structure of IN derived verbs in Turkish.

the previous accounts could not capture. However, this analysis makes two key
predictions regarding IN derived verbs:

(1) that the Applicative-head in Turkish is realized by an overt
morpheme, implying that all IN derived verbs in Turkish should
express applied meanings.

(ii) that the IN reflexives only express ground reflexives but never
figure reflexives.

In the following section, we present counterexamples to both
predictions and motivate a new analysis to be fleshed out in section 4.

3. Against the Analysis of IN as the Exclusive Marker of Ground
Reflexivity

Both of the two recent studies on Turkish reflexives reviewed in the
previous section agree that reflexive verbs derived with the morpheme IL
express figure reflexivity, while those derived with the morpheme IN express
ground reflexivity. While Akkus and Paparounas (2024) propose to account for
this distribution through DP-movement, Key (2021, 2025) introduces a
separate Applicative-head to capture the GROUND role expressed in IN
reflexives.

In what follows we show that once we look beyond the data that has
already been reported, we find patterns that existing analyses fail to account
for.

3.1 IN can build figure reflexives

We show that IN derived reflexive verbs do not always express
ground reflexivity. In some cases, they can display figure reflexivity (pace Key
2021, 2025). In other words, IN derived reflexive verbs in general can encode
both agent-ground (16) and agent-theme coreference (17). This can be
illustrated by the verb siiriin- ‘to apply on” where a single form is ambiguous
between a figure and a ground reflexive.

(16) a. Misafir kendin-e kolonya siir-dii.
Guest self-DAT cologne apply-PST.3SG
‘The guest applied cologne on herself.’

b. Misafir kolonya siir-iin-dii.
Guest cologne apply-REF-PST.3SG
‘The guest applied cologne on herself.’

The guest = AGENT = GROUND

(17)a. Cocuk kendin-i yer-e stir-dii.
Child self-ACC ground-DAT apply-PST.3SG
“The child dragged herself on the ground.’
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b. Cocuk yer-de siir-iin-dii.
Child ground-LOC apply-REF-PST.3SG
“The child dragged herself on the ground.’

The child = AGENT = THEME

Since Key (2025) adopts the u-syncretism account in his analysis of
the IL morpheme, the agent-theme relationship of the IL derived verbal
structures is consistently accounted for under his approach. However, the
Delayed Gratification account, adopted for deriving ground-reflexivity of IN
derived verbs, fails to capture the fact that IN derived verbs can also express
theme-agent relations. This is so because Key treats the morpheme IN as a
realization of an Applicative-head introducing the GROUND role. However,
except for a few minimal pairs such as suiriin- ‘to apply on’, none of the
following verbs express an agent-ground relation. A list of the IN derived
figure reflexive verbs that we have observed is provided in Table 23.

Table 2. A list of IN derived figure reflexive verbs in Turkish

Verbs Stem Figure
Reflexive
| | | | 1

dit- ‘to pick apart’ did-in ‘to wear oneself out’

stirt- ‘to rub’ stirt-tin ‘to rub oneself against’

silk- ‘to shake off’ silk-in ‘to shake oneself off”

olg- ‘to measure’ olg-iin ‘to measure one’s height’

stk- ‘to squeeze’ stk-1n ‘to squeeze oneself’

yirt- ‘to tear apart’ yirt-in ‘to strive’ (lit: to tear oneself
apart)

sak- (bound) ‘hidden’ sak-n ‘to refrain oneself’

cek- ‘to pull’ cek-in ‘to hesitate’ (lit: to hold oneself
back’)

kas- ‘to tighten kas-in ‘to swagger’ (lit: to straighten
one’ posture)

kag- ‘to run away’ kag-n ‘to avoid’

¢irp- ‘to whisk’ ¢irp-in ‘to flounder’(lit:to whisk oneself)

dov- ‘to beat up’ dov-iin ‘to beat one’s chest’

yak- ‘to burn’ yak-in ‘to whimper” (lit: to burn oneself)

ger- ‘to stretch’ ger-in ‘to stretch oneself out’

ov- ‘to scrub’ ov-un ‘to scrub oneself’

sil- ‘to wipe’ sil-in? ‘to wipe one’s body’

Sstir- ‘to apply on’ stir-in ‘to crawl’ (lit: to apply oneself to
the ground)

vur- ‘to hit’ Vur-un ‘to hit oneself’

3 For the verbs list on Table 2, the following studies on Turkish verbal reflexives literature are consulted
such as Arslan, 2022; Baturay-Meral & Meral, 2018; Kosaner, 2005; Giilsevin, 2022; Ustiinova, 2016 in
addition to our own observations.

4 Since post /-1/ phoneme is an undistinctive environment the underlying form of the suffix could be
interpreted as -// which can also result in the passive meaning ‘to get erased’. The reflexive verb silin-
here is specifically used for ‘getting a shower through wet wipes’ in daily language.
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tep- ‘to kick’ tep-in ‘to stamp oneself on the ground’

gor- ‘to see’ gor-tin ‘to make oneself visible’

ov- ‘to praise’ ov-iin ‘to praise oneself’

kar- ‘to break’ kir-in ‘to perform a dance’ (lit: to break
oneself)

Notably, most of these verbs do not even contain any ground
arguments, which challenges Key’s claim that IN is an Applicative-head that
introduces a ground argument to the structure. Putting that aside, the DP-
movement analysis could in principle account for these verbs without any
ground arguments. Nevertheless, the DP-movement cannot derive figure
reflexives containing a ground argument, as the argument introduced by
Applicative-head would cause an intervention in the structure between the
agent and the theme arguments. These are verbs like siirtiin- ‘to rub oneself
against’ and fepin- ‘to stamp oneself on the ground’ in which a ground
argument is licensed. Examples such as (18)-(19) have ground denoting DPs
like duvar ‘a wall’ or masa ‘a desk’; however, crucially they do not encode any
agent-ground relation.

(18)Kedi duvar-a  siirt-iin-dii.
Cat wall-DAT rub-REF-PST.3SG
‘The cat rubbed itself against the wall’

The cat = AGENT = THEME

(19)Ogrenci masa-da tep-in-di.
Student desk-LOC kick-REF-PST.3SG
‘The student stamped on the desk.’

The student = AGENT = THEME

Given that the existing analyses fail to account for the fact that IN
derived reflexives can express both figure and ground reflexivity, a
comprehensive analysis capturing the more complex distribution indicated by
the complete set of data is lacking.

3.2 IN does not always encode reflexivity

The IN morpheme does not necessarily occur solely within the
structures which we conventionally perceive as reflexives (see section 4 for
the complete set of data). To illustrate, the example in (20) does not convey the
reflexive meaning (neither figure nor ground) even though it appears to be
marked with the -In suffix on the surface. Since direct objects of verbs are
marked with an Accusative Case in Turkish (Kornfilt, 2013; Lewis, 2000), the
transitive verb gez- ‘to visit’ in (20) expectedly has an accusative-marked
internal argument. However, gez ‘visit’” — gez-in ‘to wander’ clearly de-
transitivizes the verb, as it is ungrammatical to express direct objects within
the structure. Here, the sentence (21) does not refer to a specific ground on
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which the students wandered upon. The data further indicates that the presence
of IN correlates with another purpose rather than a reflexivizing function,
which needs to be discussed more thoroughly.

(20)Ogrenci bahge-yi  gez-di.
Student garden-ACC wander-PST.3SG
‘The student visited the garden.’

(21)Ogrenci (*bahge-yi)  gez-in-di.
Student garden-ACC  wander-In-PST.3SG
‘The student wandered (intended: in the garden).’

Two inferences can be drawn from this. First, the morpheme IN
seems to be altering the argument structure of the verb, implying that internal
argument is no longer syntactically expressed. It is also important to notice that
this is a common property it shares with the IN forms that are genuinely
reflexive. Second, the data provides strong evidence that the function of the
morpheme IN and the reflexivizing function must be handled separately from
one another. In section 4, we present an analysis that accommodates both
inferences.

4. Proposal: Deriving IN Verbal Structures in Turkish

In this section we provide a novel analysis that accounts for the
distribution of the IN morpheme as well as its functions that previous analyses
fail to capture. This section is structured as follows. First, we provide the
structure we assume for canonical transitive verbs in Turkish. Second, we show
the derivation of the IN derived reflexives. Next, we provide an analysis of
non-reflexive IN verbs in Turkish, which we will call IN unergatives. Some
predictions of the proposal are discussed in Section 5.

4.1 IN figure reflexives

For our analysis, adopting the Neo-Davidsonian framework
(Davidson, 1967), we assume all verbs to denote predicates of events
regardless of how they are classified conventionally in terms of their
transitivity (22).

(22)a. [OV] =2e. praise(e)

b. [GiY] =2Xe. wear(e)

c. [SURT] =Ae. rub(e)
In addition, we assume that all arguments form thematic relations
with the event via verbal heads introduced to the structure (Borer, 1994). The
AGENT role is introduced by the Voice-head and thematic roles such as

THEME or GROUND are by vieme and vappi heads respectively (23). The
denotations of these heads are provided below.

(23) a. [Voice] =AP<ve. Ax.ke.P(x)(e) * agent () = x
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b. [Vieme] = AP<ve. Ax.Ae.P(x)(e) » theme (e) = x
c. [vappt 1 = AP<v=. Ax.Ae.P(x)(e) * ground (e) = x
With all these assumptions in place, we go over the syntactic

representation (25) and the semantic derivation (26) of the sentence in (24)
that features a transitive verb.

(24) Zeynep Nagihan-1 ov-dii.
Zeynep Nagihan-ACC praise-PST.3SG

Zeynep praised Nagihan.’
(25)
VoiceP
DP Voice’
Zeynep Voice VP heme
DP Vtheme,
Nagihan-1 Viheme Vov
|
0
(26)
Ae.praise(e)A theme(e) = Nagihan
A agent(e) = Zeynep
Zeynep Az.\e.praise(e)A theme(e) = Nagihan
A agent(e) = x
AP__ . Az.Ae.P(e)A Ae.praise(e)Atheme(e) = Nagihan
agent(e) = x
Nagihan Az.)e.praise(e) Atheme(e) = x
AP_, o Az e P(e)A Ae.praise(e)

theme(e) = x

The verbal root 6v- ‘praise’ combines with the vineme head that both
equips the verb with the THEME role in semantic derivation and opens a
specifier position in syntax for an argument that will acquire that role. This
way Nagihan is introduced to the structure as an internal argument. The same
is true for the external argument Zeynep, which saturates the AGENT role
that the Voice head introduces. It is important to notice that vimeme head is null
here, thus the verb is not marked with any suffix indicating a change in
valence on the surface (27).

(27)a. [vieme] = AP<ve. Ax.Ae.P(x)(e) » theme (e) = x
b. [Vtheme] -0
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As for IN derived verbal reflexives, we assume their syntactic
intransitivity and semantic monadicity, following Akkus and Paparounas
(2024). A sentence containing one of the IN derived figure reflexive verbs we
have shown in the previous section is given in (28). Here, the verb éviin-
expresses the event of praising oneself. The syntactic representation (29) and
the semantic composition (30) of the sentence are also provided below.

(28) Suzan 6v-lin-dii.
Suzan praise-IN-PST.3SG
‘Suzan praised herself.’

(29)
RefP
DP Ref’
AN T T
Suzan Ref vP
| A
0 Vtheme VoV
|
JIN
(30)

Ae.praise(e) Atheme(e) = Suzan
Aagent(e) = Suzan

Suzan Az.e.praise(e)(x)A
theme(e) = xAagent(e) = x

AP_, s Az.Ae.P(e)(x)A Az.Ae.praise(e)A
agent(e) = x theme(e) = x
AP_ . Az e.P(e)A Ae.praise(e)

theme(e) = x

As in the previous structure, the verb is combined with the head viheme
and gains the THEME role thanks to it. However, unlike what we saw with the
transitive structure, no DP is introduced into Spec-vPieme. We propose that the
key piece that establishes the reflexive meaning is what we call the Ref-head,
which combines with vPheme.

This analysis of IN derived verbs aims to account for the occurrence
of the IN morpheme indirectly. In particular, we associate the occurrence of
IN morpheme with the presence of a null reflexivizer head in the structure
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which we call Ref’. The denotation of the Ref-head is given in (31). Notably,
the Ref-head is always null.

(3a. [Ref] = AP<cyi-. Ax.Ae.P(x)(e) * agent (€) = x
b. [Ref] — @

As the Ref-head combines with an unsaturated VPtheme, its
complement remains specifier-less. Consequently, the THEME role is not, at
this point, identified with any argument. This pattern, we argue, results in a
contextual allomorphy among v-heads. When they do not express their
argument overtly in the syntax, they are spelled out as IN and when they do,
they are realized by a null exponent (32). The separation of the reflexivizing
function and the morpheme IN was one of the main points motivating our
analysis. The Ref head makes this possible, not only mediating the contextual
allomorphy in how the v-head is realized but also establishing identity between
an unsaturated thematic role and an agent of the event.

(32)a. [Viheme] =AP<ve. Ax.Ae.P(x)(e) * theme (e) = x
b. [Vtheme] > -IN/_ [Ref]
C. [Vtheme] &> @ (elsewhere)

A key property of the Ref-head we propose is that it introduces the
AGENT role. In particular, the Ref-head takes a function from individuals to
predicates of events and asserts that the argument position to be filled by the
sole argument of the verb is also the AGENT of that event. Thus, it makes the
external argument to fill a position on which it is associated with both AGENT
and THEME roles at the same time. For example, the [Spec, RefP] is filled by
Suzan in (30) and the whole structure is interpreted as follows: there is a
praising event whose theme is Suzan and whose agent is Suzan These are the
correct truth-conditions, capturing the agent-figure reflexivity. It is also
important to notice that our analysis, incorporating the Ref head, assumes the
viability of agentive structures without a VoiceP layer on top.

In the next part of this section, we discuss the properties of the ground
reflexives which are also marked through the same IN morpheme.

4.2 Turkish ground reflexives

We have shown how Turkish can derive IN derived figure reflexives
in the previous section. However, the ground reflexivity is what previous
studies have observed when it comes to the IN derived verbs that allow
reflexive reading. Recall that Key (2021, 2025) argues that IN realizes an
Applicative-head. While acknowledging his observation regarding the relation
between IN morpheme and ground reflexivity, we argue that our observations
necessitate a more comprehensive approach to the verbal heads in Turkish.

5 We will later extend the Ref feature to the analysis of the IN unergatives, arguing for a variation in its
meaning.
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We argue the IN morpheme found on ground reflexive verbs to be
projection of another v-head, the vappi head to be specific (as suggested by Key),
that renders the expression of the applied argument in the structure possible.
The denotation for the vappl is given in (33a). This head, too, is spelled out as
IN in the context of the Ref-head. Recall that the context in which the Ref is
licensed are also the contexts where we have spec-less vPs. This is simply
another environment where this situation arises.

(33)a. [vappl]l = AP« Ax.Ae.P(x)(e) » ground (e) = x
b. [Vappl] > -IN/_ [Reﬂ

The ground reflexive meaning expressed in sentence (34) is derived
in a similar manner. The verb giyin- ‘to dress oneself’ expresses ground
reflexivity, which means the sole argument in this structure bears the AGENT
and GROUND roles. This sentence additionally contains a THEME argument.
As it can be observed from the semantic derivation in (36), the verb giy- ‘to
dress up’ respectively gains the THEME role introduced by the vtheme-head
which the internal argument ceket ‘the jacket’ saturates.

(34) Nagihan ceket-in-i giy-in-di.
Nagihan jacket-POSS-ACC wear-IN-PST.3SG
‘Nagihan dressed herself with her jacket.’

Next, the vPteme is attached to vapp introducing the GROUND role.
Since the Ref-head is present, the specifier-less vapp head is realized as IN here,
as well. Lastly, the Ref-head attaches to the structure, and it re-defines the
argument position to bear the roles AGENT and GROUND. At the end of the
derivation, ground reflexivity is interpretable in the structure (36) as follows:
There is an event of wearing whose theme is the jacket and whose agent and
ground is Nagihan.

(35)
RefP
DP Ref’
T T
Nagihan Ref VP appl
0|b Vappl VPtheme
-IN DP Vtheme
@ Viheme Gy

0
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(36)

Ae.wear(e)Atheme(e) = jacketAground(e) = Nagihan
ANagent(e) = Nagihan

Nagihan Az.Ae.wear(e) Atheme(e) = jacket
Aground(e) = xAagent(e) = x
AP_ s Az Ae Pe)(x)A Az.Ae.wear(e)Atheme(e) = jacket
agent(e) = x Aground(e) = x
AP_ o Az e P(e)A Ae.wear(e)Atheme(e) = jacket
ground(e) = x
jacket Az.Ae.wear(e) Atheme(e) = x
AP Az e P(e)A Xe.wear(e)

<vt>
theme(e) = x

Verbs like tepin- 'to stamp oneself on the ground' and siirtin- 'to rub
oneself against', which contain arguments bearing the GROUND role, but still
express figure reflexivity also follow from this analysis. The syntactic structure
(38) and the semantic derivation (39) of the relevant type of figure-reflexive is
given below. Given that these structures have ground arguments, it would be
problematic to account for the agent-theme co-reference via DP-movement.
The ground argument would be an intervenor for movement to theta position.

(37) Kedi duvar-a  siirt-iin-dii.
Cat wall-DAT rub-In-PST.3SG
“The rubbed itself against the wall.’

(38)
VP appl
DP VP appl’
PN
duvar-a VPapp1 RefP
|
0 DP Ref’
N
kedi Ref VPtheme

0 Vtheme V SURT

-IN
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(39)

Ae.rub(e)Atheme(e) = kedi
Aagent(e) = kediAground(e) = duvar

duvar Az.Ae.rub(e)Atheme(e) = kedi
Aagent(e) = kediAground(e) = x
AP_ . Az.Ae.P(e)A Ae.rub(e)Atheme(e) = kedi
ground(e) = x Nagent(e) = kedi
kedi Az.Ae.rub(e)(x)Atheme(e) = x
Aagent(e) = x
AP_, -2z Ae.P(e) (x)A Az.)e.rub(e)Atheme(e) = x

agent(e) = x
AP Az e P(e)A Ae.rub(e)

<vi>
theme(e) = x

In (39), we can better observe that even though the ground argument
is higher than the theme argument, the reflexivity is formed through an
AGENT-THEME relation. This data point is best explained by a separate RefP
that establishes reflexivity in the position it is introduced to the structure. The
figure reflexivity is derived the same way as in (30). At this point it is important
to notice that, while the vmeme head in (39) is spelled out as IN in the
environment of Ref-head, the other verbal head vappi which right above the RefP
is spelled out as null. Here, we observe the same allomorph for vappi that we
observed for viheme (40).

(40)a. [vappl] = AP« Ax.Ae.P(x)(e) » ground (e) = x
b. [Vappl] > Q)
C. [Vappl] > -IN/_ [Ref]

That the morpheme IN can also derive figure reflexives in structures
that contain a ground argument poses a problem for the DP-movement analysis
as briefly mentioned previously in Section 3 (Akkus & Paparounas, 2024) for
the following reason: When a ground argument is overtly present in Spec-vapplP
position, it would occupy a higher position than the THEME argument. Here,
contrary to what the data has shown, the DP movement analysis incorrectly
assigns the GROUND role to the external argument, rather than the THEME
role under the assumption that this is an A-movement (41). Consequently, this
morpheme appearing in two different verbal reflexive structures makes it
difficult to analyze IN as the head of a certain functional projection, since it
seems capable of occurring in more than one position in the structure.
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(41)
VoiceP
o T
D.P Voice’
Voiceren, b ApplP
\‘x DP Appl’
S fdulrar Applcrounn, D vP
/\
DP v’

‘ /\
kedi VFIGURE V'SURT

(modified from Akkus & Paparounas, 2024)

4.3. The IN unergatives

The two previous parts of this section discussed the syntactic structure
and derivation of reflexive verbs marked with IN morpheme. The present study
aims to include an analysis of IN derived verbs that are not reflexive that we
reviewed in Section 3. Recall that there are a certain set of verbs marked with
IN in Turkish, that are not expressing any reflexive meaning in the sense we
described above.

(42)a. Suzan bahge-yi gez-di.
Suzan garden-ACC visit-PST.3SG
‘Suzan student visited the garden.’

b. Suzan gez-in-di.
Suzan visit-IN-PST.3SG
‘Suzan wandered.’

Our analysis for these structures will extend the function of the Ref-
head and argue for root-sensitive contextual allosemy in the interpretation of
the Ref-head. A complete list of these verbs is given in Table 3 below. In these
structures, the Ref does not hold the reflexivizer function but an (anti)passive-
like existential semantics. Hence, the Ref-head will have an alternative
semantic denotation in the context of a certain class of roots, as shown in (43).

(43) [Ref] =AP<ye Ix.Ae.P(x)(e)/_{BAK, GEZ, TAP, DEG, ES,
SOYLE, BAGIR}

We previously argued for the emergence of IN morpheme in the
environment of the Ref-head and these examples do not constitute
counterexamples. The vieme head does not project the argument within the
structures that contain the Ref head and is therefore spelled out as IN, as it can
be more clearly observed in the syntactic representation of the sentence (42b).
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Like its role in reflexives, the Ref-head introduces an argument into
the structure when deriving the IN unergatives in (45). However, instead of
assigning the AGENT role, Ref-head existentially binds the argument,
preventing it from projecting as a full DP. This mechanism resembles what we
observe in passive and anti-passive structures, in which an argument role is
semantically present but does not correspond to a DP that saturates that role.
Consequently, speakers perceive the internal argument to be more generalized
or abstract, which existential saturation captures.

(44)
VoiceP
DP Voice’
Suzan Voice RefP
Ref vP
m Vtheme \/(E
-IN
(45)
Ae.3z: visit(e)Atheme(e) = x
Aagent (e) = Suzan
Suia: Ay.Ae.3z: visEF(E:)thme(c) =x
/\agerit_\(e) =y
*P@,L,f\&ﬁ(e)ﬂ Ae.Ja: :iEE(F)'mhemc(c) =x
agent(e) =y 7//,./’\«-‘_\\7
AP_, . Aedz: Ple)(x) ,\x,/\c.vnilic)‘/lticnw(d =x

—_— \\
AP Az Ae.P(e)A Ae.visit(e)

theme(e) = x

Table 3. A list of IN unergative verbs

Verbs IN Unergatives
Stem
| | | | 1
bak- ‘to look at’ bak-in ‘to seek’
tap- ‘to adore’ tap-in ‘to worship a deity’
deg’- ‘to touch’ deg-in ‘to mention’
bagr- ‘to shout at’ bagir-in ‘to scream’
es- ‘to dig up’ es-in ‘to scratch’
gez- ‘to travel’ gez-in ‘to wander’
soyle- ‘to tell’ soyle-n ‘to complain’ (lit: to tell

something without an audience)

¢ The verb deg- ‘to touch upon something’ could be both used as physically or abstractly in terms of its
meaning.
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To summarize, in this section, we provided an analysis of the
syntactic structures and semantic derivations of IN derived verbs in Turkish.
We introduced a head which we called Ref, to exhaustively generate reflexive
meanings in these verbs. We also associated the overt spelling of the IN
morpheme not directly with the Ref but with its presence in the structure. More
generally, our analysis therefore takes IN to be the realization of spec-less v-
heads (which can arise in the context of the proposed Ref-head). We also
extended our analysis to what we called IN unergatives, arguing that they arise
from a contextually available alternative existential/non-reflexive
interpretation of the Ref-head.

Our analysis, while comprehensively accounting for our current data
set, also makes some predictions, which we discuss in some detail in the next
section.

5. Predictions & Discussion

Section 4 presented our analysis of IN derived verbs. The present
section discusses the empirical predictions following from our analysis and
examines how the new set of data is accounted for within the proposed
framework. Based on the data, we have sufficient evidence to suggest that
reflexive verbs in Turkish exhibit distinct syntactic structures depending on the
morpheme with which they are derived. In this section we discuss our current
data set more closely and illustrate their properties accordingly with the
predictions made by our analysis.

5.1 The IN figure reflexives

In our analysis the morpheme IN realizes ‘expletive’ verbalizer heads,
which do not introduce an argument into the structure’. We have also shown
that this same v|-p-head may exhibit an allosemic variation, introducing either
a THEME or a GROUND role depending on its context. In the context of the
verb roots that are of the un-reflexivizable type, the Ref head functions to
suppress their internal argument by existentially saturating it. In the presence
of this version of the Ref-head which does not introduce the AGENT role, we
expect the derivation to include an active VoiceP layer that introduces an
external argument bearing the AGENT role. If a verb root is of the
reflexivizable type, the Ref-head in its interpretation introduces the AGENT
role to the relevant DP argument it introduces to the structure in its spec. In
both cases, the resulting IN derived verbs are predicted to behave as
intransitive verbs and to exhibit unergative properties, as no internal argument
introduced by the v-head is in the structure.

So far, we have assumed that Turkish verbal reflexives are single-
argument verbs, as clearly demonstrated by Akkus and Paparounas (2024) and
this is not a property that depends on the morpheme that derived them. What

7 The term ‘expletive’ here is defined as a syntactic head that does not project an argument to its Spec
position. This does not apply to the semantic properties of the verbal heads mentioned here as both the
Vtheme and vappl Opens an argument slot in the semantic derivation.
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remains to be determined is the nature of the single argument of the IN derived
verbs and the position of this sole argument within argument structure.
Following the methods adopted in previous literature (Sezer, 1991; Nakipogu
1998, 2001; Acartiirk & Zeyrek 2010; Ozkaragdz, 2011; Baturay-Meral &
Meral, 2018; Kornfilt, 2009; Dikmen et al., 2022), we can apply several tests
to examine whether these verbs display unergative or unaccusative behavior.

Examining an asymmetry in the distribution of genitive subjects in
nominalizations provides a way to test the presence of an external argument in
Turkish verbal structure (Kornfilt, 2009; Dikmen et al., 2022). Under this test,
nonspecific subjects of embedded (nominalized) unaccusative verbs can
remain caseless (or get genitive marking). However, with unergative verbs,
subjects are ungrammatical in their caseless forms and must bear the genitive
case as in (46).

Sentences formed with an unaccusative verb such as bogul- ‘to
drown’ allows both bare noun subjects and genitive marked subjects in the
embedded clause. In contrast, the IN-figure reflexives display another pattern:
while the genitive marked embedded subjects are grammatical (46¢), bare
noun subjects render the sentence ungrammatical (46d). This pattern provides
evidence that IN derived verbs all need to include an argument that bears the
AGENT role, namely either an active VoiceP layer, or a RefP layer that maps
an argument to the AGENT role, as also proposed in the current analysis.

(46) Gegen ay bu havuz-da,
Last month this pool-LOC
‘Last month in this pool,’

a. bir yiiziicii bogul-dug-un-u duy-dum.
a swimmer drown-NMLZ-POSS-ACC hear-PST.3SG
‘I heard a swimmer drowned.’

b. bir yiiziicii-niin  bogul-dug-u-nu duy-dum.
a swimmer-GEN drown-NMLZ-POSS-ACC hear-PST.3SG
‘I heard a swimmer drowned.’

¢. *bir yliziicii ¢irp-mn-dig-1-n1 duy-dum.
a swimmer whisk-IN-NMLZ-POSS-ACC hear-PST.3SG
‘I heard a swimmer floundering.’

d. bir yiiziici-nin ~ ¢irp-m-dig-1-n1 duy-dum.
a swimmer-GEN whisk-IN-NMLZ-POSS-ACC hear-PST.3SG
‘I heard a swimmer floundering.’

When talking about reflexivization more generally, we observe that
all verbal reflexives in Turkish are encoding agency semantics, regardless of
the morpheme they are derived with. Consequently, both types can
successfully pass the diagnostics used for agency semantics. However, only
IN derived reflexives seem to have an external argument in their syntactic
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structure. Reflexive verbs derived with the non-active Voice morpheme IL, by
contrast, lack such a projection.

One way to demonstrate this difference is through observing their
behavior under causativization, as verbs with a non-active Voice layer cannot
be further causativized. This restriction is consistent with the fact that the
non-active Voice morpheme, also found with passives, impersonal passives
and anticausatives, also projecting a non-active Voice layer, blocks
additional causativization in the structure. The IL derived reflexives are no
exception to this pattern (Key, 2025). As predicted, they cannot undergo
causativization because the external argument is not present in the argument
structure and thus cannot further function as a causee (47)-(48).

(47)a. Piring toprak-tan (Zeynep tarafindan) ayr-1l-di.
Rice ground-ABL Zeynep by separate-11-PST.3SG
“The rice was separated (by Zeynep) from the ground.’
[passive]

b. *Asemin pirinc-i  toprak-tan (Zeynep tarafindan) ayr-1l-dir-du.
Asemin rice-ACC ground-from Zeynep by separate-I1-
CAUS-PST.3SG
‘Asemin made the rice be separated from the ground by
Zeynep.’

[causativized passive]

(48)a. Turistler otel-den  ayr-1l-di.
Tourists hotel-ABL separate-I11-PST.3SG
“The tourists left (separated themselves) from the hotel.’

[reflexive]

b. *Otel sahibi turistler-i otel-den  ayr-1l-dir-di.
Hotel owner tourists-ACC hotel-ABL separate-I11-CAUS-
PST.3SG
Intended: ‘The hotel owner made the tourists leave the hotel’

[causativized reflexive]

In contrast, we observed the IN derived figure and ground reflexives
lack an overt or a specific internal argument in their structure. These verbs may
appear de-transitivized on the surface. However, this does not indicate the
presence of a non-active Voice head or a demoted external argument. In fact,
IN verbs retain their external argument and associated projections and
therefore can undergo causativization without restriction. Their apparent
intransitivity results from v-head layers within the verbal domain, which
prevents the introduction of a vP-internal argument. Accordingly, it is entirely
expected that these verbs surface as intransitive while remaining
causativizable, as illustrated in (49).
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(49) Satict miisteri-yi aligverig-ten  ¢ek-in-dir-di.
Seller customer-ACC shopping-ABL pull-IN-CAUS-PST.3SG
‘The seller made the customer hesitate (hold oneself back) from
shopping’

In the next section, we turn to non-reflexive IN derived verbs in
Turkish and argue that they pattern with unergatives, as predicted under our
analysis.

5.2 The IN unergatives

The verbs in the examples (50) and (51) pointed to another type of IN
derived verb in which reflexive meaning is not conveyed. These structures, just
like the IN figure and ground reflexives, have a v-head that does not project a
DP argument. However, we hypothesized that the Ref-head has a distinct
meaning in this case.

(50)Ogrenci bahge-yi  gez-di.
Student garden-ACC wander-PST.3SG
‘The student visited the garden.’

(51)Ogrenci (*bahge-yi) gez-in-di.
Student garden-ACC  wander-IN-PST.3SG
‘The student wandered in the garden.’

In sentence (50), the verb gez- “to visit’ expresses an event performed
on a specific ground. However, its derived intransitive counterpart gezin- ‘to
wander’ is ungrammatical with the accusative case marked argument, that is
the direct object. This indicates that the ground on which the action is
performed cannot be specified within the argument structure. Like other figure
and ground reflexives derived with IN, these verbs have intransitive syntactic
structures and exhibit agentive semantics when tested.

(52) *Diin bu park-ta  bir 6grenci gez-in-dig-i-ni
Yesterday this park-LOC a student visit-In-NMLZ-POSS-ACC
duy-dum.
hear-PST.3SG

‘I heard that a student was wandering at this park yesterday.’

(53)Ogretmen dgrenciler-i  bahge-de  gez-in-dir-di.
Teacher students-ACC garden-LOC visit-In-CAUS-PST.3SG
‘The teacher made the students wander in the garden.’

As mentioned earlier, the allosemic variant of the Ref-head does not
introduce an AGENT role or an additional argument into the verbal structures;
it simply existentially binds the internal argument. Thus, it is convenient to
argue for a VoiceP layer within this structure, unlike reflexives. The results
from the embedded nominalization test support this prediction (52): like IN
reflexives, IN derived unergatives require their subjects to bear the Genitive
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Case in the embedded environments. Furthermore, these verbs can be
causativized as shown in (53), just like other figure and ground reflexives and
unlike the IL derived verbs. This finding reinforces the claim that IN verbs
have agentive semantics and patterns both syntactically and semantically with
unergatives.

5.3 The base root transitivity

Our current analysis on IN morpheme makes another key prediction.
Regarding the IN derived figure reflexives, all the verb roots discussed so far
have been conventionally considered as transitive. However, strictly speaking,
IN morpheme should not function as a de-transitivizer, as we have previously
stated. Within the theoretical framework adopted in this study, we assume that
verb roots are not lexically encoded as requiring a specific argument structure.
Therefore, as shown in Table 4 below, we predict that it is possible to derive
IN figure reflexives from verb roots that would normally be considered
intransitives, as predicted under our current analysis.

Table 4. A list of figure reflexive verbs derived from unaccusative verb stems

Verb Figure Reflexive
Stem
| | | | 1

kuru- ‘to dry’ kuru-n ‘to dry oneself’

Sis- ‘to swell out’ sis-in ‘to boast oneself” (lit :to make
oneself swell out)

uza- ‘to extend’ uza-n ‘to reach forth’

s1g- ‘to fit in’ s1g-1n ‘to take shelter in’
(to make oneself fit in)

¢Oz- ‘to solve’ ¢Oz-1in ‘to dissolve’

boz- ‘to ruin’ boz-un ‘to decay’

geg- ‘to pass by’ geg-in ‘to make living’ (lit: to make
oneself pass from one day to
the other)

kalk- ‘to getup’ kalk-in ‘to develop, to progress’

(lit: to get oneself up)

To discuss some concrete examples, the verb roots kuru- ‘to dry’, sis-
‘to swell out’ and uza- ‘to extend’ are unaccusatives in Turkish, all denoting a
change-of-state and having their sole argument bearing the THEME role.
Therefore, in transitive versions of these verbs, such as example (54), the
causative morpheme introduced by the Voice head can be observed in the
structure (55).

(54) Suzan ¢ekirdekleri kuru-t-tu.

Suzan seeds.ACC dry-CAUS-PST.3SG
‘Suzan dried the seeds.’
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(55)
VoiceP
DP Voice’
Suzan Voice|p VPtheme
-T DP Vtheme ’
seeds Viheme KURU
|
0

The connection between animacy and agency has been previously
examined in the literature (Perlmutter, 1978; Burzio, 1981), and several studies
have observed that unergative verbal constructions in Turkish are observant to
the animacy of the external argument (Sezer 1979; Ozsoy, 2010), with certain
exceptions. At this point, we do not observe a constraint on animacy in
structures containing unaccustive verbs, as both Suzan and the seeds can be the
arguments of the event drying in (56)-(57).

(56)a. Suzan giines-te kuru-du.
Suzan sun-DAT dry-PST.3SG
‘Suzan dried under the sun.’

b. Cekirdekler giines-te kuru-du.
Seeds sun-DAT dry-In-PST.3SG
‘The seeds dried under the sun.’

(57)
VoiceP
/’)‘-\-\
Voiceppj VPtheme
0 DP Viheme ’
Suz|an / Viheme VKURU
seeds |

But when we observe the -IN derived versions of these verbs, they
result in their sole argument bearing the AGENT and THEME roles at the same
time, hence expressing figure reflexivity. As a result of this derivation, we see
that verbal structures no longer accept inanimate entities as arguments (58)-
(59). This result indicates our analysis for reflexive verbs being on the right
track. Here, Suzan can be the argument of kurun- 'drying oneself' while the

142



Zeynep ERDEMIR, Umit ATLAMAZ & Omer DEMIROK - Revisiting verbal reflexivity: On the morphosyntax and
argument structure of IN derived verbs in Turkish.

seeds cannot, since the Ref-head associates the sole argument with the AGENT
role, as well.

(58)a. Suzan giines-te kuru-n-du.
Suzan sun-DAT dry-In-PST.3SG
‘Suzan dried herself under the sun.’

b.*Cekirdekler giines-te kuru-n-du.
Seeds sun-DAT dry-PST.3S
‘The seeds dried themselves under the sun.’

(59)
RefP
DP Ref’
Suzan/ Ref VPiheme
*seeds |
0 Vtheme KURU

The discussion here shows that there is no requirement for the base
root to be transitive to build a figure reflexivity. As a matter of fact, this type
of requirement would have been incompatible with the framework adopted in
this study. Most importantly, IN morpheme which indirectly signals the
presence of the Ref head in the structure directly precludes the presence of the
regular Voice in the structure, as confirmed by the lack of the causative suffix
{-t} in the figure reflexive form.

6. Conclusion

There are two ways to express reflexive meaning in Turkish:
pronominal reflexives and verbal reflexivity. Verbal reflexives have been
observed to be derived from two different morphemes such as IL and IN.
Previous studies have observed that IL reflexives, which produce figure
reflexives, tend to view them as unified with other verb types derived from
non-active Voice. On the other hand, the analyses of IN morphemes have seen
them limited to their ability to derive ground reflexivity and considered this
morpheme to be realization of an Applicative-head. However, these analyses
were insufficient to analyze other verbal structures where the IN morpheme
can appear.

The contribution of this study is to provide counter-example data
indicating that IN derived verbs can be IN figure reflexives or non-reflexive
unergatives. We also proposed an analysis that can derive all observed IN
derived verbs. Our proposal has two main assumptions. First, we propose that
the IN morpheme, rather than being a reflexivizer or a de-transitivizer head, is
the realization of a spec-less v-head. Second, we have shown that such spec-
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less v-heads are licensed in the context of a Ref-head that we claim to derive
agent-ground and agent-figure reflexivity as well as non-reflexive existential
saturation (limited to a certain class of roots).

Finally, all these things being said, our analysis has not presented any
proposal regarding IL derived verbs, more specifically IL derived reflexives.
However, we observe that there are almost no reflexives that are derived with
both morphemes, with the exception of a few minimal pairs. This result
strongly indicates that the two morphemes are almost in a complementary
distribution and that their productivity is limited in a way that suggests root-
sensitive distribution. At this point, it seems reasonable that the system derives
reflexive meanings via the IL morpheme in contexts where a reflexive
derivation via the IN morpheme is not available. We believe that a
comprehensive analysis along these lines can be developed for the derivation
of Turkish verbal reflexives in a way that is fully consistent with our current
proposal for IN derived verbs. However, fleshing out this idea is left for a
future study.
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ABSTRACT

This study examines the use of interactive and interactional metadiscourse markers in
English argumentative essays generated by ChatGPT across a range of social science
topics. Drawing on Hyland’s (2005) Interpersonal Model of Metadiscourse, a corpus of
seventy-five argumentative essays, comprising fifteen topics with five essays each, was
analysed using both qualitative and quantitative methods. The log-likelihood analysis
demonstrates a clear preference for interactional markers, particularly hedges, while
transitions emerge as the most frequent interactive devices in the overall corpus. These
patterns indicate that ChatGPT-generated essays foreground stance-taking and reader
engagement rather than explicit structural guidance. At the topic level, interactional
markers are especially prominent in essays on sports, gender studies, psychology, and
economics, whereas topics such as food and nutrition, and history rely more heavily on
interactive resources. Overall, these findings expand the understanding of Al discourse
by highlighting both the strengths and limitations of Al-generated writing.

Keywords: Interactive markers, Interactional markers, Metadiscourse, Topic,
ChatGPT-produced argumentative essays

oz
Bu caligma, ChatGPT tarafindan iiretilen Ingilizce tartismact denemelerde bilgi odakli
etkilesimli ve alic1 odakli etkilesimli {istsdylem belirleyicilerinin, farkli sosyal bilimler
konular1 baglamindaki kullanimini incelemektedir. Hyland’in (2005) Kisilerarasi
Ustsoylem Modeli temel almarak, her biri bes denemeden olusan on bes farkli konuya
ait toplam yetmis bes tartismaci denemeden olusan bir derlem, nitel ve nicel yontemler
kullanilarak ¢éziimlenmistir. Log-olabilirlik ¢oziimlemesi, 6zellikle kaginmalarin 6ne
ciktigr alict odakli etkilesimli iistsdylem belirleyicilerine yonelik belirgin bir tercihi
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ortaya koyarken, baglayicilarin ise derlemin genelinde en sik kullanilan bilgi odakli
etkilesimli araglar oldugunu gostermektedir. Bu oriintiiler, ChatGPT tarafindan {iretilen
denemelerin agik yapisal yonlendirmeden ziyade durus kurma ve okurla etkilesimi 6n
plana c¢ikardigimi gostermektedir. Konu diizeyinde bakildiginda, spor, toplumsal
cinsiyet ¢alismalari, psikoloji ve ekonomi alanlarindaki denemelerde alici odakli
etkilesimli belirleyicilerin 6zellikle baskin oldugu; buna karsilik beslenme ve gida ile
tarih gibi konularda bilgi odakli etkilesimli kaynaklarin daha yogun bigimde
kullanildig1 goriilmektedir. Genel olarak bu bulgular, yapay zeka tarafindan iiretilen
yazinin hem gii¢lii hem de sinirli yonlerini ortaya koyarak yapay zeka sdylemine iligkin
anlayisimizi genisletmektedir.

Anahtar sozciikler: Bilgi odakli etkilesimli belirleyiciler, Alici odaklr etkilesimsel
belirleyiciler, Ustsoylem, Konu, ChatGPT tarafindan iiretilen tartismact denemeler

1. Introduction

Artificial Intelligence (AI) has, in a remarkably short span,
become part of education and academic writing, offering students,
teachers, and researchers tools that deliver structure and clarity with
remarkable ease. As an everyday reality in classrooms and research
settings, students frequently turn to these tools for guidance, teachers use
them to support lesson design, and researchers incorporate them into their
academic routines as part of their experiments. This sudden shift has
brought both excitement, due to the speed and accessibility Al provides,
and hesitation, as questions of originality, authorship, and academic value
remain very much open.

Among these tools, ChatGPT, created by OpenAl, has received
particular attention. Part of its appeal lies in its versatility: it can generate
essays, summaries, and arguments on a broad range of topics. Besides
being attractive, it also raises questions about the quality of the academic
prose it produces: What kind of writing does ChatGPT actually produce?
And how closely do its texts resemble the rhetorical and stylistic qualities
that characterize academic prose? One effective way to address such
questions is to examine metadiscourse markers.

Metadiscourse markers (MDMs) are the rhetorical devices writers
use to organize their arguments and to establish a relationship with their
readers in their academic writing. According to Hyland (2005), interactive
metadiscourse markers such as transitions, frame markers, endophoric
markers, evidentials, code-glosses help the writers organize the text and
guide the reader through the text by signaling structure and connections
while interactional metadiscourse markers such as hedges, boosters,
attitude markers, self-mentions, engagement markers allow writers to show
their stance and involve the reader more directly in the discussion. The
effective deployment of both categories is central to argumentative writing,
where persuasiveness depends not only on logical reasoning but also on
how writers signal credibility, involvement, and consideration of the
reader’s perspective. In addition, a large body of research confirms that
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proficient writers rely on a balance of both interactive and interactional
categories to produce texts that are coherent, dialogic, and persuasive
(Adel, 2006; Hyland, 2019; Hyland & Tse, 2004).

The growing presence of Al-generated writing has increased
interest in how these systems employ metadiscourse. Scholars have begun
to compare Al-generated texts with those written by humans, and the
results so far reveal both overlaps and distinct gaps. Amirjalili et al. (2024),
for example, noted that ChatGPT often falls back on formulaic coherence
devices, while Shalevska (2024) emphasized its limited ability to capture
more subtle rhetorical strategies. Similarly, Alshalan and Alyousef (2024)
reported that Al-generated essays often lack a genuine authorial voice,
particularly in their use of self-mentions and boosters. Dynel (2023)
showed that ChatGPT prompts metadiscursive awareness in playful
human—AlI interactions, but fails to replicate authentic rhetorical presence.
Kobzova (2023) further noted that ChatGPT’s hedging repertoire is
narrower and less varied than in published academic texts. Similarly, Yao
and Liu (2025) observed that while GPT-generated book reviews contained
more interactional markers than human-authored reviews, the overuse of
attitude markers and the lack of hedges led to an unbalanced stance.

Other studies focused on Al writing in various academic genres.
Zhang and Zhang (2025a, 2025b) examined research article abstracts,
demonstrating that ChatGPT tends to overuse reflexive and text-oriented
markers but lacks the disciplinary nuance characteristic of human writing.
Hongyan and Saeed (2025) also found that, although Al-generated
abstracts heavily utilized stance and engagement markers, they were
formulaic in comparison to the subtle variation found in human-authored
texts. These concerns align with Flowerdew and Wang’s (2023) argument
that academic writing in the age of AI faces both opportunities and
challenges. In addition to these studies, recent research has also compared
student-written essays with those produced by ChatGPT. Jiang and Hyland
(2025a, 2025b, 2025¢c, 2025d) demonstrated that although Al-produced
texts are generally coherent and frequently employ interactive markers and
lexical bundles, they fall short in utilizing engagement markers, hedging
devices, and evaluative expressions. These elements contribute to the
persuasiveness of human writing. In a similar vein, Shalevska (2024) found
that while ChatGPT regularly used cautious expressions like may, it rarely
employed emphatic terms such as clearly or definitely. Yao and Liu’s
(2025) book review analysis and Amirjalili, Neysani, and Nikbakht’s
(2024) investigation of authorship and voice further confirmed that Al-
generated texts, while contextually relevant, often lack depth, specificity,
and authentic authorial presence. These studies consistently show that
ChatGPT handles coherence well by relying on interactive markers;
however, it has difficulty with stance-taking strategies, such as hedges,
boosters, self-mentions, and engagement, which are essential for making
academic writing more persuasive.
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More recently, however, attention has turned to how
metadiscourse patterns differ across disciplines. It has also been shown that
topic-shaping metadiscourse practices are present in argumentative
writing. For example, EFL students demonstrate distinct preferences, often
employing fewer hedges but more reader pronouns than native writers
(Yoon, 2021). This topic-based perspective reveals that it is not enough to
ask whether Al can produce metadiscourse; we must also consider how its
rhetorical choices shift in relation to the argument's topic. Nevertheless,
existing studies on Al-generated writing and metadiscourse have mainly
focused on broad comparisons between human- and machine-produced
texts, with limited attention to how these resources vary across academic
topics. What remains unexplored, and what this study seeks to address, is
whether ChatGPT’s argumentative essays shift their metadiscourse
practices across topics, and whether stance or structure emerges as their
dominant rhetorical strategy, in addition to focusing exclusively on the
distribution and use of interactive and interactional metadiscourse markers
in Al texts. Accordingly, this research is guided by the following research
questions:

1. What are the metadiscourse categories and their frequencies used
in ChatGPT-generated argumentative essays?

2. Is there any significant difference between the overall use of
interactive ~ metadiscourse ~ markers and  interactional
metadiscourse markers in ChatGPT-generated argumentative
essays?

3. Does the use of interactive and interactional metadiscourse
markers vary depending on the topic (e.g., education, technology,
health, environment, politics and law, culture, economics, gender
studies, psychology, sports, religion, history, arts and aesthetics,
food and nutrition, travel and tourism)?

By combining corpus-level analysis with topic-based comparison,
this study aims to reveal both the general rhetorical orientation of Al
writing and its adaptation to topic-specific contexts. This knowledge is not
only theoretically valuable but also practically useful, as it can help
educators and students determine the best approach to working with Al-
generated texts in settings where developing argumentative skills is
crucial.

The paper is structured as follows. Section 2 presents the
methodology, including corpus design, data collection, and data analysis
procedures with their analytical framework. Section 3 reports and discusses
the results of the quantitative and qualitative analyses, pointing to the
implications of these findings in relation to existing research. Finally,
Section 4 presents the conclusion, providing a summary and outlining
directions for future research.
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2. Methododology
2.1 Corpus and data collection procedure

The dataset for this study was assembled through a systematic
two-step process, with the goal of creating a balanced corpus of
argumentative essays that captures a wide range of globally relevant topics
while maintaining both topical diversity and textual variation.

In the first step, the following prompt was submitted: “Identify the
most debated and up-to-date fifteen topics in the world.” This request
generated fifteen topics that are widely discussed in contemporary global
discourse, such as education, technology, health, politics and law, culture,
economics, gender studies, psychology, sports, religion, history, arts and
aesthetics, food and nutrition, travel and tourism, and environment.

In the second stage, each topic was used as the basis for essay
generation with the instruction: “Write five argumentative essays on ...
issue, focusing on its most current and debated aspects.” A total of
seventy-five essays were collected, with 15 topics, each comprising five
essays in their original form without modification.

Each prompt was submitted independently to capture lexical and
rhetorical variation within topics, and the outputs were collected in their
original form. The essays were systematically labelled (e.g., Education_1,
Education_2, ..., Education_5) to enable both quantitative and qualitative
analyses. A complete list of the generated essays, including their titles and
associated topics, is provided in the Appendix.

The corpus compiled through this collection amounts to 33,801
words. Table 1 provides the word count distribution across the fifteen
topics:

Table 1. Distribution of word counts across topics

Topic Word Topic Word Topic Word
Count Count Count
Education 2,988 Economics 2,790 Arts and 2,025
Aesthetics
Technology 2,992 Gender 2,044 Food and 2,025
Studies Nutrition
Health 2,369 Psychology 2,000 Travel and 1,931
Tourism
Politics and 2,239 Sports 2,125 Environment 2,296
Law
Culture 2,096 Religion 1,798 Arts and 2,025
Aesthetics

This two-step data collection strategy ensured that the topics were
drawn from prompts focusing on widely debated and current global issues,
rather than being selected in advance by the researcher. In addition,
generating multiple essays for each topic introduced internal variation,
which helped strengthen the reliability of the dataset.
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2.2 Analytical framework and data analysis procedure

The analysis followed Hyland’s (2005) taxonomy of
metadiscourse, dividing markers into interactive (e.g., transitions, frame
markers, evidentials, code glosses, endophoric markers) and interactional
categories (e.g., hedges, boosters, attitude markers, engagement markers,
self-mentions). Table 2 illustrates functions and examples of these

categories.

Table 2. Hyland’s (2005) interpersonal model of metadiscourse

Category Function Examples
Interactive Help to guide the reader through Resources

the text
Transitions Express semantic relation between And, in addition, but,

Frame markers

main clauses

Refer to discourse acts, sequences,
or text stages

consequently

Finally, to conclude, my
purpose is

Endophoric Refer to information in other parts Noted above, see Fig.,in
markers of the text Section 2
Evidentials Refer to source of information According to X, (Y, 1990),

Code-glosses

from other texts

Help readers grasp the meanings of
ideational material

Z states

Namely, e.g., such as, in
other words

Interactional Involve the reader in the text Resources

Hedges Withhold  the  writer’s full Might, perhaps, possible,
commitment to the proposition about

Boosters Emphasize force or writer’s In fact, definitely, it is
certainty in proposition in fact / clear that
definitely / it is clear that

Attitude Express writer’s attitude to pro- Unfortunately, 1 agree,

Markers position surprisingly

Engagement Explicitly refer to or build a Consider, note that, you

Markers relationship with the reader can see that

Self-Mentions Explicit reference to author(s) 1, we, my, our

Interactive resources help to organize discourse in ways that guide

readers through the text: Transitions (e.g., however, therefore) signal
relations between clauses. Frame markers (e.g., in conclusion, first)
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indicate stages in discourse organization. Endophoric markers (e.g., as
noted above) direct readers to other parts of the text, whereas evidentials
(e.g., according to X, research shows) attribute claims to external sources.
Code glosses (e.g., namely, in other words) are used to provide clarification
or elaboration.

Interactional resources, by contrast, reveal the writer’s stance and
regulate how the audience is addressed. Hedges (e.g., may, might)
introduce tentativeness, whereas boosters (e.g., clearly, in fact) stress
conviction. Boosters (e.g., clearly, in fact, it is obvious that) do the
opposite, strengthening claims by signalling certainty and authority.
Attitude markers (e.g., unfortunately, importantly) express how the writer
evaluates or positions an idea or argument. Self-mentions (e.g., I argue, we
suggest) foreground the writer’s role, and engagement markers (e.g., you
can see, note that) directly address the reader.

This framework was adopted because this model is specifically
designed for academic writing (Zarei & Mansoori, 2011) and provides a
comprehensive model that incorporates previous approaches while
addressing their gaps and overlaps (Hyland, 2005). Given its extensive use
in metadiscourse research (Hyland & Tse, 2004; Triki, 2019), it provides
an effective tool for exploring topic-based variation.

The data analysis process involved three steps, combining
quantitative and qualitative approaches to examine both the distribution
and the contextual functions of metadiscourse markers.

Initially, the corpus of seventy-five essays was processed within a
text analysis environment. Each text was scrutinized to locate
metadiscourse markers, which were then classified and coded according to
the analytical framework. Ambiguous cases were resolved by checking the
operational definitions and examples provided in the literature. Following
identification and coding, quantitative analyses were conducted. The raw
frequencies of each metadiscourse category were calculated, and figures
were normalized to 1,000 words to facilitate cross-topic comparison. The
distribution of metadiscourse markers was compared across the fifteen
topics, allowing for the identification of both overlapping tendencies and
topic-specific distinctions. The analysis was then complemented by a
qualitative stage, in which markers were examined within their textual
environments, and illustrative excerpts were provided to demonstrate their
rhetorical functions. Through this twofold procedure, the research was able
to account for both the general distribution of markers and their rhetorical
realizations in context.

3. Results and Discussion

This section presents the findings and discusses them in relation to
the three research questions. It first outlines the overall distribution of
metadiscourse categories in the dataset, then compares interactive and
interactional markers across the corpus, and finally examines how these
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markers vary across topics. Each stage of the analysis is supported by
quantitative evidence and illustrated with tables and figures.

3.1 Distribution of metadiscourse categories in the corpus

The first research question aimed to determine the general distribution
of metadiscourse categories across the entire corpus. As shown in Figure 1, all
of the interactive categories, such as transitions, frame markers, endophoric
markers, evidentials and code-glosses and interactional categories, such as
hedges, boosters, attitude markers, self-mentions and engagement markers,
were found in English argumentative essays produced by ChatGPT.

m Interactional markers  m Interactive markers

Self-mentions
Engagement markers
Attitude markers
Boosters

Hedges
Code glosses

Evidentials
Endophoric markers um

Frame markers |

Transitions

0 100 200 300 400 500 600 700

Figure 1. Distribution of metadiscourse categories in the ChatGPT’s argumentative
essays

Figure 1 demonstrates that both interactive and interactional markers
appear frequently in the analyzed ChatGPT’s argumentative essays, although
their subcategories show marked variation in distribution. Among interactive
devices, transitions are the most commonly used, followed by frame markers,
code glosses, and evidentials. Endophoric markers are scarcely used in the
corpus. Within the interactional group, hedges represent nearly half of all
instances, whereas boosters, attitude markers, self-mentions, and engagement
markers occur in more even proportions. In a similar vein, Abdi (2002)
observed that non-native students make extensive use of hedges to soften
claims, a tendency also evident in the present data. The rarity of endophoric
references corresponds with Hyland and Tse’s (2004) findings, which suggest
that explicit cross-referencing is more typical of professional academic prose
than of student essays. Below, the frequency of use for each category will be
discussed, along with examples extracted from the corpus.
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The high frequency of transitions (1.78 per 100 words) indicates that
cohesion and the logical sequencing of ideas played a central role in the essays.
This is exemplified below:

(1) “Moreover, compulsory voting can promote political equality by
ensuring that all citizens participate in elections.” Here, the metadiscourse
marker “moreover” creates a cumulative effect that strengthens the flow of
reasoning. (2) “However, globalization can also result in economic inequality
despite its many benefits.” The transition marker “however” establishes
contrast and balance. (3) “Additionally, the relevance of beauty pageants has
been questioned in recent years due to shifting cultural norms.” As an additive
transition marker, “additionally” signals the extension of argument. These
instances confirm that the discourse is heavily reliant on transitions to achieve
textual flow, a pattern consistent with Triki’s (2019) finding that student essays
prioritise connectors to guide readers. In addition to the transitional devices
given in (1), (2) and (3), the dataset also contains a range of transition markers
such as: and, but, while, furthermore, although, as, by, in addition, conversely,
when, if, because, as a result, especially, instead, therefore, since, on the other
hand, in contrast.

Within the interactive categories, frame markers rank second after
transitions, with a normalized frequency of 0.79 per 100 words. The essays
employed these devices to signal sequencing and conclusions:

(4) “In conclusion, therapy can be highly effective in reducing stress
among patients.” The marker “in conclusion” closes the argument explicitly.
(5) “First, it is necessary to acknowledge the economic consequences of
raising the minimum wage.” The marker “first” orients the reader to a staged
argument. (6) “Overall, feminism continues to shape contemporary
discussions of equality.” Here, “overall” generalizes the argument. Such uses
support Hyland and Tse’s (2004) claim that frame markers help structure
complex reasoning, though their relatively modest presence suggests that the
essays often relied on implicit structuring rather than explicit staging. Other
frame markers occurring frequently in the corpus are listed as follows: in
conclusion, one of the primary reasons, one of the strongest/primary concerns,
first, second, furthermore, overall, the question of whether, the issue of, the
debate surrounding, first and foremost, another issue/benefit, another
criticism, ultimately arguing, in recent years.

When compared to the transitions and frame markers, code glosses
were moderately used (0.49 per 100 words), mainly to clarify or exemplify
claims.

(7) “Globalization creates cultural homogenization, for example, the
spread of fast-food chains across the globe.” (8) “Beauty pageants promote
unhealthy ideals, such as unrealistic body expectations.” (9) “Voting reforms
can ensure fairness, that is, they can prevent manipulation and fraud.” The
markers “for example”, “such as”, “that is” show that clarification was
strategically used to make arguments accessible. This confirms Abdi’s (2002)
suggestion that code glosses help writers anticipate reader needs by offering
additional explanation. Several different code-glosses appeared with notable
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frequency, for example: for example, for instance, such as, that is, namely,
including, particularly, in other words.

The fourth most frequently used interactive category is evidentials,
with the frequency of 0.44 per 100 words, showing limited engagement with
external sources in ChatGPT’s argumentative essays. The few instances
illustrate general references rather than disciplinary grounding:

(10) “Studies have shown that therapy reduces symptoms of
depression.” The marker “studies have shown that” invokes authority but in a
broad, unsourced manner. (11) “Evidence from countries with compulsory
voting indicates higher turnout rates.” The marker “evidence from” suggests
research, yet it is generic. (12) “Research from the Alaska Permanent Fund
shows that basic income schemes can work in practice.” The marker “research
from... shows that” again signals authority but without detailed citation.
Compared with research writing in hard sciences, where evidentials dominate
(Hyland & Jiang, 2017), this underuse demonstrates that the essays lack
intertextual depth and remain closer to opinion pieces. Further examples of
evidentials that appeared frequently in the dataset are as: studies have shown,
research suggests, research indicates, evidence suggests, evidence from,
history has shown, history shows, according to, critics argue, proponents
contend, opponents may argue, many argue, often cite, historians risk.

Endophoric markers were relatively rare in the dataset, appearing
only in a few instances (0.10 per 100 words), where the essays referred to other
parts of the text. For example, (13) “As noted above, the evidence strongly
supports this claim” employs as noted above to direct the reader backward in
the text. In (14) “The following section will further illustrate this point,” the
phrase the following section signals a forward reference, preparing the reader
for upcoming discussion. Similarly, (15) “See the argument mentioned earlier
in this essay” uses mentioned earlier to maintain internal cohesion. The overall
low frequency of such devices indicates that students relied more on linear
progression rather than explicit cross-referencing, a finding consistent with
Hyland and Tse’s (2004) observation that endophoric markers are more typical
of advanced academic texts than of short student essays. Some of the
endophoric markers detected in the dataset are as follows: as mentioned above,
as noted earlier, as outlined next, as will be demonstrated.

Among the interactional metadiscourse categories, hedges were by far
the most frequent (1.61 per 100 words), underlining a strong tendency toward
caution. This indicates that claims are typically framed as tentative rather than
categorical, leaving space for alternative viewpoints and reader interpretation.
Such cautious positioning is characteristic of argumentative writing in soft
disciplines, where persuasion often relies on moderation rather than assertive
certainty. At the same time, the heavy reliance on hedging suggests that
epistemic caution sometimes compensates for limited evidential support in the
essays. The essays frequently included modal verbs and tentative expressions
to soften their claims. For instance, (16) “Mandatory voting may enhance
democratic participation but could also reduce individual freedom.” The
hedge “may” acknowledges possibility. (17) “Feminism might still be relevant
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in today s society despite significant progress.” The hedge “might” limits the
force of the claim. (18) “Globalization could create new opportunities, but it
also threatens local cultures.” The hedge “could” positions the statement as
probable but not absolute. These examples align with Hyland’s (1996)
observation that hedging creates a space of negotiation, reflecting an
awareness of alternative viewpoints. A variety of hedging devices were
frequently used in the dataset, including: may, might, can, could, often,
sometimes, generally, typically, usually, frequently, largely, potentially,
arguably, perhaps, tends to, appears to, seems to, is likely to, it is possible that,
may not necessarily, in many cases, could arguably, often argued that.

Attitude markers were also used frequently (0.68 per 100 words),
showing that evaluation is an integral part of how the Al-generated essays
frame their arguments. For example, (19) “It is important to recognize the role
of education in fostering equality.” The marker “important” conveys
evaluative emphasis. (20) “The relevance of beauty pageants is questionable
in modern societies.” The marker “questionable” signals critical stance. (21)
“Mandatory voting remains a vital tool for increasing political participation.”
The marker “vital” emphasizes necessity. These choices give the essays a more
evaluative and engaged tone, indicating that the Al-generated texts move
beyond a purely detached or impersonal style, which echoes Hyland’s (2005)
observation that attitude markers function to position claims interpersonally.
Hyland’s (2005) claim that attitude markers shape interpersonal positioning.
The analysis revealed frequent use of various attitude markers, including the
following: important, significant, essential, crucial, vital, meaningful,
responsible, effective, preferable, desirable, unfortunate, alarming,
problematic, promising, remarkable, inevitable, questionable, troubling,
inclusive, beneficial, harmful, valuable, worthwhile, pressing, healthier.

Self-mentions were moderately present (0.61 per 100 words),
revealing some authorial visibility. Illustrations include: (22) “I argue that
compulsory voting strengthens democracy.” The phrase “I argue” highlights
personal stance. (23) “We suggest that parental control should be balanced
with childrens autonomy.” The phrase “we suggest” signals collective
authorial presence. (24) “In this essay, we contend that globalization requires
nuanced evaluation.” This explicit self-mention frames the argument as a
discursive claim rather than a purely impersonal statement. Their frequency
suggests that the essays move between impersonal formulation and explicit
authorial presence, producing a rhetorical stance in which self-mention is used
selectively rather than extensively, a pattern widely observed in academic
discourse (Hyland & Jiang, 2017). The corpus featured several self-mentions
occurring regularly, such as: I, we, my, our, us.

Boosters, while less frequent (0.59 per 100 words), were nonetheless
present, used to reinforce conviction. Illustrations include: (25) “Research
clearly demonstrates that education reduces inequality.” The booster “clearly”
heightens certainty. (26) “Movements such as #MeToo have undoubtedly
demonstrated the persistence of gender inequality.” The booster
“undoubtedly” asserts a strong claim. (27) “Universal basic income is
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certainly one of the most debated economic policies of our time.” The booster
“certainly” projects firm stance. However, the lower frequency of these
markers in comparison with hedges points to an orientation toward caution
rather than strong assertion, reflecting rhetorical practices typically observed
in the soft disciplines (Hyland & Tse, 2004). A diverse set of boosters was
observed in the corpus, as in the following: clearly, in fact, indeed,
undoubtedly, of course, always, definitely, certainly, must (emphatic use), will
(predictive/strong certainty), it is essential, it is crucial, it is obvious that, there
is no doubt that, surely, truly, without doubt, research has shown,
overwhelmingly.

Engagement markers occurred at moderate levels (0.57 per 100
words), inviting the reader into the discussion. For example, (28), “As we can
see, patients respond positively to therapy.” The phrase, “as we can see”,
works to create a sense of shared observation. In (29), “Policymakers must
recognize the implications of globalization,” the modal “must” is a direct call
to the reader’s sense of duty. Example (30), “Let us consider the potential
drawbacks of universal basic income,” uses “let us consider” to bring readers
into the reasoning process. Such uses illustrate Hyland’s (2001) observation
that engagement markers foster a dialogic relationship by shaping how readers
respond to the text. The analysis further identified the following engagement
markers as commonly used: you, we, our, us, should, must, let us consider, note
that, as we will see, remember that, it is worth noting, one might argue,
governments should, citizens must, we need to, we contend, we propose, let,
consider, it is essential to recognize, need to, opponents may argue.

Overall, the findings suggest that argumentative essays rest on two
key features: cohesion and caution. Cohesion comes mainly from transition
markers, while caution is expressed through hedging. The two-work hand in
hand to create a persuasive style of writing, one that opens space for
negotiation rather than pressing claims with absolute certainty. There is also a
weakness worth noting. Evidentials are seldom used, and endophoric
connections are almost absent. They reduce the essays’ connection to broader
scholarship and weaken their authority. The writing therefore risks sounding
like academic prose in form but not in substance, a pattern reminiscent of
disciplines that lean more on stance than on evidence. As Hyland (2005) and
Abdi (2002) remind us, this reflects the traditions of fields in which knowledge
is treated not as fixed truth but as something open to debate, contestation, and
reinterpretation.

When compared with earlier research on Al-generated texts, the
present findings reveal both points of overlap and areas of difference. One
striking similarity is the dominance of hedges, a pattern also noted in previous
studies (Liu & Deng, 2023; Yuan, 2024). This pattern is also genre-sensitive:
in academic book reviews, ChatGPT has been shown to overuse interactional
resources overall, especially attitude markers, while underusing hedges and
self-mentions compared with human reviewers (Yao & Liu, 2025).The
frequent use of expressions such as may, might, could, and seems suggests that
ChatGPT prefers to frame its claims cautiously rather than with certainty. In
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the same way, the relative absence of evidentials confirms what others have
observed; rather than anchoring arguments in external sources, the texts often
rely on general reasoning. Accordingly, these tendencies place Al writing
closer to the rhetorical style of soft disciplines, where persuasion rests on
positioning and interpretation rather than on evidential authority (Hyland,
2005).

At the same time, the analysis also uncovers some differences. While
several scholars have argued that ChatGPT frequently produces categorical or
overconfident statements (Gao, 2023), the essays in this corpus suggest
otherwise. In this context, hedging is far more common than boosting, creating
an overall tone of caution rather than certainty. Similarly, although Al writing
is sometimes portrayed as impersonal or detached (Li, 2025), the presence of
engagement markers such as we, you, and let us consider indicates that the
model does make an effort to involve the reader.

Overall, the results suggest that Al-generated essays cannot be neatly
described in one way. They support earlier claims about heavy reliance on
hedging, limited use of evidentials, and the preference for interactional
markers, but they also complicate this view. The essays show a mixture of
caution and reader involvement, shaped not only by the model’s probabilistic
nature but also by the conventions of argumentative writing. According to
Hyland (2005), strong academic argumentation requires writers to combine
interactive and interactional resources to both guide readers and establish
authority. However, many studies show that L2 students struggle with this
balance. According to Abdi (2002), Iranian EFL learners tended to rely heavily
on interactional resources, especially attitude markers, while making limited
use of evidentials and transitions. Likewise, Hyland and Tse (2004) pointed
out that undergraduate essays often showed an “evaluative excess,” with stance
dominating over textual organization. The findings here suggest that ChatGPT
mirrors these same patterns and, in certain instances, pushes them even further.

3.2 Comparison of interactive and interactional categories

This section addresses the second research question and presents the
findings concerning the overall use of interactive and interactional
metadiscourse markers in ChatGPT-generated argumentative essays. The
normalized figures reveal a clear imbalance between the two categories:
interactional markers occur at an average rate of approximately 61 per 1,000
words, whereas interactive markers reach only 38 per 1,000 words. A log-
likelihood test confirms that this difference is statistically significant (LL =
178.64, p <.0001), as reported in Table 3.

Table 3. Log-likelihood results of the distribution of interactive and interactional
markers

Interactive Interactional LL Ratio
® %) @ (%)
Metadiscourse 1969 5.83 1218 3.60 +178.64%***

Categories
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Table 3 demonstrates that ChatGPT-produced argumentative essays
show a marked preference for interactional resources associated with stance-
taking and reader engagement, rather than for interactive resources that
primarily serve organizational functions. This pattern is consistent with earlier
findings on student argumentative writing. Hyland and Tse (2004) observed
that student writers tend to privilege interactional resources in order to enhance
persuasive force, while organizational guidance remains comparatively
underdeveloped. Similarly, Hyland (1998) demonstrates that academic
argumentative writing extensively uses boosters as stance-related resources to
negotiate certainty and strengthen claims, particularly in contexts where
persuasion is foregrounded. In this respect, the Al-generated corpus closely
mirrors patterns documented in human student writing. However, the
imbalance observed here appears more pronounced than that typically reported
for expert academic prose. Dahl (2004) noted that in professional writing,
interactional and interactive resources are more evenly distributed, with only
a slight predominance of interactional markers. Overall, these findings suggest
that ChatGPT-generated essays resemble student writing more closely than
expert prose, foregrounding a persuasive stance while placing less emphasis
on explicit structural scaffolding.

3.3 Topic-based variation in metadiscourse use

Figure 2 illustrates the topic-based distribution of interactive and
interactional markers in ChatGPT-generated argumentative essays.

N mm. |nteractive MDMs (per 1000 words)

= (nteractional MDMs (per 1000 words)

v

B

Frequency per 1000 words
N W

-

Figure 2. Topic-based distribution of interactive and interactional categories in the
corpus of ChatGPT argumentative essays

The largest group of topics is characterized by a clear predominance
of interactional resources, indicating a strong emphasis on stance-taking,
evaluation, and reader engagement. This group includes education,
technology, health, environment, politics and law, culture, economics, gender
studies, psychology, and sports. Across these domains, the essays display a
marked preference for interpersonal positioning over explicit textual guidance.
Rather than foregrounding structural signposting, they rely more on evaluative

160



Ruhan GUGQLU - Does ChatGPT argue through structure or stance? A metadiscourse analysis of English argumentative
essays across topics

expressions, cautious claim formulation, and the consideration of alternative
viewpoints. Consequently, the emphasis shifts from formal organizational cues
to the way arguments are framed for the reader and how degrees of
commitment, distance, or caution are conveyed within the discourse. This
tendency is consistent with long-standing findings in metadiscourse research,
which indicate that topics involving evaluation, judgement, or ideological
positioning typically prompt greater use of interactional resources, as
persuasion in such contexts entails heightened interpersonal risk (Hyland,
2005). More recent empirical research on argumentative writing further
supports this view, showing that topic exerts a decisive influence on
interactional choices, with evaluative prompts eliciting denser use of stance
and engagement features irrespective of writers’ proficiency level (Yoon,
2021).

Within this group, topics such as politics and law, economics, gender
studies, psychology, and sports stand out as areas where disagreement and
value-based reasoning are hard to avoid. Arguments in these domains rarely
unfold in neutral terms; instead, they tend to draw on competing perspectives,
moral judgements, and forms of social positioning. This, in turn, creates a
stronger need to signal stance and to engage the reader more directly. Health
and environment show a comparable tendency, not because they are inherently
argumentative, but because they are widely perceived as matters of public
concern, where information is often accompanied by evaluation, caution, and
a sense of responsibility. Technology and education, by contrast, follow a
slightly different path. Although interactional resources remain prominent,
engagement here is generally more measured, suggesting that these topics are
approached as familiar or semi-technical rather than openly confrontational.
Similar patterns have been reported in recent corpus-based studies comparing
Al-generated and human-written argumentative essays, which note a
pronounced reliance on evaluative language when responding to socially
sensitive prompts, alongside more limited forms of dialogic engagement (Jiang
& Hyland, 2025; Alghazo et al., 2024).

Similar patterns have been noted in recent work on Al-generated
academic and argumentative writing. Studies focusing on ChatGPT and
comparable large language models suggest that, when dealing with
controversial, opinion-oriented, or socially sensitive prompts, these texts tend
to rely more heavily on stance-taking, evaluation, and reader engagement than
on neutral or purely descriptive exposition (Cao et al., 2025; Gao et al., 2025).
It could be suggested that this preference reflects an attempt to respond to task
demands and prevailing discourse expectations in academic contexts. This
shows that the dominance of interactional resources in such domains is
unlikely to be incidental, but instead points to a systematic sensitivity to topic
and rhetorical context in Al-produced discourse. Evidence from genre-focused
analyses further indicates that stance serves not only an evaluative function but
also contributes to rhetorical visibility and persuasive force, particularly in
high-stakes academic genres where positioning and credibility are closely
intertwined (Zou & Fan, 2025).
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By contrast, food and nutrition and history stand out as the domains
in which interactive resources exceed interactional ones. In this regard, the
emphasis shifts toward textual organization, coherence, and reader guidance,
with essays favouring explanation, sequencing, and informational clarity over
overt stance-taking. Rather than persuading readers through evaluation, the
texts tend to present information in a structured and accessible way, a pattern
that aligns well with the instructional or advisory character of food- and
history-related discourses. Previous research has shown that explanatory and
informational writing typically privileges interactive metadiscourse resources,
since its primary aim is to guide readers through content and maintain
coherence rather than to foreground interpersonal positioning (Adel, 2006).
Comparable distributions have been reported in genre-based studies of
academic writing more generally, where informational and procedural topics
consistently place greater weight on organizational guidance than on stance
(Biber et al., 2011). The present findings suggest that Al-generated essays
reproduce this familiar functional distinction, adjusting their rhetorical
organization in line with genre expectations rather than applying a uniform
strategy across topics.

A third pattern emerges in religion, arts and aesthetics, and travel and
accommodation, where interactive and interactional resources appear at
broadly comparable levels. This relative balance points to a rhetorical
orientation in which engagement with the reader is tempered by careful textual
organization. In the case of religion, the near parity is associated with a largely
expository mode, in which interpersonal positioning remains restrained,
arguably as a way of avoiding overt ideological confrontation. Arts and
aesthetics tend to adopt an interpretive stance in which evaluation is present
but not strongly foregrounded, allowing space for commentary without
sustained stance marking. Travel and accommodation occupy a different
position again, combining organizational guidance with a moderate level of
engagement that reflects the experiential and descriptive nature of the topic,
where texts both guide readers and sustain an involved tone. Comparable
balanced distributions have also been noted in studies comparing human- and
Al-generated texts, particularly in genres which prioritize description and
interpretation over overt argumentation (Alghazo et al., 2024).

Overall, Figure 2 highlights that Al-generated essays do not follow a
single, uniform metadiscursive pattern across topics. Instead, they exhibit
systematic variation in the use of interactional and interactive resources across
domains and communicative purposes. It could be argued that this variability
mirrors patterns long observed in corpus-based studies of student and
academic writing, where stance and organizational choices shift in relation to
register, discipline, and rhetorical goals (Biber et al., 2011). This shows that
Al-generated texts cannot be reduced to mechanically reproduced templates;
rather, they reflect topic-sensitive rhetorical behaviour that aligns with
emerging accounts of Al discourse as contextually situated and responsive to
discourse expectations (Jiang & Hyland, 2025a; Majdik & Graham, 2024).
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4. Conclusion

This study set out to examine how ChatGPT employs interactive
and interactional metadiscourse markers in argumentative essays across a
range of topics, drawing on Hyland’s (2005) Interpersonal Model of
Metadiscourse. By combining quantitative and qualitative analyses, it
explores the distribution of metadiscourse categories and their use across
topics. Thereby, the study offers a clearer picture of the extent to which
Al-generated essays reflect the rhetorical practices of academic
argumentation.

The analysis shows that ChatGPT-generated argumentative essays
draw on both interactive and interactional metadiscourse markers, shaping
arguments through textual organization and the positioning of claims for
readers. Hedging is particularly noticeable among interactional resources,
pointing to a tendency to frame arguments cautiously and leave room for
alternative positions rather than making categorical claims. On the
interactive side, transitions are especially prominent, highlighting their
role in maintaining cohesion and guiding readers through the line of
argument. This pattern suggests that persuasion in these essays is achieved
largely through careful positioning and textual flow.

The comparison across the corpus pointed to a notable imbalance:
interactional markers appeared almost twice as often as interactive ones.
Higher use of interactional markers than interactive ones shows that the
essays are primarily oriented toward stance construction and interpersonal
negotiation rather than toward explicit textual organization. This pattern
reflects the rhetorical priorities of argumentative writing, where persuasion
depends on evaluating positions, qualifying claims, and anticipating
alternative viewpoints. From this perspective, interactional resources play
a central role in shaping how arguments are presented to the reader. By
contrast, interactive resources, which are more closely associated with
structural guidance and source-based organization, appear less salient in a
genre that privileges positioning and evaluation over exposition. The
observed imbalance therefore points to a genre-driven rhetorical
orientation in Al-generated argumentative essays, rather than to limitations
related to writing competence or academic expertise.

Importantly, the topic-based analysis indicates that the relative
prominence of these resources varies systematically across topics.
Evaluative and socially sensitive domains such as sports, gender studies,
psychology, economics, and politics and law showed a strong preference
for interactional resources, reflecting the need to manage disagreement,
moral judgement, and interpersonal risk. By contrast, food and nutrition
and history emerged as the only domains in which interactive resources
clearly predominated, indicating an orientation toward explanation,
sequencing, and clarity of information. Other topics, including, arts and
aesthetics, travel and accommodation, and religion displayed a more
balanced distribution, combining measured engagement with careful
textual organization. These patterns report that Al-generated
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argumentation is responsive to topic-specific rhetorical demands rather
than being mechanically uniform.

Overall, the findings suggest that ChatGPT produces
argumentative essays that look convincingly academic on the surface and
adopt many of the rhetorical features associated with human writing. At
the same time, this resemblance appears somewhat intensified, as the texts
rely heavily on stance and evaluation. Although the model shows clear
awareness of genre conventions and topic expectations, it consistently
gives priority to interpersonal positioning. As a result, Al-generated essays
often come across as persuasive and dialogic; however, they tend to fall
short in structural balance and evidentiary grounding.

From a pedagogical perspective, these findings point to both
promise and caution. Al-generated essays can be useful teaching resources
for demonstrating how stance, hedging, and reader engagement function in
academic argumentation, helping students notice the interpersonal work
that writing performs. However, they should not be treated as fully
developed models of academic prose. Used uncritically, such texts may
encourage an overemphasis on evaluative language at the expense of
evidence, structure, and disciplinary grounding. Pedagogical engagement
with Al writing therefore needs to be deliberate and reflective,
foregrounding balance and critical awareness rather than simple imitation.

At a theoretical level, the study contributes to ongoing debates on
metadiscourse, genre, and Al-mediated writing by showing that Al-
generated argumentation closely resembles patterns commonly associated
with novice writing and soft-disciplinary discourse. By bringing both the
strengths and the limitations of Al writing into focus, the study reinforces
the importance of genre- and topic-sensitive approaches to academic
discourse and highlights the need for continued research into how
emerging Al technologies are shaping, and potentially reshaping, academic
communication.
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Appendix

Education
1. Should college education be free for everyone?

2. Are standardized tests an accurate measure of student intelligence?
3. Should schools replace textbooks with digital devices?
4. Is homework beneficial to students’ learning experience?
5. Should students be allowed to grade their teachers?
Technology

1. Does technology isolate people or bring them closer together?

2. Should artificial intelligence be regulated by governments?

3. Is privacy more important than national security in the age of digital
surveillance?

4. Should there be age restrictions on smartphone use for children?

5. Are video games to blame for violent behavior in children?

Health

1. Should vaccinations be mandatory for all citizens?

2. Isuniversal healthcare a right or a privilege?

3. Should the use of performance-enhancing drugs in sports be
allowed?

4. Is the legalization of marijuana beneficial to society?

5. Should fast food companies be held accountable for the obesity
epidemic?

Environment
1. Should developed countries be required to do more to combat
climate change?
Is nuclear energy a safe alternative to fossil fuels?
Should animal testing be banned for scientific research?
Can renewable energy fully replace fossil fuels?
Is overpopulation the greatest threat to the environment?

wkh W

Politics and Law
1. Should voting be mandatory in democratic countries?
2. Is censorship ever justified in a free society?
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3. Should countries have open borders for immigrants?
4. Should lobbying be banned in politics?
5. Issocialism a better system than capitalism?

Culture
1. Is modern pop culture contributing to the decline of morality?

2. Should cultural appropriation be considered a crime?

3. Isitnecessary to preserve indigenous languages?

4. Are beauty pageants outdated in modern society?

5. Should parents control what their children watch and read?
Economics

1. Should universal basic income be implemented to address poverty?

2. Is income inequality a serious problem that needs immediate
attention?

3. Should the minimum wage be raised to a living wage?

4. Is globalization beneficial or detrimental to local economies?

5. Should governments provide financial assistance to struggling
industries?

Gender Studies
1. Is feminism still relevant in today's society?
2. Should gender-neutral bathrooms be mandated in public spaces?
3. Are traditional gender roles harmful to society?
4. Is the representation of women in media improving?
5. Should men face consequences for sexist behavior?

Psychology
1. Is mental illness adequately addressed in today's society?
2. Should therapy be a mandatory part of education for young people?
3. Issocial media addiction a real psychological condition?
4. Should parents be held accountable for their children's mental
health?
5. Is it ethical to use psychological tactics in marketing?

1. Should college athletes be paid for their performance?

2. Is the role of sports in society primarily positive?

3. Should performance-enhancing drugs be allowed in professional
sports?

4. Are sports fandoms detrimental to mental health?

5. Should violent sports, such as boxing, be banned?

Religion

1. Should religion play a role in government policy?
2. Isreligious tolerance essential for global peace?
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3. Are atheists discriminated against in modern society?
4. Should religious organizations be taxed?
5. Is faith-based education beneficial or harmful?

History

1. Should controversial historical monuments be removed?
Is history best understood through the lens of the victors?
Did colonialism have a net positive effect on the world?
Should reparations be paid for historical injustices?
Is the teaching of history in schools biased?

wbk v

Art and Aesthetics
1. Is art essential for a well-rounded education?
Should public funding be used to support the arts?
Is modern art a legitimate form of artistic expression?
Should controversial art be censored?
Is street art a valid form of artistic expression or vandalism?

nbk v

Food and Nutrition

1. Should governments regulate fast food companies?
Is a vegan diet healthier than a meat-based diet?
Should schools provide free meals to all students?
Is organic food worth the extra cost?
Should the consumption of sugary drinks be taxed?

Dbk v

Travel and Tourism
1. Is tourism harmful to local cultures?
2. Should countries limit the number of tourists they receive?
3. Is eco-tourism a sustainable alternative to traditional tourism?
4. Should travel agencies be required to disclose the carbon footprint
of trips?
5. Isit ethical to visit destinations affected by disasters?
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Tiirkgede tinlii formantlarina odaklanan arastirmalar niceliksel olarak zengin bir
birikim olusturmasina karsin, bu c¢aligmalar arasinda belirgin bir yontem birligi
bulunmamaktadir. Bu ¢alisma, Ol¢iinlii Tiirkgenin {inli formantlarimi konu alan
arastirmalardaki yontembilimsel farkliliklar1 ve bu farkliliklarin formant degerleri
iizerindeki etkisini inceleyen bir meta-analiz sunmaktadir. Calisma kapsaminda,
Olciinlii Tiirkge tlizerine yliriitillen 16 arastirma taranmis ve bu arastirmalarin
yontembilimsel Olgiitleri  bir veri tablosuna kodlanarak ¢aligmanin verisi
olusturulmustur. Verilerin ¢dziimlenmesinde R programlama dili kullanilarak her bir
inlii ses icin ayr1 ayr1 karma etkiler modelleri olusturulmustur. Incelme sonuglari,
modellerdeki rastgele etkilerin (g¢alisma ve caligma-iinlii etkilesimi), sabit etkilere
(cinsiyet, materyal tiiri, konusmaci sayisi, kayit ortami, kayit aleti, drnekleme hizi,
normalizasyon yontemi) kiyasla degiskenligi aciklamada istatistiksel olarak daha
belirleyici oldugunu gostermistir. Bu bulgu, formant degerlerindeki degiskenligin
biiyiik Olciide caligmalarda agikg¢a raporlanmayan veya standartlastirilmayan oOrtiik
yontemsel tercihlerden kaynaklandigini ortaya koymaktadir. Calisma, Tirkgedeki
sesbilgisel betimlemelerin giivenilirligi ve karsilastirilabilirligi i¢in yontemsel
seffafligin, acik veri paylasiminin ve standart 6lglim protokollerinin gerekliligini
vurgulamaktadir.

! Bu calisma TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri kapsaminda desteklenen
“Olgiinlii Tiirkgenin iinlii formant frekanslar” baglikli proje kapsaminda iiretilmistir. Bununla birlikte
calisma, 22-23 Mayis 2025 tarihlerinde Erzurum Atatiitk Universitesi’nde diizenlenen 38. Ulusal
Dilbilim Kurultayi’nda sunulan ayni1 baslikli bildirinin genisletilmis stirimidiir.
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ABSTRACT

Although research on vowel formants in Turkish constitutes a substantial body of work,
there is a lack of methodological consensus among these studies. This study presents a
meta-analysis examining methodological differences in research on vowel formants in
Standard Turkish and the effects of these differences on formant values. Within the
scope of this study, 16 studies on Standard Turkish were adopted, and the
methodological criteria of these studies were coded in a data table to create the dataset.
In the data analysis, separate mixed-effects models were fitted for each vowel in the R
environment. The results indicated that random effects (e.g., study and study-vowel
interaction) in the models were statistically more determinant in explaining variability
compared to fixed effects (e.g., gender, material type, number of speakers, recording
environment, recording equipment, sampling rate, and normalisation method). This
finding indicates that variability in formant values largely stems from implicit
methodological choices that are neither clearly reported nor standardised across studies.
The study emphasises the necessity of methodological transparency, open data sharing,
and standardised measurement protocols to ensure the reliability and comparability of
phonetic descriptions in Turkish.

Keywords: Vowel formants, Phonetic description, Meta-analysis, Methodology

1. Giris

Unlii formant frekanslari, konusmaya iliskin en sik betimlenen
akustik 6l¢timlerden biridir. Bu formantlar, bir yandan seslerin {iretiminde
gorev alan eklemleyicilerin fiziksel 6zelliklerini yansitarak sesin liretimsel
dogasinin anlagilmasini saglarken, 6te yandan konusmanin algisal ve isitsel
bilesenlerinin ¢dziimlenmesine olanak tanir. Bu ¢ok yonlii yapis1 sayesinde
formant frekanslar;; dil degiskenliginin incelenmesinden konusmaci
tanimlama ¢alismalarina, konusma bozukluklarinin tanit ve takibinden
¢ocuklarda dil gelisiminin izlenmesine ve ikinci dil 6grencilerinin hedef
seslere ne 6l¢iide yaklagtiginin degerlendirilmesine kadar pek ¢ok alanda
yaygin bi¢imde kullanilmaktadir. Ayrica, konusma teknolojileri alaninda,
otomatik konusma tanima ve sentez sistemlerinin gelistirilmesinde de
formant bilgisi temel aliman degiskenlerdendir. Bu ¢ok yonli
kullanimlarina ragmen, Tiirk¢enin {inlii formant verilerine iliskin mevcut
betimlemelerin ~ yontemsel  karsilagtirmalardan ~ yoksun  oldugu
goriilmektedir. Bu ¢alisma, Tiirk¢ede iinlii formantlarinin 6l¢iimiine iliskin
betimlemeleri kargilastirmali bi¢imde ele alarak, alandaki yontembilimsel
cesitliligi ve bunun formant degerleri tizerindeki etkisini degerlendiren bir
meta-analiz niteligindedir.

Unlii formantlari, dilbilimsel betimlemede merkezi bir rol
oynamaktadir. 1948’de yapilan Oncii ¢alismalarla temelleri atilan bu alan,
glinimiize kadar uzanan siire¢te yogun bi¢imde ele alinmis ve dikkate
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deger bir birikim olusturmustur. Ancak Maurer (2024, s. 84), bugiine dek
gerceklestirilen {inli ses betimlemelerinin sayica fazla olmasina karsin
ciddi yontembilimsel sorunlar barindirdigina dikkat ¢ekmektedir. Evrensel
alanyazinda gdzlemlenen bu durum, Tiirkge igin de gecerlidir. Ornegin
Aydin ve Uzun (2020, s. 297), Tiirkgedeki iinlii seslere yonelik
caligmalarda, kargilagtirmali inceleme agisindan O6nemli bir adim olan
normalizasyon isleminin yalnizca sinirli sayida arastirmada yer aldigini
belirtmektedir. Aydin ve Uzun’un (2020) bu goézlemi, Tiirk¢ede {inlii
formant  degerlerinin  gilivenilir ve  karsilastirilabilir  bigimde
sunulmasindaki dnemli bir eksiklige isaret etmektedir.

Bununla birlikte, formant o&l¢limlerinin karsilagtirilabilirligini
etkileyen tek etmen normalizasyon degildir. Betimleyici g¢aligmalarin
yontemsel tasarimi; kullanilan sdyletim materyalinin tiiri, konusmaci
profili, kayit ortami, 6rnekleme hizi, 6l¢iim teknigi ve veri isleme siiregleri
gibi ¢cok sayida etmenden etkilenmektedir. Formant frekanslarinin bu denli
¢ok boyutlu bir iiretimsel dogaya sahip olmasi, ayni {inliiniin farkli
bireylerce iiretildiginde O©nemli Olgiide farklt formant degerleriyle
karsilasilmasina neden olmaktadir (Peterson ve Barney, 1952). Nitekim
Hillenbrand vd. (1995) ve Clopper, Pisoni ve De Jong (2005), yas, cinsiyet,
konusma bicemi ve liretim baglami gibi etkenlerin formant degerleri
iizerinde sistematik etkiler olusturdugunu ortaya koymustur. Bu durum,
yalnizca iiretimsel degil, ayn1 zamanda algisal diizlemde de formantlarin
degerlendirilmesini giiclestirmekte; elde edilen verilerin
genellenebilirligini sinirlamaktadir.

Bu baglamda, yalnizca formant degerlerinin  sayisal
karsilastirmalarla degil, bu degerlerin iiretildigi yontembilimsel kosullarin
biitiinciil bigimde degerlendirilmesi gerekmektedir. Arastirmalarin veri
toplama, inceleme ve raporlama siireglerinde karsilasilan seffaflik
eksikligi, alanyazinda birikimin biitiinlestirilmesini zorlastirmakta ve yeni
¢aligmalarin 6nceki bulgularla tutarli bicimde ilerlemesini engellemektedir
(Winter ve Grice, 2021).

Bu ¢alisma, s6z konusu yontemsel etmenlerin formant degerlerine
olan etkisini ele almanin yani sira, Tiirk¢eye odaklanan g¢aligmalar
yontemsel agidan Kkargilastirmali  bir bakisla degerlendirmektedir.
Boylelikle, Tiirk¢edeki iinlii formantlarina iliskin daha biitiinciil, seffaf ve
tutarlt bir veri zeminin olusturulmasina katki sunmay1 amaglamaktadir.
Ayrica, yontembilimsel ¢esitliligin sesbilgisel veriler lizerindeki etkisini
nicel olarak degerlendiren bu c¢alisma, dilsel veri yorumunda agiklik ve
yeniden iiretilebilirlik ilkelerinin 6dnemini vurgulayan ¢agdas egilimlere
paralel bir yaklasim benimsemektedir.

2. Unlii Formantlarimin Dilbilimsel Betimlemedeki Onemi

Konugma, dogasi geregi siirekli degisim halinde olan sesletimsel
yapilardan olusur. Bu dinamik yapi, akustik ¢oziimleme agisindan Snemli
glicliikler dogurmaktadir. Akustik betimlemeye odaklanan g¢aligsmalar, bu
giicliiklerle baga ¢ikabilmek amaciyla, ses iiretiminin en sabit oldugu alanlara
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yonelir. Bu sabit alanlar, iinlii sesler agisindan bakildiginda birinci (F1) ve
ikinci (F2) formant degerleridir.

Formantlardaki temel degiskenligin kaynagi, ses iiretimi sirasinda
basta dil ve dudak olmak fiizere ses yolunda gerceklesen bigimsel
farkliliklardir. Unliilerin {iretimi sirasinda ses yolu boyunca gergeklesen bu
farkliliklar, her bir iinlii i¢in karakteristik bir formant degerinin ortaya
¢itkmasina neden olur. Alanyazinda bu bigimlenimlerle formant frekanslar
arasindaki iliskinin oldukg¢a karmasik oldugu vurgulanmaktadir (Fant, 1960;
Stevens, 1998). Bu karmasayr en aza indirgemek amaciyla, dilsel
¢oziimlemelerde genellikle ilk iki formant degerine odaklanilir. Bu iki formant,
iinliilerin ag1z boslugundaki en yliksek noktalarmin 6n-arka ve yiiksek-algak
eksenlerinde konumlandirilmasina olanak tanir.

Bu baglamda, birinci formant olarak adlandirilan F1 degeri iinliilerin
dikey diizlemdeki konumu ile ilgilidir. A¢ik {inliiler genellikle yiiksek F1
degerleriyle, kapali iinliiler ise diisiik F1 degerleriyle gozlemlenir. Ikinci
formant olarak nitelenen F2 degeri ise {inliiniin yatay diizlemdeki konumunu,
yani 6n ya da arka {inlii olma niteligini yansitir. On {inliiler daha yiiksek F2
degerine sahipken, arka iinliller daha diisiik F2 degerleriyle tanimlanir. Bu
tanimlamalar dogrultusunda, tinliilerin F1 ve F2 degerleriyle temsil edilmesi,
sesbilgisel betimlemelerde yaygin bigimde kullanilan bir yaklagimdir. S6z
konusu formant degerleri, genellikle ters ¢evrilmis yatay eksende F2 ve dikey
eksende F1 olacak sekilde (Bkz. Sekil 1), Uluslararasi Sesbilgisi Alfabesi (Ing.
International Phonetic Alphabet, IPA) iinli dortgeni ile hizali dagilim
grafikleri aracihigiyla gosterilir (Bkz. Sekil 2).! 2

! Unlii dortgeni, diinya dillerinde yaygin bigimde gézlemlenen temel iinlii seslerin sesletimsel ve akustik
ozelliklerini gorsellestirmek amactyla kullanilan kavramsal bir gergevedir. Bu gosterim, ilk olarak Jones
(1917) tarafindan gelistirilen asal dinlii sistemi (ing. cardinal vowel system) temel alinarak olusturulmus
ve Uluslararas1 Sesbilgisi Dernegi (ing. International Phonetic Association) tarafindan zamanla
giincellenmistir. Unliiler, agiz boslugundaki eklemleyici konumlarina gore yatay eksende dilin én-arka
pozisyonu, dikey eksende ise dilin yiiksekligi dikkate alinarak dortgen bigiminde yerlestirilir (Pfitzinger
ve Niebuhr, 2011). Bu gorsel yap1 hem sesbilgisi 6gretiminde hem de dilsel verilerin betimlenmesinde
temel bir arag islevi goriir.

2 Sekil 1 ve Sekil 2 arasindaki temel fark, ilkinin formant verilerine dayali bir iinlii gorsellestirmest,
ikincisinin ise idealize edilmis bir iinlii dortgeni sunmasidir. Unlii dortgeni, {inliilerin yaklasik sesletimsel
yerlesimlerini temsil eden kavramsal bir semadir; bu yerlesimler, l¢time degil, dilin 6n-arka ve yiiksek-
algak eksenlerine gore belirlenen ideal konumlara dayanir. Buna karsilik, {inlii gorsellestirmesi her bir
tnliiniin gergek F1 ve F2 formant frekanslari esas alarak olusturulur ve bu yonityle daha ayrintili,
olgiime dayali bir betimleme saglar. Giniimiizde deneysel sesbilgisi ve toplumdilbilim alanindaki
caligmalar, bu tiir formant tabanl gorsellestirmeleri yaygin bigimde kullanmaktadir.
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F2

F1

Sekil 1. F1 ve F2 degerlerinin gosterimi

\
\
\

Sekil 2. Unlii dortgeni

Unlii formantlar1 bireyden bireye anlamli &lgiide degiskenlik
gosterebilir. Nitekim ayni {inliinlin farkli konusurlar tarafindan iiretimi
strasinda Olgiilen formant frekanslarmin 6nemli 6lglide farklilik gosterdigi
uzun zamandir bilinmektedir (Peterson ve Barney, 1952). Hatta, neredeyse
ayni fizyolojik yapilara sahip oldugu diisiiniilen tek yumurta ikizleri lizerinde
yapilan ¢aligmalar bile bu tiir farkliliklarin izlenebildigini ortaya koymustur
(Loakes, 2006; Nolan ve Oh, 1996). Bu durum, bireyler arasindaki
farkliliklarin yalmizca fizyolojik temellere dayanmadigini; ayni zamanda
Ogrenilmis bireysel davranislarla da sekillendigini gostermektedir.

Formant frekanslarini etkileyen etmenler oldukga cesitlidir ve hem
konusucu temelli hem de yontemsel degiskenleri kapsamaktadir. Oncelikle,
konusucunun yasi ve cinsiyeti, formant frekanslar iizerinde belirleyici bir
etkiye sahiptir. Ses kivrimi uzunlugu ve bigimi gibi anatomik ozellikler,
akustik ¢iktinin karakterini dogrudan etkiler (Chung vd., 2012; Hillenbrand
vd., 1995; Lee, Potamianos ve Narayanan, 1999; Peterson ve Barney, 1952;
Bickley, 1989). Bunun yani sira, konugma bigemi ve kesiti de dnemli bir
degiskendir. Ozenli ve dikkatli konusma bicemi, cogu zaman daha ug
degerlerde formant {iiretimiyle sonuglanir (Hillenbrand, 2013; Lindbloom,
1963; Nearey, 1989; Strange, 1989). Konusma hiz1 ve tempo da formant
yapisini etkileyen bir bagka etmendir; hizli konugma, {inliilerin {iretim siiresini
kisaltarak formant alanini daraltmakta ve degerlerin merkezilesmesine neden
olmaktadir (Lindbloom, 1963; Turner, Tjaden ve Weismer, 1995).

Bunun yani sira, soyleyisin duygusal ya da vurgusal tonunu ifade eden
biiriinsel ozellikler de formant frekanslarinda degisikliklere yol agabilir
(Fletcher vd., 2015). Sesbilgisel baglam da g6z ard1 edilemeyecek bir etkendir;
iinliilerin &niinde ya da sonrasinda yer alan sesler, 6zellikle essesletim (ing.
coarticulation) siiregleri araciligryla formant yapilarini degistirebilir
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(Lindbloom, 1963; Nearey ve Assmann, 1986; Strange, 1989). Ayrica,
konusucunun toplumsal kimligi, toplumsal konumu ya da bolgesel aidiyeti gibi
toplumdilbilimsel etmenler, ses {iiretiminde sistemli farkliliklara neden
olabilmektedir (Clopper, Pisoni ve De Jong, 2005; Labov, Ash ve Boberg,
2006).

Yontembilimsel agidan degerlendirildiginde, kayit kosullar ve 6l¢tim

araglar1 da formant frekanslarinin giivenilirligini dogrudan etkiler. Kullanilan
mikrofonun tiirli, 6rnekleme orani ve analiz yazilimi gibi unsurlar, 6l¢im
dogrulugunu belirleyen temel faktorler arasinda yer alir (Hillenbrand vd.,
1995). Olgiim islemlerinin ayrmtilar: da bu dogrultuda énem kazamir; formant
izleme yontemleri, analiz penceresinin genisligi ve kullanilan otomatik
¢ikarim algoritmalart gibi degiskenler, elde edilen sonuglarin farklilasmasina
neden olabilir (Bickley, 1989; Fox ve Jacewicz, 2009; Jin ve Liu, 2013;
Ladefoged, 1967; Morrison ve Nearey, 2007). Ayrica, drneklem biiytikligii ve
konusmaci se¢imi de veri yapisini etkileyen 6nemli etmenlerdendir. Aym
konusmacinin birden fazla {iretiminin ortalamasini almak degiskenligi
azaltabilirken, farkli konusucularin verilerini dogrudan bir araya getirmek
karisikliklara yol agabilir (Hillenbrand, 2013; Peterson ve Barney, 1952).
Son olarak, normalizasyon yontemleri, konusucular arast anatomik
farkliliklar1 denetim altina almak amaciyla gelistirilmis analitik araclar
arasinda yer alir. Lobanov (1971) ve Nearey (1978) gibi yontemler, bu amagla
yaygin bi¢cimde kullanilmakta; ancak her bir normalizasyon yontemi, farkli
varyans kaynaklarmi azaltma konusunda degisen derecelerde etkilidir.* Bu
nedenle, yontem secimi, elde edilen verilerin karsilastirilabilirligi agisindan
kritik 6neme sahiptir.

Tiim bu etmenler dikkate alindiginda, tinlii formantlarimin dilbilimsel
betimlemesi yalnizca bir 6l¢iim siireci degil; ¢ok katmanli, disiplinlerarasi ve
yontembilimsel olarak hassas bir degerlendirme siirecidir. Bu karmasik yapi,
formant verilerinin dikkatli yorumlanmasini ve karsilastirmali ¢aligmalarda
yontemsel cesitliligin agik bicimde raporlanmasini gerekli kilmaktadir.

3 Essesletim, bir sesin iiretiminin, ncesindeki veya sonrasindaki seslerin eklemleyici 6zelliklerinden
etkilenmesi durumudur. Konusma akisi igindeki bu etkilesim, seslerin birbirine yakinlagsmasina,
ozelliklerinin kaynasmasina ya da degismesine yol agabilir. Ornegin, bir iinliiniin formant degerleri, onu
izleyen ya da onceleyen {iinsiiziin yeri ve bigimine bagh olarak degisiklik gosterebilir. Tiirkgeye
yonelik bu konuda son dénemde yiiriitiilen bir ¢alisma igin bakiniz Arslan ve Uzun (2025).

4 Unlii formant frekanslarinda gozlemlenen toplumsal ve anatomik farkhiliklari sabitlemek amactyla
literatiirde gesitli normalizasyon yontemleri kullanilmaktadir (Studdert-Kennedy, 1964). Normalizasyon,
gegerli bilgisayimsal islemler araciligiyla tnlii seslerin farkli konusur gruplart ve dil degiskeleri
baglaminda karsilastirilabilir hale getirilmesini saglar (Clopper, 2009). Ornegin, dil degiskesi temelli bir
calismada cinsiyet ve yas gibi etkilerin giderilmesi hedeflenirken; cinsiyet temelli bir arastirmada
etnisite, bolgesel kimlik ve yas gibi degiskenler kontrol altina alimir. En yaygin kullanilan iki yontem
Lobanov (Lobanov, 1971) ve bark (Traunmiiller, 1990) normalizasyonudur. Lobanov yontemi, fizyolojik
(Ornegin, yas, cinsiyet) ve toplumdilbilimsel (Ornegin. degiske kullanimi) farkliliklari en aza indirerek
ozellikle 6lgunlii dil betimlemelerinde tercih edilir. Bark normalizasyonu ise isitsel algiya odaklanir ve
genellikle alg1 arastirmalarinda kullanilir.
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3. Tiirkcenin Unli Formantlarma Yoénelik Gerceklestirilen
Arastirmalar

Tiirkgedeki tinlii formantlarina yonelik olarak gergeklestirilen
caligmalar sayica olduk¢a fazladir ve alanyazinda onemli bir birikim
olusturmustur. Bu alandaki arastirmalar, farkli donemlerde ve ¢esitli amaglarla
ylriitiilmiistiir. Erken donem ¢aligmalardan itibaren iinlii formantlarinin
Olciimiine odaklanan ¢ok sayida ¢alisma bulunmaktadir. Bu kapsamda, Selen
(1979), Ergeng (1989), Kili¢ (2003), Kilig ve Ogiit (2004), Tiirk vd. (2004),
Ciyiltepe ve Orberk (2008), Malkog (2009, 2011), Ciyiltepe, Bekar ve Ergeng
(2009), Yilmaz Davutoglu (2010), Kopkalli-Yavuz (2010), Giiven (2015),
Korkmaz ve Boyaci (2018), Esen Aydmli, Kulak Kayik¢t ve Suslu (2019),
Korkmaz, Boyaci ve Tuncer (2019), Aydin ve Uzun (2020), Erdem Nas (2020),
Kogak (2020), Bortlii (2020), Akbulut ve Erdem Nas (2021), Erdem Nas ve
Yalginkaya (2021) ile Korkmaz ve Boyaci (2022) tarafindan yiiriitiilen
arastirmalar, hem sayisal yogunluk hem de konu ¢esitliligi agisindan one
¢ikmaktadir.

S6z konusu caligmalarin  bir boliimii, Tirkgedeki bdolgesel
degiskenligi ya da dil 6gretimi baglaminda ikinci dil 6grenenlerin iiretimlerini
inceleme amaci tasirken; diger bir bolimii 6l¢iinlii Tiirk¢enin formant
degerlerini betimleyici nitelikte tasarlanmistir. Ancak bu ¢aligmalarin biiyiik
¢ogunlugunun ortak bir yontembilimsel c¢ergeve izlememesi, verilerin
dogrudan karsilastirilabilirligini sinirlamaktadir. Konusucu sayisi, kayit
ortami, sOyletim materyali, inceleme aract ve normalizasyon islemleri gibi
temel etmenler agisindan belirgin bir ¢esitlilik gézlenmektedir. Bu nedenle,
alanyazindaki bulgular, yalnizca belirli baglamsal kosullar dikkate alinarak
anlamli bigimde karsilagtirilabilir hale gelmektedir.

Bu ¢esitliligi gorsel olarak ortaya koymak amaciyla hazirlanan Sekil
3, olgiinlii Tiirkgeye odaklanan galigmalarda raporlanan F1 ve F2 degerlerinin
genel dagilimini sunmaktadir.
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Sekil 3. Olgiinlii Tiirkceye odaklanan ¢alismalarda sunulan iinlii formantlari
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Sekil 3 takip edildiginde, Ol¢ilinlii Tiirkgeye yonelik caligmalarda
betimlenen formant degerlerinin kendi iginde degiskenlik sergiledigi
goriilmektedir. Bu duruma yonelik bir fikir vermesi amaciyla sunulan Sekil 4
ise, F1 ve F2 degerlerinin yillar i¢erisindeki degisimini gorsellestirmektedir.
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Sekil 4. Olciinlii Tiirkgeye odaklanan ¢aligmalarda sunulan F1 ve F2 degerlerinin
yillara gore degisimi

Sekil 4’te izlenen egilim, Olgiinlii Tiirkceye yonelik formant
betimlemesinin zaman iginde farklilagtigini ve yontemsel gesitliligin yalnizca
bireysel caligmalarla degil, donemsel olarak da izlenebilir oldugunu
gostermektedir. Bu agidan Sekil 3 ve 4, alanyazindaki olgiinlii Tiirkge
verilerinin yontemsel ¢ogullugunu ilk bakista goriiniir kilmak agisindan 6nem
tasimaktadir. Ancak, formant verilerindeki bu degiskenligin kaynaklarina ve
olast sonuglarina iliskin ayrmtili degerlendirme, bu g¢alismanin izleyen
boliimlerinde ele alinmgtir.

4. Veri ve Yontem

Bu bolimde, c¢alismanin temelini olusturan veri kiimesi ile bu
verilerin incelenmesinde izlenen yontembilimsel yaklasim ayrimntili bigimde
sunulmaktadir. ilk olarak, calismada incelenen arastirmalarin secimi, kapsami
ve ozellikleri ag¢iklanmakta; ardindan, elde edilen verilerin ¢6ziimlenmesinde
benimsenen analitik araglar tanitilmaktadir.

4.1 Calismanin verisi

Bu ¢alismanin verisi, 6l¢ilinlii Tiirk¢enin {inlii formant frekanslarini
betimleyen arastirmalardan meta-analiz amaci dogrultusunda olusturmaktadir.
Calismanin verisi i¢ asamada elde edilmistir: (1) ¢aligmalara iligkin kapsamin
belirlenmesi, (2) segilen ¢aligmalarin yontembilimsel 6zelliklerinin ayrintilt
olarak incelenmesi ve (3) elde edilen bilgilerin sistematik bir veri tablosuna
doniistiiriilmesi.
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[Ik asamada, Tiirkceye yonelik iinlii formant Slciimlerini iceren 22
calisma belirlenmistir (Selen (1979), Ergeng (1989), Kilig (2003), Kilic &
Ogiit (2004), Tiirk vd. (2004), Ciyiltepe & Orberk (2008), Malkog (2009,
2011), Ciyiltepe, Bekar & Ergeng (2009), Yilmaz Davutoglu (2010), Kopkalli-
Yavuz (2010), Giiven (2015), Korkmaz & Boyac1 (2018), Esen Aydinli, Kulak
Kayik¢r & Suslu (2019), Korkmaz, Boyact & Tuncer (2019), Aydin & Uzun
(2020), Erdem Nas (2020), Kogak (2020), Bortlii (2020), Akbulut & Erdem
Nas (2021), Erdem Nas & Yalcinkaya (2021), Korkmaz & Boyaci (2022)).
Belirlenen bu calismalardan altist agirlikli olarak bolgesel degiskenlik,
ikidillilik ve yabanci dil 6gretimi baglamlarinda gergeklestirildigi igin kapsam
dist brrakilmigtir. Bunun sonucunda, yalmizca Olglinlii Tiirkgede, anadili
Tiirk¢e olan konusurlarla gerceklestirilen ve iiretim verisine dayali formant
Olciimlerini igeren 16 galisma veri havuzuna dahil edilmistir. Bu kapsamda
calismanin ¢dziimlemesine dahil edilen ¢aligmalar sunlardir: Selen (1979),
Ergenc (1989), Kili¢ (2003), Kilic & Ogiit (2004), Tiirk vd. (2004), Malkog
(2009, 2011), Y1lmaz Davutoglu (2010), Kopkalli-Yavuz (2010), Korkmaz &
Boyaci (2018), Esen Aydinli, Kulak Kayik¢r & Suslu (2019), Aydin & Uzun
(2020), Erdem Nas (2020), Bortlii (2020), Akbulut & Erdem Nas (2021),
Erdem Nas & Yalginkaya (2021).

Ikinci asamada, bu 16 galismaya yénelik ayrmtili bir yéntembilimsel
okuma gerceklestirilmistir. Bu okuma sirasinda, her bir ¢aligmada raporlanan
konusucu sayisi, cinsiyet, yas, sOyletim materyali, sOyletim materyalinin
paylasimi, kayit ortami, kayit ekipmani, kayit ornekleme hizi, formant
degerlerinin normallestirilip normallestirilmedigi, normalizasyon
uygulanmigsa kullanilan yontem, tinlii ses ve hem normallestirilen hem de
normallestirilmeyen F1 ve F2 degerleri gibi ydntembilimsel sistematik
bigimde degerlendirilmistir. Bu ayrintili okuma sonucunda, calismalarin
onemli bir kisminda yontemsel Olgiitlerin eksik veya farkli bi¢imlerde
sunuldugu goriilmiistiir.

Ucgiincii asamada, yontembilimsel okuma sonucunda elde edilen
Olciitlerin yer aldig1 bir veri tablosu olusturulmustur. Ancak bu siirecte bazi
giicliiklerle karsilasilmustir. Oncelikle, bircok ¢alismada konusucu yasina
iliskin bilginin farkli bigimlerde raporlandig1 gériilmiistiir. Ornegin bazi
caligmalar yalnizca yas ortalamasini verirken, bazilart en diigiik ve en yiiksek
yas araliklarin1 belirtmistir (Ornegin, 21-25 yas arasindaki katilimcilar). Bu
nedenle, yas bilgisi i¢in veri tablosunda ii¢ ayri siitun agilmig ve bu siitunlar
araciligtyla her g¢alismanin sundugu bigime gore veri girilmistir. Benzer
sekilde, kayit ortami ve kullanilan ekipmana iligkin bilgiler, cogu ¢alismada
hig yer almamus; yer alanlarda ise oldukca genel ifadeler kullanilmistir. Ayrica,
Aydm ve Uzun’un (2020) da belirttigi gibi, formant Slglimlerine ydnelik
normalizasyon islemi yalnizca sinirlt sayida caligmada yer almaktadir. Bu
durum, normallestirilmis F1 ve F2 degerlerinin biiyiik bir kisminda eksik veri
olugmasina neden olmustur.

S6z konusu eksiklikleri daha seffaf bigimde ortaya koymak ve ¢dziim
iiretmek amaciyla veri yapisi esnek bigimde tasarlanmis ve veri kaybini en aza
indirmek igin bazi stratejiler uygulanmistir. Ornegin, yas bilgisi icin
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olusturulan tglii siitun yapisi, farkli raporlama bigimlerine uyum saglama
amaci glitmekle kalmamis; ¢Oziimlemenin kapsayiciligini da artirmigtir.
Bununla birlikte, 6rnekleme hizi, kayit ortami, kayit ekipmani, normalizasyon
yontemi ve normallestirilmis formant degerlerine iligskin siitunlarda 6nemli
Olciide veri kaybi gozlemlenmistir. Bu eksik veri durumu, asagida sunulan
Sekil 5°te gorsellestirilmistir.

Cinsiyet 0%

Soyletim Materyali Paylagimi 0%
Normalizasyon Durumu 10%
Soyletim Materyali 10%

Unli 10%

F1 Degeri 10%
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Normallestirilmis F1 I 93.9%
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Yontembilimsel Olgiitler

Sekil 5. Veri tablosundaki eksik veri

Yukarida agiklanan siire¢lerin sonucunda toplam 219 satirdan olusan
bir veri tablosu elde edilmistir. Veri tablosundaki her satir, bir ¢alismada
raporlanan belirli bir iinliiye ilisgkin formant 6l¢limiinii temsil etmektedir. Bu
veri yapisinin siitun mimarisi Tablo 1’de sunulmustur.

Tablo 1. Veri yapist

Siitun ad1 Tanimi

id Calismanin kimligi

year Calismanin yayimlandig1 yil

material Kullanilan veri sdyletim materyalinin tiirii
mat_share Veri s6yletim materyalinin paylasim durumu
spcount Konusucu sayis1

spgender Konusucularin cinsiyet bilgisi

age_min En diistik yas

age max En yiiksek yas

age mean Ortalama yas

env Kayit ortam

equipment Kayit sirasinda kullanilan ekipman

sample khz kHz cinsinden 6rnekleme hizi

norm Normalizasyon igleminin uygulanip uygulanmadig1
norm_method Normalizasyon yapildiysa kullanilan yontem
flnonr Normallestirilmemis F1 degeri

f2nonr Normallestirilmemis F2 degeri

flnor Normallestirilmis F1 degeri

f2nor Normallestirilmis F2 degeri
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Elde edilen bu veri kiimesi, arastirmacilarla seffaf ve yeniden
iiretilebilir bigimde paylasilmak iizere OSF (Open Science Framework, osf.io)
platformu iizerinden a¢ik erisime sunulmustur (Kaya ve Yagli, 2025).°

4.2 Veri inceleme yontemi

Bu c¢aligmada, meta-analiz kapsaminda olusturulan veri tablosunun
istatistiksel ¢oziimlemesi R programlama dili (R Core Team, 2021)
kullanilarak gerceklestirilmistir. Veri ¢oziimlemesinde karma etkiler modeli
(Ing. mixed-effects model) benimsenmis ve bu modellerin uygulanmasinda
Ime4 (Bates vd., 2015) ve ImerTest (Kuznetsova vd., 2017) paketlerinden
yararlanilmistir.

Karma etkiler modelinin benimsenmesinin arka planinda, veri
yapisina iligkin bazi temel gozlemler bulunmaktadir. Bu gozlemlerden ilki,
inlii verisi tablosunun karmasik ve hiyerarsik bir yapiya sahip olmasidir.
Incelenen calismalar, farkli orneklem biiyiikliikleriyle ve degisen
yontembilimsel yaklasimlartyla veri liretmis; buna bagli olarak her bir
caligmada raporlanan iinlii formant degerleri hem ¢aligmalar arasinda hem de
caligmalarin kendi icindeki iinlii tiirleri arasinda sistematik farkliliklar
gosterebilecek potansiyele sahiptir. Ayrica, ayni1 ¢alismaya ait birden fazla
gdzlem satirt bulundugundan, gozlemler arasinda olast bagimlilik iligkileri s6z
konusudur. Bu nedenle, veriye uygulanacak modelin bu ¢ok diizeyli yapiy1
dikkate almasi gerekliligi ortaya ¢ikmistir.

Bu dogrultuda gelistirilen karma etkiler modelinde iki diizeyde
rastgele etki tanimlanmugtir: (1 | Caligma) ve (1 | Calisma:Unlii). i1k olarak, her
¢alismanin kendi 6rneklemine dayali olarak veri sundugu dikkate alinarak,
calismalar rastgele etki olarak modele dahil edilmistir. ikinci olarak ise,
caligmalarin  kendi iglerinde Ttnlilleri raporlama bigimlerinde farklilik
gosterebilecegi ongoriisiine dayanarak, calisma ve iinlii etkilesimi (Ornegin,
bir ¢alismanin bazi {inlileri raporlayip digerlerini digarida birakmast ya da
olaganin disinda sapma ile raporlamasi olasiligr) ayrn bir rastgele etki olarak
modele eklenmistir.

Modeldeki sabit etkiler ise c¢aligmalarda raporlanan temel
yontembilimsel degiskenler iizerinden yapilandirilmistir. Bu degiskenler
arasinda g¢alismanin yili, konusucu cinsiyeti, kullanilan sdyletim materyali,
kayit ortami, kayit ekipmani, ortalama yas, en diisiikk yas, en yiiksek yas ve
ornekleme hiz1 yer almaktadir.

Analiz siirecinde, gelistirilen karma etkiler modeli her bir {inli ses
icin ayr1 ayr1 uygulanmistir. Bu tercihin arkasinda, iinliilerin iiretimsel
ozelliklerine iliskin bazi gozlemler yer almaktadir. Her iinli ses, farkli

3 OSF, bilimsel aragtirma siireglerinde seffafligi, agiklig1 ve yeniden iiretilebilirligi desteklemek amaciyla
gelistirilen gevrim i¢i bir agik bilim platformudur. Aragtirmacilar bu platform araciligiyla veri kiimelerini,
analiz kodlarini, gorselleri ve diger arasgtirma g¢iktilarimi agik erisimli bigimde paylasabilir, boylece
bilimsel igbirligini ve yeniden kullanim olanaklarini artirabilirler. Tiirkiye baglaminda yiiriitiilen dilbilim
arastirmalarinda agik bilime yonelik kavramsal gergeveyi tartisan ve 6n kayit, veri paylasimi ve yeniden
retilebilir i akiglart gibi temel uygulamalara dikkat ¢eken bir ¢aligma igin bakiniz Ataman, Caglar ve
Kirkier (2021).
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eklemleyici pozisyonlari, hava akimi diizenlemeleri ve rezonans 6zelliklerine
sahiptir. Bu fizyolojik ve akustik farkliliklar, tiim iinliilerin tek bir modelle
birlikte analiz edilmesini istatistiksel olarak sorunlu hale getirebilmekte ve
modelin agiklayiciligini sinirlayabilmektedir. Bu nedenle, daha disiik hata
orani ve daha yiiksek agiklayicilik diizeyi elde edebilmek adina, modelleme
stireci ses tilirli diizeyinde gerceklestirilmistir. Bu baglamda kullanilan model
mimarisi (1)’de sunulmustur.

(1) Analizde kullamlan modeller®
(a) FINonr ~ Y1l + Cinsiyet + Materyal + Ortam + Arag +
Ortalama yas + En diisiik yas + En yiiksek yas + Ornekleme
hiz1 (1 | Caligma) + (1 | Calisma:Unlii)
(b) F2Nonr ~ Yil + Cinsiyet + Materyal + Ortam + Arag +
Ortalama yas + En diisiik yas + En yiiksek yas + Ornekleme
hiz1 (1 | Caligma) + (1 | Calisma:Unlii)

(1)’de sunulan model yapisi, ¢alismalarda gozlemlenen yontemsel
cesitliligin formant degerleri iizerindeki etkilerini degerlendirmeye olanak
tanimaktadir. Bu degerlendirme, dlgilinlii Tiirkgeye iligkin formant verilerini
yontemsel baglamlariyla birlikte ele alan sistematik bir meta-analiz
yaklasimiyla  gerceklestirilmistir.  Boylece, alanyazindaki bulgularin
karsilastirmali bicimde yorumlanmasi miimkiin hale gelmistir.

5. Bulgular ve Tartisma

Bu bolimde, olgiinlii Tiirkgenin {iinlii formantlarma yonelik
gerceklestirilen ¢aligmalara dayali olarak yiiriitiilen meta-analizin bulgular
sunulmakta ve bu bulgular ger¢evesinde {inlii formant arastirmalarinin
yontembilimsel nitelikleri tartigilmaktadir. Meta-analiz kapsaminda her bir
iinlii ses i¢in ayr1 ayri gelistirilen modeller elde edilmistir. Bu modellere iliskin
en temel gozlem, modellerdeki rastgele etkilerin sabit etkilere kiyasla daha
baskin bir agiklayiciliga sahip olmasidir. Bu durum, formant verilerine iliskin
caligmalarda aragtirmacilar tarafindan agik¢a raporlanmayan ancak modele
yanstyan ortiik yontembilimsel farkliliklarin varligina isaret etmektedir.

Ozellikle her calismanmn farkli veri toplama siiregleri, konusucu
profilleri ve kayit kosullar1 gibi yontemsel ayrimlar icermesi, modellerde
rastgele etkilerin yiiksek varyans agiklayiciliina sahip olmasina neden
olmustur. Ayrica, verinin her bir ¢aligmada belirli bir iinliiye iliskin olarak elde
edilmesi sirasinda kullanilan sdyletim materyali, kayit ortam1 ve konusucu yasi
gibi degiskenlerin bu etkiyi artirdigi diisiiniilmektedir. Bu gozlemleri sinamak

© Modelin R ortamu ile uyumlu mimarisi su sekilde sunulabilir:

Flnonr ~ year + spgender + material + env + equipment + age_mean + age_min + age_max + samplekhz
+ (1 | study) + (1 | study:vowel)

F2nonr ~ year + spgender + material + env + equipment + age_mean + age_min + age_max + samplekhz
+ (1 | study) + (1 | study:vowel)
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amaciyla, rastgele etkilerin modele anlamli katki yapip yapmadigim
belirlemek igin olabilirlik orant testi (Ing. likelihood ratio test, LRT)
uygulanmustir. Bu test, hem ¢aligmalar arast degigkenligin (1 | Calisma) hem
de calismalar icindeki farkli {inlilerin (1 | Caligma:Unlii) ayr1 ayr
degerlendirilebilmesini saglamistir.

Asagida sunulan Tablo 2 ve 3, [e] linliisii i¢in gelistirilen modelin
¢iktilarini vermektedir.

Tablo 2. [e] linliisiine iligkin gelistirilen modelin ¢iktilari: Rastgele etkiler
Toplam Toplam

Rastgele Varyans Standart Standart

. Varyans (F2) Varyansa  Varyansa
Etkiler (F1) Sapma (F1) Sapma (F2) Katki (F1) Katki (F2)
Caligma 4.32 2.08 9.42 3.07 %23 %23
Gahsma: ¢ o5 2.58 17.58 4.19 %35 %43
Unlii
Arttk  7.99 2.83 14.02 3.74 %42 %34

Tablo 3. [e] linliisiine iligkin gelistirilen modelin ¢iktilari: Sabit etkiler

— — < = o~ — — < ~ o~ —~
2 = ks 2 EL & Q ks =& & &
£ T Io%z: oz : fea iz o; oz
2 E f= 242 2 E 2= i3 3 9
< < s v B A < s v B A
3 SEE g8 2 & a g 2 2
Intercept 477.8 162800.0 0.002 0.003 0.99987 1938 224100.0 0.0175 0.009 0.999
Yil 0.000000019 79.73  0.002 0.000 1.00000 0.0000003879 109.7 0.0175 0.000 1.000
Cinsiyet
64.69 2553.0 0.002 0.025 0.99891 175.8 3513.0 0.0175 0.050 0.994
(Karma)
insiyet
Cinsiye 7438 1478 7.0 5033000151 3346 1951 7.0 17.1520.001
(Kadin)
Materyal -
-114.5 2277.0 0.002 0.99805 141.2 3134.0 0.0175 0.045 0.994
(Paragraf) 0.050
Materyal
(Ses) 4.70 27.65 7.0 0.1700.86984 -1.85 36.50 7.0 -0.051 0.961
es
Materyal -
L -126.0 3789.0 0.002 0.99862 -53.66 5214.0 0.0175-0.010 0.999
(Sozciik) 0.033
Kayit
ortami 180.5 5465.0 0.002 0.033 0.99862 3491 7522.0 0.0175 0.005 0.999
(Stiidyo)
Kayit
ortami 97.30 2474.0 0.0020.039 0.99840 92.60 3405.0 0.0175 0.027 0.996
(Oda)
Eki
l.pman 102.3 1758.0 0.002 0.058 0.99783 65.6 2419.0 0.0175 0.027 0.996
(Mikrofon)
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Tablo 3 ve 4 takip edildiginde, toplam varyansin biiyiik bir
boliimiiniin rastgele etkiler tarafindan agiklandig1 gériilmektedir. Ornegin, [e]
inliisine iliskin F1 degerlerindeki degiskenligin %35°1 ¢aligma-iinlii
etkilesiminden, %23’ ise farkli caligmalar arasindaki yoOntembilimsel
farklardan kaynaklanmaktadir (p < .05). Buna karsin sabit etkilerin varyans
iizerindeki etkisi daha sinirlidir; 6rnegin [e] i¢in yalnizca cinsiyet degiskeninin
anlaml1 bir sabit etki gosterdigi goriilmektedir (p < .05). Bu durum, formant
degerleriyle ilgili verilerin yalnizca sabit degiskenlerle degil, ayni zamanda
calismalara 6zgii daha derin yapisal farkliliklarla da sekillendigini ortaya
koymaktadir. Bu galismada diger tinliiler i¢in gelistirilen modellerin rastgele
etki giktilar1 da hemen hemen benzer egilimler gostermektedir.”

Bu bulgular, bir dnceki béliimde de belirtildigi {izere, veri tablosunun
olusturulmas: siirecinde yapilan ayrintili yontembilimsel okuma sirasinda da
gozlemlenen duruma paraleldir. Caligmalarda belirli bir ydntembilimsel
ol¢iitiin izlenmemesi, verilerin ortak bir zeminde degerlendirilmesini biiyiik
Olciide gliglestirmistir. Bu yontembilimsel daginiklik, veri tablosunda eksik
verilerin olugmasina yol agmis ve formant 6lgiimlerinin karsilagtirilabilirligini
sinirlamistir.

Aslinda yalnizca Olgiinlii Tiirkgeye odaklanan 16 ¢alismanin
yontembilimsel dlgiitlerle olusturuldugu genel tablo degil, tek bir ¢aligmada
ele alinan bir {inli sesin verisi dahi kendi i¢inde oldukg¢a hiyerarsik ve
karmasgik bir yapiya sahiptir. Caligmalar cogu zaman yas, cinsiyet, soyletim
materyali ve kayit ortami gibi temel bilgileri sunsa da bu bilgilerin ardinda
yatan daha derin etkileyen faktorlerin ¢cogu genellikle raporlanmamistir.
Ornegin, konusucunun kimligi, dilsel tutumu ve kullandigi degiske gibi
toplumsal arka plan 6zellikleri ya da iinliiniin 6ncesindeki ve sonrasindaki
sesler gibi sesbilgisel baglami, formant degerlerini ciddi bi¢imde
etkileyebilecek unsurlardir. Bir ¢alismada sdyletim materyali olarak yalnizca
sozciiklerin belirlenip seffaf bigimde sunulmasi, yontembilimsel raporlama
agisindan olumlu bir yaklasim olsa da bu sozciiklerdeki iinliilerin
essesletimden nasil etkilendigi gibi kritik etmenlerin géz ardi edilmesi riskini
ortadan kaldirmaz.

Bu noktada tartigmaya agik olan temel soru sudur: Tiirkgenin tinli
formantlarim1  betimleyen c¢alismalarda hangi yontembilimsel Olgiitler
raporlanmamis olabilir? Bu soruya verilecek yanit, yalnizca eksik bilgilerin
saptanmasi acisindan degil, ayni zamanda alandaki betimlemelerin
karsilastirilabilirligini etkileyen yapisal sorunlarin anlagilmasi agisindan da
onemlidir. Bu boliimiin takip eden satirlarinda, Tiirk¢enin {inlii formantlari
alanyazininda siklikla g6z ard: edilen ya da yetersiz bigimde raporlanan bazi
temel yontembilimsel etkenler sunulmaktadir.

Formant verilerindeki farklilagmanin 6nemli bir boliimii, c¢ogu
caligsmada agikc¢a belirtilmeyen fakat Slglimleri dogrudan etkileyen yontemsel
degiskenlerle iligkilendirilebilir. Bunlarin baginda kayit kosullar1 gelmektedir.
Stiidyo mikrofonlari, bilgisayar mikrofonlari, taginabilir ses kayit cihazlar1 ya

7 Caligmada ele alinan diger iinliilere yonelik rastgele etkilere iliskin tablolar ¢alisma ekinde sunulmustur.
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da cep telefonu mikrofonlar1 gibi kayit siirecinde kullanilan ekipman tiirleri
arasinda formant degerlerinde anlamli farklar olusabilmektedir (Fahed vd.,
2022; Zhang, Jepson ve Chuang, 2024). Olciimiin gerceklestirildigi donanimin
teknik kapasitesi, ses sinyalinin kalitesini dogrudan etkileyerek akustik
verilerin giivenilirligini belirlemektedir (Jannets vd., 2019). Bu baglamda,
laboratuvar ortaminda profesyonel ekipmanlarla elde edilen verileri ile
uzaktan veri toplama araglar1 kullanilarak toplanan veriler arasinda formant
diizeyinde farkliliklarin gézlemlenmesi sasirtict degildir (Chai ve Garellek,
2022; Conklin, 2023).

Kayit ekipmaninin yani sira, konusucu se¢imi de formant verilerinin
dogasini etkileyen onemli bir degiskendir. Konusucularin yag ve konugma
bigcemi gibi 6zellikler, {inlii liretimi iizerinde sistematik etkiler yaratmaktadir.
Ozellikle yas degiskeni, bolgesel degiskenlik calismalarinda formant yapisini
dogrudan etkilemektedir (Clopper, Pisoni ve De Jong, 2005; Jacewicz, Fox ve
Salmons, 2011). Peterson ve Barney’in (1952) &lgiinlii Amerikan Ingilizcesi
iizerine gergeklestirdigi klasik ¢aligma bile, sonradan yapilan aragtirmalarla
aslinda ciddi diizeyde bolgesel degiskenlik icerdigi gosterilen bir Ornege
doniismistiir. Buna ek olarak, resmi ve giindelik konugma gibi konugma
bigemindeki farkliliklar, iinlii tiretim siiresi ve formant degerleri iizerinde
anlamli etkilere sahiptir (Clopper, Pisoni ve De Jong, 2005; Nolan vd., 2009).

Soyletim yontemi de {inlii formantlarinin dl¢iimiinii etkileyen kritik
bir unsurdur. Sozciik listeleri, tasiyici timceler, yalin sesler veya siirekli
konusmadan olusan veri toplama baglamlari, elde edilen formant frekanslarini
dogrudan bigimlendirmektedir (Kent ve Vorperian, 2018).% Sdyletim
materyalinin icerigi, konusucunun deney ortamina tepkisi ve essesletim gibi
etmenler, verinin gegerliligini etkileyen 6nemli parametrelerdir (Clopper,
Pisoni ve De Jong, 2005). Bu nedenle, yalnizca sozciigiin yiizeysel bigimde
sunulmasi, o sozciikteki iinliinlin sesbilgisel baglaminin goz ardi edilmesine
yol acabilmektedir.

Son olarak, verilerin incelenmesi ve islenmesinde kullanilan
yontemler ve yazilimlar da formant degerlerinde farklilik yaratabilmektedir.
Ayn1 akustik veri, kullanilan analiz aracina bagli olarak farkli bigimlerde
oOlciilebilmektedir (Burris vd., 2014). Ayrica, formant analizinde benimsenen
¢ozlimleme parametreleri, elde edilen sonuglarin giivenilirligini ve
karsilastirilabilirligini dogrudan etkilemektedir (Kendall ve Vaughn, 2015,
2020). Bu baglamda, hem veri iiretim siireglerinde hem de analiz agamalarinda
benimsenen standartlarin belirginlestirilememesi, Tiirk¢eye iligkin formant
calismalarinda  tutarli ve karsilastirilabilir ~ sonuglara  ulagilmasini
giiclestirmektedir.

8 Tastyict tiimee, konusma verisinin sabit bir sézdizimsel baglam iginde elde edilmesini saglamak
amaciyla kullanilan sabit yapili ifadelerdir. Bu veri sdyletim yonteminde genellikle hedef sozciik ya da
ses bir bosluga yerlestirilir (Ornegin, Ali __ dedi.) Bu yontem, seslerin iiretimini etkileyebilecek
baglamsal (6nceki/sonraki) ses dizilimlerini kontrol altina alarak 6l¢timlerdeki degiskenligi azaltmay1
amaglar.
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Sonug olarak, bu boliimdeki inceleme araciligiyla elde edilen
bulgular, Tiirkgenin iinlii formantlarmi1  betimleyen c¢aligmalarin
yontembilimsel ¢esitliliginin yalnizca formant dlglimleri izerindeki etkilerine
degil, ayn1 zamanda alanyazinda karsilastirilabilirligin sinirlarina da vurgu
yapmaktadir. Rastgele etkilerin baskinligi, arastirmacilar tarafindan c¢ogu
zaman agik bi¢gimde raporlanmayan ancak veri iiretim ve analiz siireglerine
ickin olan yontemsel farkliliklarin giiglii bir gdstergesi niteligindedir.

6. Sonuc¢

Bu meta-analiz, Tiirk¢enin iinli formantlarina iligkin yiiriitiilen
caligmalarin sistematik bir ¢ergevede degerlendirilmesine olanak tanimis;
boylece alanyazindaki yontembilimsel ¢esitliligin ve daginikligin 6lgiilebilir
etkilerini goriiniir kilmistir. Incelenen calismalarda gozlemlenen ortiik
yontemsel farkliliklarin, gelistirilen modellerde sabit etkilerden ¢ok rastgele
etkiler araciligiyla agiklanmasi, bu gesitliligin istatistiksel olarak anlamli bir
diizeyde modellendigini ortaya koymustur. Bu durum, yalnizca ge¢mis
calismalardaki ortiik varsayimlarin agiga cikarilmasia degil, ayn1 zamanda
gelecekteki arastirmalar igin yontemsel bir uyar islevi gérmesine de olanak
saglamaktadir.

Elde edilen bulgular, yontembilimsel seffafligin saglanmasinin
dilbilimsel verilerin karsilagtirilabilirligi agisindan ne denli kritik oldugunu
acikca ortaya koymaktadir. Ozellikle modellerdeki varyansmn biiyiik dlciide
caligmalara 6zgii rastgele etkilerle agiklanmasi, veri {iretim siirecinde agik
bi¢imde raporlanmayan ya da sistematiklestirilmeyen degigskenlerin 6nemli rol
oynadigini gostermektedir. Nitekim ¢aligsmalarda veri sdyletim yontemi, kayit
ortami, kullanilan ekipman ve konusucu ozellikleri gibi temel degiskenler
¢ogu zaman rapor edilmekle birlikte, Sl¢lim yontemleri, sesbilgisel baglam ve
konusucularin toplumsal arka plani gibi daha derin diizeydeki etmenler siklikla
g6z ard1 edilmektedir. Bu eksiklik, yalnizca tekil ¢alismalarin i¢ tutarliligini
degil, ayn1 zamanda c¢aligmalar arasi karsilastirmalarin gecerliligini de
etkilemektedir. Boyle bir yontembilimsel belirsizlik, alandaki bilgi birikiminin
birikimli bigimde gelismesini sinirlandirmakta ve farkli caligmalarin birbiri ile
iletisim kurmasini da zorlagtirmaktadir.

Winter ve Grice’in (2021) de belirttigi gibi, dilbilim aragtirmalarinin
yalnizca istatistiksel analiz tekniklerine odaklanmasi yeterli degildir; ayni
zamanda tutarsizliklarin nasil ele alinacagina iligkin agik bir yontem tasarimi
da benimsenmelidir. Katilime1 demografisi, kayit kosullart ve veri sdyletim
yontemleri gibi temel degiskenlerde tutarsizliklar barindiran ¢aligmalarin
bulgulari, yalnizca o ¢aligmanin baglamia 6zgii kalir ve daha genis bir dilsel
olguyu temsil etme iddiasindan uzaklasir. Bu ¢alisma, yalnizca formant 6l¢iim
yontemlerine iligkin bir degerlendirme sunmakla kalmamakta, ayn1 zamanda
Tiirkgede deneysel sesbilgisi ve sesbilim aragtirmalarinda ve dil degiskenligi
caligmalart i¢in yeniden Tretilebilir ve karsilagtirilabilir veri iiretiminin
Onemini ortaya koymaktadir. Bu baglamda, Tiirk¢enin iinli formantlar1 gibi
sesbilgisel ve sesbilimsel betimlemelerine iliskin yapilacak gelecekteki
caligmalarda, yontemsel seffaflik, standartlastirma ve yeniden iretilebilirlik
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ilkelerinin &ncelikli hedefler arasinda yer almasi gerektigi agiktir. Ozellikle
ortak bir Ol¢iim protokolii ve raporlama oOlgiitiiniin belirlenmesi hem veri
niteligini artiracak hem de farkli arastirmalar arasinda dogrudan karsilastirma
yapilabilmesini olanakli kilacaktir. Bunun yani sira, agik veri paylasimi
kiiltiirtiniin giigclendirilmesi, alandaki bulgularin dogrulanabilirligini artiracak
ve Tiirkgenin sesbilgisel dzelliklerine iliskin daha biitiinciil ve erisilebilir bir
bilgi zemini olusturacaktir.
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Ek

Bu ¢alisma kapsaminda gelistirilen modellerde rastgele etkilerin model
geneline anlamli katki yapip yapmadigina yonelik uygulanan olabilirlik oran

testini i¢eren tablolar asagida sunulmusgtur.

Tablo 1. [i] unliisiine iligkin gelistirilen modelin ¢iktilari: Rastgele etkiler

Rasteele Varyans Standart Varyans Standart  Toplam  Toplam
etkiler (F1) Sapma (F2) Sapma  Varyansa Varyansa p LRT
(F1) (F2)  Katki (F1) Katk: (F2)
Calisma 16.20 4.02 21.80 4.67 %16 %22 <.05
Calisma:Unlii ~ 52.04 7.21 41.97 6.48 %352 %42 <.05
Artik 31.76 5.64 36.23 6.02 %32 %36 -
Tablo 2. [ce] iinliistine iliskin gelistirilen modelin ¢iktilar1: Rastgele etkiler
Rastgele Varyans Standart Varyans Standart  Toplam  Toplam
etkiler (F1) Sapma (F2) Sapma  Varyansa Varyansa p LRT
(F1) (F2)  Katki (F1) Katki (F2)
Calisma 0.00 0.00 14.00 3.74 %9 %39 > .05
Calisma:Unlii ~ 12.00 3.46 21.20 4.61 %61 %59 <.05
Artik 6.10 2.47 0.72 0.85 %30 %2 -
Tablo 3. [y] tinliisiine iliskin gelistirilen modelin ¢iktilari: Rastgele etkiler
Rastgele Varyans Standart Varyans Standart  Toplam  Toplam
etkiler (F1) Sapma (F2) Sapma  Varyansa Varyansa p LRT
(F1) (F2)  Katki (F1) Katki (F2)
Calisma 15.00 3.87 10.00 3.16 %79 %24 <.05
Calisma:Unlii ~ 2.50 1.58 16.50 4.06 %13 %40 <.05
Artik 1.50 1.22 14.50 3.81 %38 %36 -
Tablo 4. [a] tinlistine iliskin gelistirilen modelin ¢iktilari: Rastgele etkiler
Rastgele Varyans Standart Varyans Standart  Toplam  Toplam
etkiler (F1) Sapma (F2) Sapma  Varyansa Varyansa p LRT
(F1) (F2)  Katki (F1) Katk: (F2)
Calisma 4.00 2.00 8.00 2.83 %20 %25 <.05
Calisma:Unlii ~ 11.20 3.35 11.90 3.45 %56 %37 <.05
Artik 4.80 2.19 12.10 3.48 %24 %38 -
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Tablo 5. [w] tinliisiine iliskin gelistirilen modelin ¢iktilar1: Rastgele etkiler

Standart Standart Toplam  Toplam
Rastgele Varyans Varyans
etkilor (F1) Sapma (F2) Sapma Varyansa Varyansa p LRT

(F1) (F2) Katki (F1) Katk: (F2)
Calisma 2.00 1.41 8.00 2.83 %10 %25 <.05
Calisma:Unlii 15.00 3.87 11.40 3.38 %75 %36 <.05
Artik 3.00 1.73 12.60 3.55 %15 %39 -
Tablo 6. [o] tinliisiine iligkin gelistirilen modelin ¢iktilari: Rastgele etkiler

tandart tandart  Topl Topl

Rastgele Varyans Standar Varyans Standar oplam oplam
etkilor (F1) Sapma (F2) Sapma Varyansa Varyansa p LRT

(F1) (F2) Katki (F1) Katk: (F2)
Calisma 0.50 0.71 12.00 3.46 %1 %24 >.05
Calisma:Unlii 28.00 5.29 19.00 4.36 %56 %38 <.05
Artik 21.50 4.64 19.00 4.36 %43 %38 -
Tablo 7. [u] tinliisiine iliskin gelistirilen modelin ¢iktilari: Rastgele etkiler

tandart tandart  Topl Topl

Rastgele Varyans Standar Varyans Standar oplam oplam
etkilor (F1) Sapma (F2) Sapma Varyansa Varyansa p LRT

(F1) (F2) Katki (F1) Katk: (F2)
Calisma 13.00 3.61 12.00 3.46 %26 %24 <.05
Calisma:Unlii 36.00 6.00 17.00 4.21 %72 %38 <.05
Artik 1.00 1.00 19.00 4.36 %2 %38 -
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oz

Bu ¢alisma, Tiirkgedeki /a/ tinliisiiniin tinlii dortgeni tizerindeki konumunu belirlemeyi
ve sesbirim diizeyinde hangi Uluslararast Fonetik Alfabe (UFA) karakteriyle
gosterilmesinin en upygun olacagmi ortaya koymayir amaglamaktadir. Ayrica, /a/
iinliistintin Tiirkgedeki alt sesbirim varyasyonlart 6rneklenerek, fonetik ve fonolojik
diizlemler arasindaki smirm kuramsal olarak nasil daha tutarli bigimde tanim-
lanabilecegi tartisiimaktadir. Caligmada, artikiilatuvar temelli liggen modelden akustik
dortgen modele gegisin tarihsel arka plan1 6zetlenmekte; fonetik temsillerin fonolojik
aciklamalara yanlis bigcimde aktarilmasinin  dogurdugu kavramsal karisiklik
incelenmektedir. Fonetik—fonolojik siireklilik (continuum) kavrami, bu iki diizlemin
siklikla birbirine karistirilmasina yol agan temel etmenlerden biri olarak
degerlendirilmektedir. Sesbirimlerin fonolojik 6zelliklerinin fonetik veriler {izerinden
yorumlanmasi, bu kavramsal karisikligmm en belirgin sonucudur. Oysa fonolojik
ozellikler, fiziksel dlgiimlerle degil, soyutlama yoluyla belirlenebilir. Bu baglamda,
algisal fonetik aragtirmalar ve fonolojideki ¢agdas bir yaklagim olan Element Teorisi,
sesbirimlerin fonolojik kategorilerinin daha tutarli bi¢imde tanimlanmasina katki
saglayabilir. Sonug olarak, Tiirk¢edeki /a/ iinliistiniin temel fonolojik 6zelligi agiklik
(genislik) olup, arka—orta—6n konumu fonetik diizleme aittir; bu nedenle sesbirim
diizeyinde /a/ bigimiyle temsil edilmesi gerekir.

Anahtar Sozciikler: Fonetik, Fonoloji, Unlii dortgeni, Tiirkce

! Okumay1 kolaylagtirmak igin metin i¢inde Uluslararasi Fonetik Alfabe (UFA) kodlari kullanilmamistir.
Dolayisiyla, “Tiirkge /a/ tinliisti”, “/a/ sesbirimi”, “/a/ tinliistiniin ince alt sesbirimi”, “/a/ tinlisiiniin kalin
alt sesbirimi” gibi ifadelerde gegen a karakteri UFA kodu degildir. Gerekli oldugu durumlarda kodlar
metin akigindan ayrilarak ayr1 bir satirda gosterilmistir.
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ABSTRACT

This study aims to determine the position of the Turkish vowel /a/ within the vowel
quadrilateral and to identify the most appropriate International Phonetic Alphabet (IPA)
symbol for representing it at the phonemic level. In addition, by exemplifying the sub-
phonemic variations of /a/ in Turkish, the paper discusses how the boundary between
the phonetic and phonological levels can be more accurately defined from a theoretical
perspective. The historical background of the transition from the articulatory triangle
model to the acoustic quadrilateral model is summarized, and the conceptual confusion
arising from the misinterpretation of phonetic representations as phonological
explanations is examined. The concept of the phonetic—phonological continuum is
addressed as a key factor underlying the frequent conflation of these two domains.
Interpreting the phonological properties of phonemes solely on the basis of phonetic
data represents a major consequence of this conceptual ambiguity. However,
phonological properties should be established not through physical measurement but
through abstraction. In this regard, perceptual phonetic studies and the contemporary
phonological framework known as Element Theory may offer a more consistent means
of defining phonological categories. In conclusion, the essential phonological property
of the Turkish /a/ vowel is its openness (vowel height), while its backness or frontness
belongs to the phonetic plane; therefore, it should be represented at the phonemic level
with the symbol /a/.

Keywords: Phonetics, Phonology, Vowel quadrilateral, Turkish

1. Giris

Fonetik ve fonoloji birbirinden ayr1 diizlemler olarak tanimlansa
da fonetik—fonolojik siireklilik (continuum) kavrami bu iki alan arasindaki
sinirin sanildig1 kadar keskin degil, bulanik oldugunu ima eder. Bu
bulaniklik, iki alanin uygulamada sik¢a birbirine karistirilmasina neden
olur.

Bir kavramin sozliikteki tanimini bilmek, onun temsil ettigi
diisiinsel alan1 kavramaya yetmez; uygulamadaki tutum, kavrami igselles-
tiremeyen kisiyi hemen ele verir.

Bu yazi, temeli fonetik—fonoloji iligkisine dair zihinsel bulanik-
liktan kaynaklanan bir sorunu, Tiirk¢edeki /a/ {inliisiiniin iinlii dortgeni
iizerinde grafiksel temsilini kavramsal agidan tartigmay1 amaglamaktadir.

Konunun detayina girmeden farkli dilbilimsel ifade yontemlerini
ve bu amagla kullanilan kod sistemini hatirlatmak yararl olacaktir.

Ortografik gosterim: Bir dilsel birimin yazidaki bi¢imi, her dil igin
gecerli olmasa da Tiirk¢ede harf olarak diisiiniilebilir, iki a¢ili parantez
arasinda gosterilir: (a)

Sesbirim (fonem): Dilde anlam ayirt eden en kiigiik birim, iki egik
¢izgi arasinda gosterilir. Kilig (2017), yine iki egik ¢izgi arasinda
gosterilen fonolojik alt sesbirimden ayirmak i¢in iist karakter olarak “S”
(sesbirim kelimesinin ilk karakteri) eklemeyi énermektedir: % /a/ veya /a/3

2 Burada “a” karakteri isaretsiz (unmarked) oldugu yani rutin olarak kullanilan sekil oldugu i¢in tercih
edilmistir.
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Fonolojik alt sesbirim: Bir sesbirimin belirli bir dildeki
varyantlari; fonolojik alt sesbirimler konusma sekliyle degil dilin
kurallariyla belirlenir. Sesbirimler gibi iki egik ¢izgi arasinda gosterilir.
Sesbirimlerden ayirmak gerektiginde iist karakter olarak “DA” eklenebilir:
/a/, /a/ veya /a/PA, /a/PA

Fonetik alt sesbirim: Konusmacidan, komsu konusma seslerinden
(essOyleyis/koartikiilasyon) veya hiz gibi konugsmanin farkli 6zelliklerden
kaynaklanan, dilbilimsel ag¢idan 6nemi olmayan varyantlar, iki koseli
parantez arasinda gosterilir; gerektiginde degistirme isaretleri de
kullanilabilir: [a], [a], [a], [@], [a:]

2. Unlii Dértgeninin Ortaya Cikisi ve Kullanim Amaci

Unlii dortgeninin kokeni 18. yiizyila kadar uzanir. Alman
dilbilimci Johann Christian Hellwag (1781), tinlileri dilin dn—arka ve
yiksek—al¢ak konumlarina gore artikiilatuvar bir {icgen bigiminde
diizenlemistir. 20. yiizyiln baslarinda akustik fonetigin gelismesiyle
birlikte, tinliilerin akustik 6zelliklerini daha iyi yansitmak amaciyla bu
model dortgen ya da trapez bigciminde yeniden yorumlanmistir (Vilain,
Berthommier & Bog, 1999).

Artikiilatuvar temelde gelisen, ardindan akustik fonetik
diisiinceyle bigcimlenen bu temsil, zamanla fonolojik bir yapiymis gibi
yanlis yorumlanmaya baslanmistir.

“Unlii” kavrami fonolojik yani zihinsel, “licgen” ve “dortgen” ise
fonetik diger bir ifadeyle fiziksel diizleme ait terimlerdir; bu durum,
kavramsal karigikligt derinlestiren 6nemli bir etkendir.

3. Unliiler Unlii Dortgeni Uzerinde Nasil Gosterilir?

Unliiler, iinlii dortgeni iizerinde farkli akustik 6zelliklerine gore
konumlandirilir. Bu gosterimde temel olarak formant® frekanslar1 (F1, F2,
bazen F3) ve temel frekans (FO) degerleri kullanilir. Olgiim birimi
genellikle Hertz (Hz) olmakla birlikte, bazi ¢aligmalarda Bark ya da Mel
gibi algisal frekans olgekleri de kullanilmigtir.

F1, tinliiniin kapali—a¢ik (dar—genis) olma derecesini; F2 ise arka—
on (kalin—ince) olma o&zelligini gosterir. F1 degerinin artmasi agiz
acikliginin arttigini; F2 degerinin artmasi ise dil 6ne geldigini, linliiniin
inceldigini gosterir. Bu amagla, eriskin erkek veya kadin konusuculara ait
ortalama formant degerleri nokta olarak; degiskenligi gostermek iginse
standart sapma elipsleri bigiminde gorsellestirilebilir.

Daha seyrek olmakla birlikte, tinliiler algisal (perseptiiel)
ozelliklerine gore de iinlii dortgeni iizerinde gosterilebilir. Kili¢ ve ark.
(2003), 220 sentetik {iinlii kullanarak gergeklestirdikleri isitsel fonetik

3 Unliilerin ve tnili {insiizlerin akustik analizi sirasinda gériilen enerji yogunlasmalari. 0-5000 Hz
arasinda bes formant oldugu kabul edilir ve F1, F2... seklinde gosterilir.

195



Mehmet Akif KILIC - Fonetik—fonolojik siireklilik ve tinlii dortgeni baglaminda Tiirk¢edeki /a/ tinliistiniin kavramsal
konumu

calismasinda, {inlii dortgeninin isitsel algiya gore nasil boliimlendigini
ortaya koymustur (Sekil 1).

200
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Sekil 1. Tiirkge iinliilere ait algisal iinlii dortgeni. Bu c¢alisma, ¢ocuklarda isitme
kaybinin iinlii algisi iizerindeki etkilerini inceleyen genis kapsamli bir aragtirmanin
pargasidir (Kilig, 2003).

Bir dildeki tinliileri fonolojik agidan gostermek istedigimizde, bu
tir fiziksel temsillere gerek yoktur; sesbirim envanteri basit bir tablo
bi¢iminde sunulabilir.

Bazen kiicik bir akustik fark, fonolojik kategoriyi
degistirebilirken; bazen de biiyiik akustik farklar herhangi bir fonolojik
ayrim yaratmayabilir. Fonetik 6zelliklerle fonolojik 6zellikler arasindaki
iliski her zaman dogrusal (lineer) bir bigimde ilerlemez.

Unliiler fonolojik olarak genellikle ikili karsitliklar iizerinden
kategorize edilir; ancak baz1 dillerde {i¢li ya da daha c¢oklu
kategorizasyonlar da miimkiindiir. Tiirk¢ede ise sistem, esas olarak ikili
karsitliklar tizerine kuruludur:

I. Diiz — Yuvarlak
ii. On — Arka (ince — kalin)
iii. Agik — Kapali (genis — dar)
iv. Uzun — Kisa: Tiirk¢ede fonolojik degil, alofonik bir 6zelliktir.

Alt sesbirimlerin farkli soyutluk diizeyleri ve Tiirkgedeki iinliilerin
alt sesbirimleri konusunda ayrintili bilgi i¢in bkz. Kili¢ (2017).

4. Fonetik ve Fonolojik Diizlemlerin Karismasi

Soyutluk—somutluk ekseninde fonoloji—fonetik iliskisi:
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Bir konusma sesi i¢in “linlii” ifadesi, fiziksel 6zelligini degil, o
dildeki islevini anlatir.*

(boy) kelimesi bu duruma kii¢iik ama agiklayici bir 6rnek olustu-
rur: Tiirkgede bir varhigin dikey dogrultudaki uzunlugunu, Ingilizcede ise
erkek cocugu ifade eder. Yazilislar1 ayni, telaffuzlart birbirine oldukga
benzerdir; ancak her iki dilde farkli fonolojik birimlere karsilik gelir.

Tiirkgedeki bicim iki iinsiiz ve bir iinliiden olusurken, ingiliz-
cedeki bigim bir iinsiiz ve bir {inliilden (diftong) olusur:

/bot/ (Ingilizce)®
/boj/ (Tiirkge)

Isitsel algis1 Ingilizceye gére bigimlenmis bir dinleyicinin
Tiirkgede (g) harfiyle gosterilen yumusak damak iinsiiziinii bagimsiz bir
birim olarak ayirt edememesi de benzer bir 6rnektir; ayni fiziksel sinyal,
farkli dilsel sistemlerde farkli bigimlerde ¢oziiliir.

Fonetik fonolojiyi sekillendirmez; sadece veri saglar, asil
belirleyici olan fonolojidir

5. Tiirkcede /a/ Unliisiiniin Durumu

Tiirkgedeki (a) iinliisii fonolojik acidan kalin, genis ve diiz
iinliidiir. Unlii dortgeni iizerinde ince genis {inlii alanin1 da kapsar. /a/
inliistiniin  kalin, ince, uzun, kisa fonolojik alt sesbirimleri vardir.
Fonolojik alt sesbirim ifadesi dilin yapisinda oldugunu gdsterir, bu
sesbirimler soyutluk-somutluk ¢izgisi tizerinde alt sesbirim ile fonetik alt
sesbirim arasinda yer alir.

/a/ tnliisiiniin ince alt sesbiriminin varlig1 sadece komsu seslerin
etkisine baglanamaz. (g), (l) harfleriyle gosterilen iinsiizlerin ince alt
sesbirimleri essdyleyis (koartikiilasyon) nedeniyle komsu tinliileri inceltir.
Bu inceltme (kar) - (kar) o6rneginde oldugu gibi bazen ince (a) iinliisi
yapmaya yetmez, kelime ek aldiginda kalin ek gelir ((karl1) - (karl)).

Her iki durumda da /a/ kalin (arka) {nlidiir; bu, gelen ek
bi¢iminden anlasilmaktadir. Peki, fark nedir? Aralarindaki fark, kelimenin
basindaki iinsiizdedir. Kar kelimesinde /k/ etkisiyle /a/ kismen inceliyor
ama ince iinlitlye doniigsmiiyor.

(harf), (harp), (siirat) 6rneklerinde oldugu gibi palatal linsiizlerden
bagimsiz olarak da ince (a) inliisii mevcuttur. Bu oOrneklerin baska
dillerden Tiirk¢eye ge¢mis olmasi ince (a) iinliisiinii yok saymamiz i¢in
gerekce olamaz, bu ses sesbirim olarak olmasa da fonolojik alt sesbirim
olarak Tiirk¢ede mevcuttur.

Yonetimsel Fonoloji (Government Phonology) ve onun alt
bileseni olan Element Teorisi, fonolojide soyut temsile dayali yaklasimin

4 Unlii ve iinsiiz kelimeleri fonolojik diizlemde yer alan kavramlari isaret eder. Fonetik diizeyde {inlii ve
tinsiizl belirtmek igin literatiirde vocoid (iinliimsii) ve contoid (tinstiziimsii) ifadeleri kullanilmaktadur.
3 /a1/ diftongu fonolojik olarak tek bir hece gekirdegi sayilir.
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en u¢ bi¢imidir. Bu teoride sesler fiziksel niteliklerle degil, A (agiklik), I
(incelik) ve U (yuvarlaklik) gibi temel elementlerin olusturdugu yapisal
iliskilerle tanimlanir. Tiirk¢edeki /a/ {inliisiiniin durumunu Element Teorisi
gergcevesinde yorumlayan Pochtrager’e (2006) gore, Tiirkgedeki /a/
inlisiini tanimlayan tek element “agiklik (openness)’tir. Baska bir
ifadeyle, Tiirkgedeki /a/ tinliisiiniin temel fonolojik 6zelligi agikliktir; bu
inllinliin 6n-orta-arka o6zelligi (hatta diizlik-yuvarlaklik 6zelligi) yoktur.
Kilig ve ark.’nmm (2003) bulgularini Element Teorisine gore
yorumladigimizda Tiirkge {inlii dortgenini Sekil 2’deki gibi gosterebiliriz.

Sekil 2. Unlii dortgeni iizerinde Tiirkge tinliilerin kapladig alanlar. /a/, /e/, /o/, u/,
/i/ sesbirimlerini gostermek i¢in alfabede mevcut olan (isaretsiz) karakterler tercih
edilmistir. Alfabede (ii), (1), (6) harfleriyle gosterilen sesbirimler ise sirastyla /y/,
/w/ ve /ce/ seklinde gosterilmektedir.

6. Sonuc¢

Tiirk¢ede sesbirim olarak mevcut olan /a/ {inliisii diiz, agik (genis)
ve kalin (arka) tinliidiir. Bu sesbirimin fonolojik olarak iki varyant1 vardir:
kalin ve ince. Konugma sirasinda ortaya ¢ikan akustik farkliliklar, dilin
fonolojik diizlemini belirleyen 6geler olarak degerlendirilmemelidir. Bu
tiir akustik parametrelerden yola g¢ikarak Tiirk¢enin fonolojik yapisina
iliskin yargilarda bulunmak, yontemsel agidan hatali ve kuramsal
dayanaklardan yoksun bir tutumdur.

Fonetik olgiitler dikkate alindiginda, Tiirkgedeki /a/ {inliisiiniin
gosterimi igin [e], [A], [a] ve [a] gibi farklt UFA sembolleri kullani-
labilmektedir. Ancak, isaretlilik teorisi a¢isindan bu {inlii sistemin isaretsiz
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(unmarked) birimi olarak degerlendirilmeli ve sesbirimsel diizeyde /a/
bigimiyle gosterilmelidir.®

Tiirkgedeki /a/ inliisii igin arka-orta-6n olma durumu fonetik 6zel-
liktir, sesbirim olarak bu iinliiden bahsedilirken /a/ isareti kullanilmalidir.
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ABSTRACT

This short article presents some of the author’s reflections on what has not yet been
compared in Altaic studies, a field in which quite diverse approaches to language com-
parison have been employed over the past two centuries. While it is generally clear
what cannot be compared, or should not be used for comparison, to clarify the linguistic
relationships between the Turkic, Mongolian, and Tungus languages (onomatopoeia,
children’s language, taboo language forms, etc.), it seems that hardly anyone has given
much thought in recent times to what else could or should be compared. The author
offers three examples: commands to call or shoo away animals, kinship terminology
(or more precisely: systems of kinship relationships), and verbs relating to insect be-
havior.

Keywords: Commands to call or shoo away animals, Systems of kinship terminology,
Verbs relating to insect behavior

oz
Bu kisa makale, son iki ylizyil boyunca dil karsilagtirmasima iliskin olduk¢a farkli
yaklasimlarin benimsendigi Altayistik ¢aligmalarinda, heniiz karsilastirilmamis olan
alanlara dair yazarin bazi degerlendirmelerini sunmaktadir. Tiirk dilleri, Mogol dilleri
ve Tunguz dilleri arasindaki dilsel iligkileri agiklia kavusturmak amactyla hangi
unsurlarin karsilastirilamayacagi ya da karsilastirmada kullanilmamasi gerektigi genel
olarak aciktir (yansima sozciikler, cocuk dili, tabu sozciikler vb.). Buna karsin, son
donemde bagska hangi unsurlarin karsilastirilabilecegi ya da karsilastirilmas: gerektigi
iizerine neredeyse hi¢ diisiiniilmedigi goriilmektedir. Yazar bu baglamda ii¢ ornek
sunmaktadir: hayvanlari cagirma ya da uzaklagtirma komutlari, akrabalik terminolojisi
(daha dogrusu akrabalik iligkileri sistemleri) ve bocek davranislariyla iligkili eylemler.

Anahtar Sézciikler: Hayvanlari ¢agirma ya da uzaklastirma komutlari, akrabalik
terminolojisi sistemleri, bocek davraniglariyla iligkili eylemler
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1. Introduction

Since linguists do not receive Nobel Prizes — at least not for
achievements in their specific field of work — and do not develop ground-
breaking cures for ailments and diseases or make any other discoveries or
inventions that change the world or even lead to a significant improvement
in people’s everyday lives, the most prestigious thing they can achieve
seems to be the discovery of previously unknown or undescribed languages
or the identification of linguistic relationships. Since Sir William Jones’
(re)discovery of the Indo-European language family at the end of the 18®
century,! the latter has fired the imagination, and over the past two and a
half centuries, all possible (and impossible) languages, language groups
and language families have been compared with each other for the purpose
of proving some kind of relationship. The idea of an Altaic or even Ural-
Altaic linguistic relationship is therefore by no means unusual, but rather
part of a seemingly endless series of attempts to reap the laurels of v. Schle-
gel, Bopp or Pott, who proved the previously assumed relationship. What
has not been compared in order to prove the relationship between the Tur-
kic, Mongolian and Tungus languages (and perhaps other ‘candidates’ such
as Japanese, Korean or the language of the Ryiikyt Islands)? The history
of these endeavours alone could fill several volumes.

2. Phases of Altaic Language Comparisons — Roughly Summarized

If we consider the history and the essential developments of (Ural-
) Altaic language comparisons in the broadest terms and with almost crim-
inal neglect of any accuracy, we can distinguish between different ‘phas-

B

(SN

1. Initially, the lexicon was compared on a rather narrow basis (many
languages were not yet documented at all or only inadequately —
apart from the fact that for the Turkic languages, most of the ma-
terial was taken from Ottoman Turkish, for the Mongolian lan-
guages from classical Mongolian texts or Kalmyk, and for the Tun-
gus languages from Man3u, of all places) — pure word similarity
with somehow similar meanings dominated the endeavours, as un-
dertaken, for example, by A. Boller or W. Schott.

2. With F. M. Miiller, typology (already established by W. v. Hum-
boldt) came to the fore when he popularised his ‘Turanian lan-
guages’, and

3. in the second half of the 19" century, it was primarily morpholog-
ical comparisons, including so-called ‘root etymology’ [‘Wurzel-
etymologie’] (e.g. H. Winkler or W. Bang), as is still sometimes
practised today in Uralic studies.

! Strictly speaking, Sir William Jones (28 September 1746 — 27 April 1794), who discovered the rela-
tionship of the Indo-European languages in 1786 (Jones [1786]), already had a whole series of predeces-
sors, but there is no need to deal with them here.
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4. In the 20™ century, comparative syntax (e.g. V. Prohle or D. R.
Fokos-Fuchs) initially took centre stage or was added to previous
endeavours,

5. Later, the focus shifted to the postulation of larger units — for ex-

ample, in the context of the Nostratic language family or other so-
called ‘super-phyla’, which literally incorporated the previously
claimed ‘macro-families’, and ultimately even ‘global etymolo-
gies’, etc.

In addition, the approaches from previous ‘phases’ of comparative
linguistic (Ural-)Altaic research were naturally continued, while others,
such as comparative phonological considerations, were naturally employed
in comparative studies at all times — we find them already in the early stud-
ies of the ‘Tatar languages’ [‘Tatarische Sprachen’] or the ‘Altai or Fin-
nish-Tatar language family’ [‘Altai’sches oder Finnisch-Tatarisches Spra-
chengeschlecht’] by W. Schott.

3. What Cannot and Should not be Compared

While the ‘methods’ and approaches — or at least the main areas of
investigation — changed over time, the question naturally arose as to what
could actually be compared and what could not. In his articles, G. Doerfer
occasionally summarised which lexical materials are not suitable for com-
parative linguistic analysis and in which cases comparisons to determine
relationships are downright inadmissible. Roughly speaking, he excluded
the following groups of word material:

1. Cultural words [Kulturworter];

2. onomatopoeia;

3. children’s language forms [kindersprachliche Formen; Babyspra-
che];?

4. taboo forms ~ language taboos;

5. loanwords (or forms that can be clearly identified as such);

6. ‘language tracts’ [‘Sprachtrakte’], i.e. pre-literary language con-
tacts;?

7. expressive and impressive words;

8. ‘pre-relational’ forms [‘vorverwandtschaftliche’ Formen], e.g.

pronouns,* i.e. forms that originate from an early phase of human
language development, or more precisely: a phase before the dif-
ferentiation of individual languages.

Other contemporaries, such as Doerfer’s teacher K. H. Menges,
who was much more ‘open’ to the study of ‘more distant linguistic rela-
tionships’ [‘entferntere Sprachverwandtschaften’] and was also convinced
of the geneticial relationship of the Altaic languages, made a very clear

2 Doerfer (2001), e. g. p. 193.
3 Doerfer (2001), pp. 182 and 222-223.
4 Doerfer (2001), p. 182, for more details, see also pp. 223 ff.
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distinction between words of primordial origin and genetically related lan-
guages. Some who were (and still are) enthusiastic about comparing lan-
guages across the boundaries of ‘established language families’ more or
less adhered to this distinction (or were aware of the problems involved),
while several of the “enthusiasts” ignored such objections and continued
their endeavours in the ‘tried and tested manner’.

More interesting than the question of what has been compared,
what can be compared and what cannot be compared is the question already
raised above — albeit in a rather rhetorical or polemical form — of what has
not been compared so far.

4. Calling and Shooing Commands

First and foremost, of course, is the complex of calling and shoo-
ing commands for animals, which has also been dealt with by the author of
these lines — albeit only for individual languages and not in an overall Al-
taic context. Such commands have already been studied by A. v. Le Coq
for the Turki language,® by the author of this article for the question of
differences between formerly nomadic and sedentary peoples on the basis
of Kurmanci,® and also by the same author for Tungus languages,’” on the
basis of materials by S. M. Shirokogorov® and B. Pitsudski.’

In lexicographical work, such commands to call and shoo away
animals have been and continue to be omitted for various reasons, as the
author has occasionally emphasised,!® even though the Brothers Grimm
had already recognised the value of these forms.!! This is mainly due to the
fact that we are dealing with particularly archaic forms of calling and shoo-
ing commands, which are not easily borrowed (apart from their invention
in the course of the introduction of new domesticated animals) or sup-
pressed, they naturally appear particularly suitable for comparative linguis-
tic studies, as the author of these lines has also pointed out in the past:

This can be explained by the fact that such exclamations demonstrate a
particular ‘persistence’ — they are not subject to any (or virtually no)
sound changes due to linguistic history, are rarely borrowed (if at all, then
only through the appearance of new domesticated or domesticable animal
species — whether as a result of changes in the settlement area or through

Sv. Le Coq (1919).

¢ Kniippel (2017).

7 Kniippel (2013).

8 Here his ‘Tungus dictionary’ (Shirokogorov [1944/1953]) and its evaluation by G. Doerfer in the form
of the ‘Etymologisch-Ethnologisches Worterbuch’ (Doerfer [2004]).

° Above all, the edition of his Tungusological notes by A. F. Majewicz (2011).

10 Kniippel (2013), p. 270.

I For example, in the case of the word ‘kitz!” in: Grimm / Grimm (1984), col. 868; as the Brothers
Grimm recorded commands to call and shoo away animals in general in their dictionary.
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the introduction of such animals) and do not simply disappear in the
course of changes caused by the transformation of material culture.'?

5. Systems of Kinship Terminology

The systems of kinship terminology represent a completely differ-
ent area for conceivable, but as yet unrealised comparisons in the field of
Altaic studies. These are also of interest to us, of course, insofar as the
terms can often be counted among the basic vocabulary of a language!®
(apart from child language forms) and thus seem to allow conclusions of
any kind to be drawn.!* Although we have V. 1. Cincius’ groundbreaking
work on Altaic kinship terminology,'’ this work focuses on the lexic itself
and not on the comparison of the various systems of kinship terminology.
The author of this article also addressed this issue several years ago.'

But first, a few brief fundamental remarks on the kinship terminol-
ogy systems that have already been mentioned several times. It was recog-
nised early on that the possible combinations of kinship terminologies are
comparatively limited and that, precisely because of these limitations, a
number of types can be identified that we encounter again and again. At-
tempts to classify these types under specific systems have been made since
the late 19" century, apart from early endeavours in this direction, such as
those of J. F. Lafiteau.!” Of course, L. H. Morgan should be mentioned here
first, who divided the systems into ‘descriptive’ and ‘classificatory’.'®

Although these endeavours were, of course, ‘children of evolution-
ism’, the approach found its continuation in later ethnology, such as the
various models of classification found in R. Lowie'® and G. P. Murdock,
which ultimately formed the basis for the classifications based on ideal-
typical systems still used today for description. In Murdock, we finally find
the well-known classification comprising six basic types. In the following
lines, the author of this article follows the explanations in his own article
from 2014:

Strictly speaking, Murdock’s classification was based on P. Kirch-
hoff’s ‘core group’ [‘Kerngruppe’], i.e. a classification comprising two

12 Kniippel (2013), p. 273: “Dies erklirt sich daraus, daB solche Rufe ein besonderes ‘Beharrungsvermo-
gen’ zeigen — sie unterliegen keinem (oder so gut wie keinem) resp. kaum nachweisbarem sprachge-
schichtlich bedingten Lautwandel, werden hochst selten entlehnt (allenfalls durch das Auftreten neuer
domestizierter oder domestizierbarer Tierarten — sei es infolge von Anderungen des Siedlungsraumes
oder durch Einfithrung solcher Tiere) und verschwinden nicht einfach im Zuge von Anderungen, die
durch den Wandel der materiellen Kultur bedingt sind”.

13 See, for example, Gulya (1983).

14 The fact that kinship terms are also borrowed is usually not taken into account; cf. for example the
remarks made by N. Poppe and, earlier, by E. Sapir (Poppe [1974], p. 124; Sapir [1920], p. 269 and
[1921]).

15 Cincius (1972).

16 Kniippel (2014).

17 Here his remarks on the kinship system of the Iroquois compared to those in Europe (Lafiteau [1724]).
18 Morgan’s work on the Iroquois marked the beginning of various descriptions of kinship systems and
the examination of the terms used to describe them (Morgan [1851]).

19 Lowie (1928).
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generations (1. parent generation and 2. ego generation [see below]).2 It
also included Lowie’s system of naming schemes for the parent generation,
which distinguished between four schemes: 1. linear system, 2. genera-
tional system, 3. bifurcated fusion system, and 4. bifurcated collateral sys-
tem. All four types have in common that the relatives of the different gen-
erations are distinguished terminologically. Murdock took up Lowie’s
model, but further differentiated the bifurcated fusion system and named
the different systems after societies in which they are found or in whose
languages they are found. Murdock’s designations are still used today for
the basic types of kinship typology. Murdock’s models are summarised be-
low:?!

5.1 Hawai’i system (simplified; male ego)

This is based on Lowie’s generational scheme, i.e. all relatives of
a generation — distinguished only by gender — are referred to by the same
term. The emphasis here is on differentiation within the extended family,
as no distinction is made between linearity and collaterality. The Hawai’i
system is particularly common among Polynesian ethnic groups and in
their languages (but also in Annamitic, for example).

Hawaii-System (vereinfacht, Ego ménnl):

T AT
AdAdAmdAdAd

Figure 1. Hawai’i system (simplified; male ego)

5.2 Sudanese system

Here, both the gender principle and the bifurcated collateral sys-
tem are reflected, i.e. both the members of the core group and the parallel
and cross relatives are designated differently on the patrilineal and matri-
lineal sides. This system was first described on the basis of South Sudanese
findings. In contrast to the Hawai’i system, the Sudanese system shows the
most far-reaching terminological differentiation.

20 Kirchhoff (1932).
21 See Murdock (1949) and (1970) for details.
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Sudan-System:

S EAS T
Lod K KB 3eke8 K

Figure 2. Sudan system

5.3 Eskimo system

In this system, a distinction is made primarily in terms of termi-
nology between the core family and the extended family, i.e. the principle
of kinship lines applies, whereby no distinction is made in terminology
between parallel and cross kinship. This system is also found in Basque,
for example.

Eskimo-System:

R
L3 L3 KBokd &

Figure 3. Eskimo system

5.4 Iroquois system

In this system, the only distinction made in terms of terminology
is between gender and generation. The terms for the core group merge with
those for parallel relatives, i.e. it corresponds to Lowie’s scheme 3 (furcat-
ed fusion system).

206



Michael KNUPPEL - Altaic studies — what has not been compared so far

Irokesen-S ystem:

T as T
AL AdAmdlLd A,

Figure 4. Iroquois system

5.5 Crow system (simplified; male ego)

In this system, which also corresponds to Lowie’s scheme 3, de-
scent takes precedence over the generational principle. Here, the terms
used for parallel cousins correspond terminologically to those used for sib-
lings, but a distinction is made between patrilineal and matrilineal cross
cousins.

Crow-System (vereinfacht, Ego minnl.):

Ly Addkd L

(9) (10)

Figure 4. Crow system (simplified; male ego)

5.6 Omaha system (simplified; ego female)

As with the Crow system, the Omaha system is also a variant of
Lowie’s scheme 3, i.e. here too, descent takes precedence over the genera-
tional principle. The Omaha system is, so to speak, the patrilineal counter-
part to the Crow system.
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Omaha-System (vereinfacht; Ego weiblich):

L3884

(10)

Figure 5. Omaha system (simplified; ego female)

Of course, it quickly becomes clear that the conditions in the Tur-
kic, Mongolian or Tungus linguistic world do not necessarily follow any
of these ideal models, and the usability of the expected data for answering
the so-called ‘Altaic question’ is limited insofar as the affiliation to certain
types and systems within classifications and typologies can change over
the course of centuries or millennia (just think of the possibility of a change
in the typological status of a language, e.g. Northern Ta3ik, which was al-
ready in the process of transitioning from an inflecting language to a suffix-
agglutinating one [a process that was only reversed by language policy in
the Soviet Union]). But even knowledge of such possible changes was al-
ready a gain. Of course, it must also be taken into account that not all lan-
guages in a group of languages or a language family necessarily belong to
the same typological system (for example, the typological affiliation of
West Greenlandic differs from that of the other Eskimo-Aleut languages,
which belong to the Eskimo system [see above]). Nevertheless, it should
be clear that while the borrowing of individual kinship terms is conceiv-
able, the borrowing of a complete kinship terminology system is not — and
here it is important to compare these systems with each other (if necessary,
also on the basis of reconstructions of earlier states), not the less meaning-
ful terminology.

6. Verbs Relation to the Behaviour of Insects

A third complex of previously uncomparable terms is the use of
verbs from the field of zoology. This does not refer to the obvious terms
found in every dictionary and known to every child — the horse neighs and
trots or gallops, the cow moos, the dog barks and wags its tail ... — but
rather those that do not appear to be listed anywhere and are not related to
domesticated animals (which, in case of doubt, are also ‘cultural words’),
but rather to animals that are predominantly native to almost all of Eurasia
and have always been part of the natural environment of humans in the
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region in question. Insects in particular seem to be particularly suitable for
this purpose — for example, the chirping or singing of crickets and cicadas,
the buzzing of mosquitoes or even the tapping of certain beetle larvae.

The author of these lines has occasionally dealt with such terms
relating to insects from various Turkic languages in a series of articles.?
Of course, corresponding studies can also be conducted beyond the bound-
aries of this language family on the basis of Mongolian and Tungus find-
ings. However, when it comes to possible Altaic relations, one must not
make the mistake of focusing on any similarities between words. Rather, it
would be necessary to determine whether, for example, all Altaic lan-
guages originally distinguished between the biting and stinging of such in-
sects, which have corresponding ‘mouthparts’ or stingers, or whether the
distinction is made for larger animals but not for smaller ones, or whether
corresponding ‘patterns’ can be found consistently in the languages of the
three language families or not.

This is not about etymological playings (as we see in their most
extreme form among various ‘long rangers’ — Matisoff spoke in this con-
text of ‘megalocomparison’,?® Doerfer of ‘omnicomparatism’?*), but about
comparing structures that need to be uncovered and defined more precisely.
In essence, we are of course dealing here with something completely dif-
ferent from what Ernst Lewy once mockingly remarked with regard to at-
tempts to determine ‘more distant linguistic relationships’: ‘Give me two
dictionaries and I will prove to you that the languages are related!” [*Geben
Sie mir zwei Worterbiicher und ich beweise Thnen, daB die Sprachen mit-
einander verwandt sind!’]?* As with the comparative study of kinship sys-
tems, it is a matter of comparing structures, not words!

7. Conclusions

With a little creativity and serious effort, there are certainly many
more areas that could be brought into play for one reason or another. What
has not been compared is perhaps even more interesting than what has al-
ready been compared. On the one hand, because it is tiring to keep doing
the same exercises over and over again — especially when nothing funda-
mentally new emerges (except perhaps the addition of ever new ‘empirical
findings’ for or against the assumption of an Altaic language relationship)
— and on the other hand, because this also raises the question of why com-
pletely different areas were not included in the considerations. Now, the
previous proponents of conflicting views should not be accused of a lack
of creativity at this point — some of them may even have been ‘blessed’

22 Kniippel (2025), (-a) and (-b).

23 Matisoff (1990).

24 Doerfer (1973).

25 Personal communication from G. Doerfer (Géttingen); Lewy had explained this while speaking to an
audience (including G. Doerfer) in one of the offices in Berlin, standing in front of a bookshelf. In some-
what simplified form, the quote can also be found in Doerfer, e.g. in Doerfer (2001), p. 183: “Gib mir
zwei Sprachen, und ich beweise dir, daf} sie verwandt sind”.
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with a little too much imagination — but dogmatism has never led to truly
new insights in science, as is well known. In other words, it is high time to
change our perspective again or — to stick with the image given above — to
move on to the next ‘phase’ of Altaic research, to open a new chapter.
Given the space available here, it is not possible to explore any of
the proposed areas of investigation, let alone exhaustively. That would re-
quire a completely different scope. But perhaps one or two colleagues will
be inspired by these lines, which are purely programmatic in nature (some
may simply regard them as polemical nonsense), to undertake correspond-
ing projects — and who knows what the possible outcome might be? One
should always bear in mind that no one really gains anything if it is proven
that the Altaic languages are related to each other in the sense of a genetic
relationship, and no one loses anything if the opposite is irrefutably estab-
lished. As I said at the beginning, no one will receive the Nobel Prize for
this, be canonised by the church, or be remembered by humanity as a new
Alexander Flemming, Louis Pasteur, Paul Ehrlich or Robert Koch!

References

Cincius, V. 1. (1972). K étimologii altaiskikh terminov rodstva. In Ocherki
sravnitel 'noi leksikologii altaiskikh iazykov (pp. 15-70). Leningrad.

Doerfer, G. (1973). Lautgesetz und Zufall: Betrachtungen zum Omnicompara-
tismus (Innsbrucker Beitrdge zur Sprachwissenschaft, 10). Innsbruck.

Doerfer, G. (2001). Altaica gottingensia. Central Asiatic Journal, 45(2), 181—
229.

Doerfer, G. (2004). Etymologisch-ethnologisches Worterbuch tungusischer
Dialekte (vornehmlich der Mandschurei). Hildesheim; New York.

Grimm, J., & Grimm, W. (1984). Deutsches Worterbuch (Vol. 11). Miinchen.

Gulya, J. (1983). Survival-Erscheinungen in den Verwandtschaftstermini der
uralischen Volker. Ural-Altaische Jahrbiicher, Neue Folge, 3, 1-8.

Jones, W. (1786/1799). The third anniversary discourse, on the Hindus, de-
livered 2™ of February, 1786. In The works of Sir William Jones (Vol.
L, pp. 19-34). London.

Kirchhoff, P. (1932). Verwandtschaftsbezeichnungen und Verwandtenheirat.
Zeitschrift fiir Ethnologie, 64, 41-71.

Kniippel, M. (2013). Uberlegungen zu Lock- und Scheuchrufen fiir Tiere in
tungusischen Sprachen und Dialekten. Journal of Oriental and African
Studies, 22, 270-273.

Kniippel, M. (2014). Verwandtschaftstermini des Armanischen. Journal of
Oriental and African Studies, 23, 7-19.

Kniippel, M. (2017). Uberlegungen zu Lock- und Scheuchrufen fiir Tiere im
Kurmanci. Journal of Oriental and African Studies, 26, 386—388.

Kniippel, M. (2025). Entomologia Turcica — Uberlegungen zum Sprachge-
brauch Insekten betreffend [I] (Nachtrag). Journal of Oriental and
African Studies, 34, 181-183.

Kniippel, M. (in press-a). Entomologia Turcica — Uberlegungen zum Sprach-
gebrauch Insekten betreffend. Bitig.

210



Michael KNUPPEL - Altaic studies — what has not been compared so far

Kniippel, M. (in press-b). Entomologia Turcica — Uberlegungen zum Sprach-
gebrauch Insekten betreffend (I1). Journal of Oriental and African Stud-
ies.

Lafiteau, J.-F. (1724). Mceurs des sauvages amériquains, comparées aux
meeurs des premiers temps (Vols. 1-2). Paris.

Le Coq, A. von. (1919). Osttiirkische Lock- und Scheuchrufe fiir Tiere. Mittei-
lungen des Seminars fiir Orientalische Sprachen an der Friedrich-Wil-
helms-Universitdt zu Berlin, Westasiatische Studien, 22, 110—111.

Lowie, R. H. (1928). A note on relationship terminologies. American Anthro-
pologist, 30,263-267.

Majewicz, A. F. (Ed.). (2011). The collected works of Bronistaw Pitsudski (Vol.
4: Materials for the study of Tungusic languages and folklore). De
Gruyter.

Matisoff, J. A. (1990). On megalocomparison. Language, 66(1), 106—120.

Morgan, L. H. (1851). League of the Ho-dé-no-sau-nee, or Iroquois. Roches-
ter, NY; Boston, MA.

Murdock, G. P. (1949). Social structure. New York, NY.

Murdock, G. P. (1970). Kin term patterns and their distribution. Ethnology,
9(2), 165-208.

Poppe, N. (1974). Remarks on comparative study of the vocabulary of the Al-
taic languages. Ural-Altaische Jahrbiicher, 46, 120—134.

Sapir, E. (1920). Nass River terms of relationship. American Anthropologist,
22,261-271.

Sapir, E. (1921). A Haida kinship term among the Tsimshian. American An-
thropologist, 23, 233-234.

Shirokogorov, S. M. (1944/1953). A Tungus dictionary: Tungus-Russian and
Russian-Tungus (S. Iwamura, Ed.). Tokyo.

211



imU
dilbilimi

YAPAY ZEKA CAGINDA ADLI
DILBILIMDE YAZAR ANALIZi

Hiilya KOCAGUL
Dr. ()gr Gor., Istanbul Medeniyet Universitesi, Dilbilimi Bélimi, hulvakocagul@medenivet.edu.tr
ORCID: 0009-0001-3188-0907

Kocagiil, H. (2025). Yapay zeka caginda adli dilbilimde yazar analizi. Iginde O. Ginar, F. Basbug & H.
Aydemir (Ed.), Caddas dilbilim yaziare 1: IMU Dilbilimi 15. yi armagan: (ss. 212-243) Artsiirem.
https://doi.org/10.7816/imuling-15-2025-01X011

oz

Bu ¢alisma, biiyiik dil modellerinin (LLM) metin {iretim kapasitesinin adli dilbilimsel
yazarlik analizinin doniisiimiinii incelemek iizere bir ¢er¢ceve sunmay1 amaglamaktadir.
Buna gore, yazarligin kavramsal temellerini sorgulantyor, metodolojik doniistimii ve
hukuki boyutlar1 tartisilmaktadir. Barthes'm (1967) yazarin otoritesini sorgulayan
elestirisinden Foucault'nun (1969) yazar islevi kavramina, Love'lm (2002) islevsel
yazarlik modeline uzanan teorik zemin, yapay zekd (YZ) ¢agmda yeni bir gerilim
alanina doniismiistiir. Sousa-Silva’nin (2024) vurguladig: gibi, yapay zeka tarafindan
iiretilen metinler bireysel yazarlik 6zelliklerinden yoksun oldugundan, adli dilbilimsel
analiz yontemlerin stilistik unsurlardan derin dilbilimsel 6zelliklere kaymasi
gerekmektedir (ss.164-165). Calismanin temel argiimani, adli dilbilimin geleneksel
varsayimlart olan yazar-i¢i tutarlilik (ayni yazarin farkli metinlerde benzer dilsel
ozellikler sergilemesi) ve yazarlar-arasi ayirt edicilik (farkli yazarlarin birbirinden
ayrisan Oriintiiler géstermesi) ilkelerinin (Grant, 2022), yapay zeka aracili metin liretimi
baglaminda kosulsuz gegerliliklerini yitirme olasiliklaridir. Bu durum, kavramsal
cergevelerin yeniden degerlendirilmesini zorunlu kilar. Caligma, Love'm (2002)
islevsel yazarlik modelinin yapay zekd baglaminda yeniden yorumlanmasini, yapay
bireydil kavraminin insan bireydilinden (Coulthard, 2004) farkliligin1 ortaya koyarak
katkilar olarak sunar. Metodolojik agidan, Nini'nin (2023) Dilsel Bireysellik Teorisi'nin
onerdigi ¢cok katmanli analizin 6nemi vurgulanmakta ve hukuki boyutta ise Daubert
kriterlerinin yapay zeka ¢agindaki uygulanabilirligi sorgulanmaktadir.

Anahtar Sozciikler: Adli dilbilim, Yazar analizi, Bireydil, Yapay zeka yazar analizi,
Yapay bireydil

ABSTRACT

This study aims to propose a framework for examining how the text-generation
capacities of large language models (LLMs) are transforming forensic linguistic
authorship analysis. In this context, the conceptual foundations of authorship are
interrogated, while its methodological transformation and legal implications are
discussed. The theoretical trajectory extending from Barthes’s (1967) critique of
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authorial authority to Foucault’s (1969) concept of the author function, and further to
Love’s (2002) functional model of authorship, has evolved into a new field of tension
in the age of artificial intelligence (Al). As emphasized by Sousa-Silva (2024), since
Al-generated texts lack individual authorial characteristics, forensic linguistic methods
need to shift from surface-level stylistic features to deeper linguistic properties (pp.
164-165). The central argument of this study is that the traditional assumptions of
forensic linguistics—namely intra-author consistency (the expectation that the same
author exhibits similar linguistic features across different texts) and inter-author
distinctiveness (the assumption that different authors display distinguishable patterns)
(Grant, 2022)—may lose their unconditional validity in the context of Al-mediated text
production. This situation necessitates a re-evaluation of existing conceptual
frameworks. As a contribution, the study proposes a reinterpretation of Love’s (2002)
functional model of authorship in the context of Al, highlighting the distinction between
artificial idiolect and human idiolect (Coulthard, 2004). From a methodological
perspective, the importance of the multi-layered analysis advocated by Nini’s (2023)
Theory of Linguistic Individuality is underscored, while, in legal terms, the
applicability of the Daubert criteria in the age of Al is critically examined.

Keywords: Forensic linguistics, Authorship analysis, Idiolect, Al Authorship
detection, Artificial idiolect

1. Giris

Yazarlik kavrami, “Bu metnin sahibi kimdir?” sorusu ekseninde
felsefe, edebiyat, hukuk gibi alanlar1 kesistiren, insanlik tarihinin merkezi
entelektiie]l meselelerinden biridir. Metnin 6zgiir ve yaratict kaynagi olarak
goriilen yazarlik Love’1n (2002) belirttigi gibi degisen toplumsal ve hukuki
normlarin bir iirlinii olarak siirekli doniisiim ge¢irmektedir. Bu doniigiimiin
tarihsel izlerine bakildiginda yazarlik izerine sorular yeni degildir. Roland
Barthes 1967 yilinda ‘Yazarin Oliimii’ adli eserinde “okuyucunun
dogusunun yazarin 6limil pahasina gerceklesmesi gerektigini” (s.148)
savunarak yazarin mutlak otoritesini sorgulamistir. Daha sonra Michel
Foucault (1969) ise bu diisiinceyi bir adim oOteye tasiyarak “Kimin
konustugunun ne 6nemi var ki?” (s.314) sorusunu sorar ve yazari bir
kisiden daha ¢ok bir islev gibi degerlendirir.

Yazarin 6nemini sorgulayan bu felsefi tartismalara ragmen Love
(2002), Barthes ve Foucault’'un reddettigi romantik yazar mitini
canlandirmaya caligmadan edebi liretimin isbirlik¢i dogasini kabul eder
ancak onlardan farkli olarak her insanin benzersizliginin nasil ortaya
¢iktigina ve buradaki entelektiiel is¢ilige odaklanarak bu tartismaya farkli
bir boyut getirir. Felsefi diizlemde yazarin kimligi 6nemsizlesmis goriinse
de giiniimiizde iiretken yapay zekalarin milyonlarca sozciik iirettigi bir
¢agda Foucault’nun retorik sorusu (“Kimin konustugunun ne 6énemi var?”’)
yeniden somut bir nitelik kazanmistir.

Biiyiik dil modelleri (LLM) ¢aginda metnin anlami i¢in kimin
konustugunun 6nemi ikincil neme sahip olabilir ancak hukuki sorumluluk
acgisindan kimligin saptanmasi zorunlulugunu ortadan kaldirmaz. Bdylece,
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tartisma bugiin teorik bir mesele olmanin 6tesine gegerek uygulamada bir
onem kazanir ¢iinkii GPT-4 gibi modeller insan yazimima yakin taklit
edebilirken (Kumarage vd., 2024) bilingli bir niyet, eylem ve ahlaki
sorumluluk tasimazlar. Bir yandan modellerin taklit¢ilik kapasitesi tespit
siirecini zorlastirirken, 6te yandan iiretim mekanizmalarinin dogasi geregi
biraktiklari izler insan yazarligindan ayrisir.

Sousa-Silva (2024, s. 164), biiyiik dil modellerinin olasiliksal
yapist nedeniyle irettikleri her metnin benzersiz ve bireysel yazarlik
ozelliklerinden yoksun oldugunu, bu durumun bazi senaryolarda siber
suclularin tespit edilmesini imkénsiz hale getirebilecegini vurgular.
Acemoglu’nun (2021) degindigi gibi bu teknolojilerin diizenlenmemis
kullanim1 demokrasiye, gizlilige ve sosyal esitlige zarar verebilir. Sousa-
Silva (2024) bu zararlar1 “siber bagimli” (hackleme vb.) ve “siber-
olanakl1” (siber zorbalik, santaj vs.) suglar olarak ayirir. Ozellikle siber-
olanakli suglarda failler yapay zekay: kullanarak genis 6lgekli ve yiiksek
inandiriciliga sahip metinler iiretebilmektedir. Bu kullanim senaryolarinda
yazarlik problemi bu zararlarin adli ve hukuki boyutunu olugturan énemli
bir mesele haline gelir.

Ceza hukuku sorumlulugu soyut bir yazar islevine degil yasayan
bir faile baglamak zorundadir. Bu zorunluluk, adli dilbilim uygulamalarin
ve bireydil tabanli yazar tanima siire¢lerini merkezi hale getirir. Somut
olarak, Chaski’nin (2012) de belirttigi gibi yazar belirleme adli baglamda
pek ¢ok farkli sug tiiriiniin sorusturmasinda rol oynayabilir. Ornegin,
anonim tehdit mektuplari, fidye notlar1 ve siipheli belgeler gibi hukuki
oneme sahip metinlerin yan1 sira; giinliikler, e-postalar, is yazigmalar1 ve
blog paylasimlari gibi goriiniiste daha az belirgin belgeler de cezai, hukuki
ve glivenlik baglaminda bir kisinin olaya karisip karigsmadigini belirlemeye
dogruadan katkida bulunabilir.

Calismanin temel argiimani, tarihsel ve teknolojik gelismeler
1s181nda, adli dilbilimsel yazar analizinin doniisiimiinii incelemek iizere bir
gergceve sunmayi amaglamaktadir. Giiniimiizde adli dilbilimci sadece "Bu
metni kim yazdi?" sorusuyla degil: "Bu metin bir insan mi1 yoksa bir
algoritma m1?" veya "Algoritma yardimiyla stilini gizleyen bir insan m1?"
gibi ¢ok daha karmasik sorularla kars1 karsiyadir. Love’in (2002) yazarligi
tek bir 6z degil, bir dizi baglantili teknik ve uygulama olarak goren
yaklagimi, bu yeni karmagay1 ¢oziimlemek i¢in uygun bir kuramsal zemin
sunar. Bu ¢aligsmada 6nerilen ¢ergeve Love’in modelini genisleterek, metin
iizerinde birden fazla failin (insan ve yapay zeka) bulunabilecegini kabul
eder ancak Grant ve MacLeod’un (2018) belirttigi gibi dilsel kimlik,
bireydil teorisine bagli kalarak bireysel sorumlulugu belirleme
zorunlulugunu da korumaktadir.

1.1 Yazarhk kavraminin doniisiimii

Yazarlik, niyet, eylem, sorumluluk iiggeninde kurulan karmagik bir
yapidir. Bu yapinin temelleri Barthes’in (1967) yazari metnin tanrisal yaraticisi
olarak goren bakis agisint sorgulamasiyla sarsilmistir; Barthes, metni yazarin
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niyetinin tek yonlii bir aktarimi degil, kiiltiirden ve 6nceki metinlerden alinan
alintilarin bir dokusu olarak degerlendirmistir. Barthes’in yazarin otoritesini
¢ozen yaklasimi Foucault’nun sosyolojik bakis agisiyla birlikte ele alindiginda
yazarligin sabit bir kimlikten ziyade degisken bir konum ve islev oldugunu
diistiniilebilir. Giintimiizde yapay zeka milyonlarca veri girdisinden yaptigi
derlemelerle iirettigi yazari olmayan metin bi¢imlerini anlamlandirmak igin
teorik bir zemin sunar.

Foucault (1969) yazarlik sorununu sosyolojik bir boyuta tasir ona
gore yazar islevi bir sdylemin gergek bir bireye atfedilmesiyle kendiliginden
olusmaz, tam tersine sdylem alanini belirleyen sistemlere bagli karmasik
islemler iginde {iretilir. Yazarlik islevinin sabit veya evrensel olmadigini
belirten Foucault (1969) buna 6rnek olarak Orta Cag’daki bilimsel metinlerin
yazar adin1 zorunlu kilarken, edebi metinlerin anonim olarak kabul edilmesini
gosterir (s.308).

Barthes ve Foucault’un elestirileri, yazarin sabit ve degismez bir 6zne
oldugunu varsayan geleneksel bakis acisini sarsmalart bakimindan 6nemli
ortakliklar tagir fakat iki diisliniiriin odak noktalar: farklilagir. Barthes, yazarin
tamamen ortadan kalkmasimi ve okurun ayricalikli konuma yiikselmesini
savunurken; Foucault, yazarin toplumsal ve soylemsel islevi ile ilgilenir.
Foucault’ya gore “yazarin kayboldugu yoniindeki bos onaylamay1 yinelemek
yeterli degildir” (1969, s.303) ¢iinkii yazar islevi, basit¢e reddedilemeyecek
kadar derin ve koklii bir yapidir.

Yazarin ne anlama geldiginin teorik olarak sorgulanmasi, pratik
diizlemde yazara ait sorumluluk olgusunun nasil c¢oziilecegi sorusunu
dogurabilir. Yazarin kimliginin ¢6ziilmesine karsilik eylemin ve sorumlulugun
nasil tanimlanacagi ihtiyaci ortaya ¢ikar ve bu noktada J.L. Austin’in (1962)
s6z eylem teorisi 6dnemli bir ¢ergeve sunar. Dilin pasif bir sekilde diinyay1
betimlemekten ¢ok eylemi gergeklestiren bir ara¢ oldugunu ileri siiren bu
teoriye gore; “soylemek” aynmi zamanda “yapmak” sorumlulugunu da
istlenmektedir. Bu teoriye, konusmak bir eylemi gerceklestirmektir: ‘Seni
tebrik ederim’ demek tebrik etme eylemidir, ‘Oziir dilerim’ demek 6ziir dileme
eylemini gergeklestirir. Bu bakis agisi, dilsel iiretimi, gergeklesmis bir edim
olarak konumlandirir konusmaci veya yazar belirli bir iletisimsel etkiyi
hedefleyerek sozciikleri bilingli olarak seger diizenler ve sunar. Dolayisiyla dil
sadece bir bilgiyi aktarmaz ayni zamanda bir eylemi baglatma veya bir durumu
degistirme giiciine de sahiptir.

Bu ger¢evede, bir tehdit mektubundaki “Seni bulacagim” ifadesi
yalnizca bir ciimle degil, ayn1 zamanda tehdit etme eylemidir ve hukuk bu
eylemi gergeklestiren faili aragtirir. Boylece yazarligi sadece pespese dizilmis
sozciikler olmaktan ¢ikarir ve onu niyetli, sonu¢ doguran bir iletisimsel
performans olarak konumlandirir.

Love (2002), yazarlik sorumlulugunu dort islev altinda
somutlastirarak bu teorik tartismalar1 pratik bir zemine tasir: (1) Metnin dnceki
kaynaklara bagimhiligini ifade eden onciil yazarlik, (2) sozciikleri bir araya
getirme eylemi olan yiiriitiicii yazarlik, (3) metnin diizenlenmesini igeren
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diizeltici yazarlik ve son olarak (4) eserin yaraticis1 olarak kamusal alanda
gOriiniip sorumlulugu iistlenen beyan edici yazarliktir.

Love’in (2002) islevsel ayrimi, yazarligr tek bir eylem yerine
katmanl bir siire¢ olarak ele alir. Bu modelin smurlari, yapay zeka tabanl
metin iretimi baglaminda yeniden disiiniildiigiinde insan ve algoritma
arasinda paylasilan farkli bir hibrit yazarlik yapisi ortaya ¢ikmistir. Love’in
islevsel modelinde insana 6zgii goriilen “yiiriitiicii yazarlik”, gliniimiizde
yapay zeka tarafindan da gergeklestirilebilen bir islem haline gelmis bdylece
modelin bazi katmanlar1 insan ve algoritma arasinda boéliisiilen yapiya
doniismistiir. Love’in modelindeki yiiriitiicli islevi yapay zekaya devredip,
diizeltici ve beyan edici islevler de insan tarafindan {istlenildiginde failin
tespiti daha zorlagur.

Bir tehdit mektubunun taslagini yapay zekaya yazdirip iizerinde bazi
degisiklikler yapan fail, dil 6zelliklerini gizleyebilir. Bu soru adli dilbilimsel
delil baglaminda elimize gecen metnin son hali ile dnceden gegirdigi siireglere
dogru genislemektedir. Elimizdeki metin, tek bir yazar tarafindan yazilmis bir
metin degil i¢inde hem insan hem de algoritma izleri tasiyan yani insanin
yiiriitiicli yazarlik fonksiyonunu iistlendigi yapay zekéanin da diizeltici yazarlik
gorevini tasidig1 gok katmanli bir yap1 olarak ele alinabilir.

Buna karsin, algoritmalarin tirettigi s6z dizimsel olarak iyi durumdaki
metinler ne Austin’in s6z eylem teorisindeki yapma sorumlulugunu ne de
Love’in beyan edici yazarligini iistlenebilecek bilince sahiptir. Dolayisiyla, bir
tehdit ve intihar mektubunun faili algoritma olamaz, hukuki baglamda sozii
sOyleyen, o soziin arkasindaki toplumsal ve cezai yiikil tasiyabilen irade ve
niyete (mens rea) sahip 6zne olmalidir. Yapay zeka, bu temel hukuki unsurlara
sahip olmadigindan, Lima'nin (2018, s. 693) da belirttigi gibi ceza hukuku
acisindan sorumlu bir fail olarak degerlendirilemez ve sorumluluk zinciri
mecburen kullaniciya veya gelistiriciye yonelir (ss. 690-691).

Sonug olarak, tarihsel siire¢ i¢inde ‘tanrisal yaratici’’dan ‘sdylemsel
islev”’e oradan da ‘sorumluluk sahibi’ faile doniisen yazarlik kavrami sabit
degil hukuki ve toplumsal ihtiyaglara gore siirekli yeniden tanimlanan dinamik
ve sosyal bir yapidir. Adli dilbilimin gorevi ise bu yeni ve dinamik yapidaki
metnin dogasim1 anlamak, yazarlik teorilerini degerlendirmek, hukuki
sorumlulart isaret edebilecek dilsel kanitlart bu karmasik yapidan analiz
etmektir.

1.2 Adli dilbilimde yazarhk teorileri ve bireydil

Yazarlik kavraminin teorik doniisimii, failin sorumlulugunu
belirlemek i¢in teorik bir zemin sunsa da adli dilbilimci igin asil soru bu
sorumlulugun metinler izerinden nasil kanitlanacagidir. Hukuk sistemi metnin
arkasindaki yazar islevini degil biyolojik ve fiziksel bir varliga sahip faili talep
eder. Bu noktada adli dilbilim yazari soyut bir kavramdan ¢ikartip ol¢iilebilir,
degerlendirilebilir dilsel dzelliklere sahip bir birey olarak tanimlayan bireydil
kavrami iizerine insa edilir.

Bireydil kavrami ilk olarak Bloch (1948) tarafindan kullanilmis
olmakla birlikte kavramin kokleri Coleridge’in 19.yilizy1l baslarinda yazdig:
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Biographia Literaria eserine kadar uzanmaktadir (McMenamin, 2002).
Coulthard ve arkadaglarina (2017, s.15) gore “dilbilimci, tartigmali yazarlik
sorununa her anadil konusucusunun konustugu ve yazdig: dilin kendine 6zgii
ve bireysel bir versiyonuna [kendi bireydiline] sahip oldugu teorik
konumundan yaklasir.” Coulthard (2004, s.431-432), bu benzersizligi bireyin
sozciik segimleri, es dizimler, noktalama aligkanliklari ve dil bilgisel stil gibi
dilsel kaynaklari kullanma bi¢imindeki farkliliklarla agiklamaktadir.

Adli dilbilim ¢aligmalarinda siklikla kullanilan ‘dilsel parmak izi’
metaforu, her bireyin dilsel iiretiminde ayirt edici 6zellikler biraktigi 6n
kabuliine dayamir. Obiir yandan, Coulthard (2004, s.432) bu metaforun
yaniltic1 olabilecegini vurgular zira fiziksel parmak izinden farkli olarak
herhangi bir dilsel 6rnek yazarin bireydili hakkinda kismi bilgi sunar. Olsson
(2008, 5.56-58), bu metodolojik sinir1 daha da netlestirerek biyolojik parmak
izinin tam bir kesinlikle bireyi isaret etmesine ragmen dilsel parmak izi
metaforunun yalnizca olasiliksal bir degerlendirme sundugunu belirtir. Bu
husus, hukukgulara ve jiirilere yanlis bir kesinlik algis1 verebilir oysa adli
dilbilimci ancak “makul siiphenin o&tesinde” degil “dengeli olasiliklar”
(Olsson, 2008, 5.58) ¢ercevesinde goriis bildirebilir.

Labov’un (1972) sosyodilbilim alanindaki ¢alismalari bireylerin dil
kullaniminda sosyal sinif, yas ve baglama gore sistematik g¢esitlilik
gosterdigini ortaya koyulmus; egitim, medya, sosyal etkilesim gibi faktdrlerin
bireylerin dilsel repertuarini siirekli olarak sekillendirdigini ileri siirilmiistiir.
Labov’un sosyal varyasyon bulgulari bireysel farkliliklari ortadan kaldirmaz
sadece bireydilin sabit ve degismez olmadigimi kanitlar. Bununla birlikte,
Coulthard (2004, s.432-433) yeterli uzunluktaki metinlerde 6zellikle s6zciik
dizileri ve ifade kaliplarinda bireysel benzersizligin tespit edilebilecegini 6ne
stirer. Adli dilbilim uygulamalarinda bu tez, sosyal varyasonun varligina
ragmen bireydil tabanli analizin ayirt edici giice sahip oldugunu gdsteren
somut vakalarla desteklenmisgtir.

Bu baglamdaki en Onemli orneklerden biri Amerika Birlesik
Devletleri’'nde 1978-1995 yillar1 arasinda bir dizi bombali eylem
gergeklestiren Ted Kaczynski yani Unabomber vakasidir. 1995 yilinda,
Unabomber oldugunu iddia eden kisi, “Endiistriyel Toplum ve Gelecegi”
bashikli 35000 sozciiklik manifestosunu ulusal yaym kuruluslarina
gondermistir. Ted Kaczynski’'nin kardesi David Kaczynski yaymlanan
metinlerde yer alan “cool-headed logicians” (sogukkanli mantik¢ilar) gibi
belirli ifadelerdeki kardesine 6zgii bireydil 6zelliklerini tanimig ve yetkililere
haber vermistir. FBI Ajani James R. Fitzgerald tarafindan yapilan analizde on
iki dilsel 6genin (at any rate, cleary, presumably, thereabouts vb.) sadece Ted
Kaczynski’nin metinlerinde bir arada bulunmasi sosyal varyasyona ragmen
bireydil tabanli es se¢im Oriintiilerinin adli analiz i¢in yeterli ayirt edicilik
sunabilecegini gostermistir (Coulthard, Johnson & Wright, 2017).

Bir diger vaka, polis ifadelerinin manipiilasyonunu konu alan Derek
Bentley davasidir. Kredens ve Coulthard (2012), Bentley'nin itirafinin polis
memurlar tarafindan kismen yazilip yazilmadigini arastirmak ic¢in derlem
dilbilimi yontemlerini kullanmistir. Analizde, ifadedeki "then" (o zaman)
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sozciigiiniin  kullanim sikligr ve konumu incelenmigtir. Siradan tanik
ifadelerinde zamansal "then" yaklagik her 500 sozciikte bir goriiliirken, polis
memurlarinin ifadelerinde ortalama her 78 sozciikte bir kullanilmaktadir.
Bentley'nin ifadesindeki kullamim (her 53 sozciikte bir) agik¢a polis
ifadeleriyle ortiigmektedir. Dahasi, "/ then" yapisinin konumu da 6énemli bir
gosterge olarak bulunmustur. COBUILD derleminde "then I" yapist "I then"
yapisindan on kat daha sik goriiliirken, Bentley'nin kisa ifadesinde "/ then"
yapist Ui¢ kez kullanilmigtir. Bu siklik, 1.5 milyon sozciiklik COBUILD
konusma derlemindeki genel kullanim sikligimin yaklasik bin katidir.

Bu vakalar, bireydil tespitinin miimkiin oldugunu gosterse de,
metodolojik sinirliliklart da giindeme getirmistir. Turell (2010, s.238-240)
bireydil tartismalarma ¢ok dilli bir bakis acis1 kazandirarak, Ispanyolca-
Katalanca konusucularimin her iki dilde de benzer sézdizimsel aligkanliklar
sergilediklerini gosteren calismasiyla bireydilin sadece tek bir iginde degil
diller-aras1 6zellikler de tasiyabilecegini gostermistir. Wright (2017), bireydil
ozelliklerinin metin tiirine ve baglamina gore 6nemli Ol¢lide degisiklik
gosterdigini, dolayisiyla sadece tek bir metin tiiriinden hareketle yazar profilini
¢ikartilmasinin ciddi riskler tasidigini vurgular. Sousa-Silva (2024, s. 169) bu
metodolojik kaygty1 deneysel verilerle destekleyerek yapay zeka tarafindan
iiretilen metinlerin analizinde, insan yazarlarm farkli metin tiirlerinde bile
bireysel izlerini korudugunu fakat yapay zeka iiretimlerinin bu varyasyondan
yoksun oldugunu ortaya koymustur.

Birey dil tartigmalari, adli dilbilim arastirmalarinda &zcii ve
etkilesimci olmak iizere iki teorik yaklasim arasindaki gerilimi de barindirir
(Grant & MacLeod, 2018, s.81). Ozcii yaklasim, bireyin dilini gecmis
deneyimlerinin ve sosyal aidiyetinin bir kalintisi olarak goriirken, etkilesimci
yaklagim da dili belirli bir kimligin o anki perfomansi igin kullanilan dinamik
bir kaynak olarak degerlendirir (Grant & MacLeod, 2018).

Bucholtz ve Hall (2005, s.588) kimligin dnceden var olan bir kaynak
degil etkilesimde ortaya ¢ikan bir {iriin oldugunu vurgular; buna gore kimlik
dilsel ve gostergesel pratiklerin kaynagi degil sonucudur ve temelde sosyal ve
kiiltiirel bir olgudur. Johnstone’un (1996, s.3-4) “bireysel ses”in sosyal
kategorilerin basit bir yansimasi olmadigina dair tespiti de etkilesimci bakigini
giiclendirir. Bu bakis, adli dilbilimei i¢in su soruyu giindeme getirir: Eger dil
baglama gore degisen bir etkilesimci bir performans ise yazarin kimligi
metinlerde nasil tutarl bir sekilde tespit edilebilir?

Bu teorik durumu asmak i¢in Grant ve MacLeod (2018, s. 82-83),
kimligi "Kaynaklar ve Kisitlamalar" ekseninde birlestiren bir model
onermektedir. Buna gore bireyler, farkli baglamlarda (kaynaklar) farkli
kimlikler sergileyebilirler ancak biligsel kapasiteleri ve aligkanlik haline
gelmis dilsel rutinleri (kisitlamalar) bu performansi siirlamaktadir. Ozellikle
kisinin kimligini gizlemeye ¢alistig1 durumlarda gercek dilsel aligkanliklarinin
sahte kimliginin altindan sizmasi bu kisitlamalarin somut bir gostergesi olarak
goriilebilir (Grant & MacLeod, 2018, s. 93-94). Dolayisiyla bireydil, sabit bir
0z degil, bireyin dilsel repertuvarindaki kisitlamalarin yarattigi tutarli
oriintiiler biitlinii olarak yeniden kavramsallastirilabilir.
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Wright (2017), bu kavramsallastirmay1 deneysel verilerle destekler:
aynl yazarin resmi ve gayri resmi baglamlarda trettigi metinler arasinda
sozciiksel yogunluk ve ciimle karmagiklig: gibi 6zelliklerinde belirgin farklar
gozlemlenirken, iglev sozciiklerinin kullanim oriintiileri ve belirli birlikte
kullanim tercihlerinin bu stilistik varyasyonlar arasinda bile tutarli kaldigini
gosterir. Wright'a gore, bu bireydil o6zellikleri, yazarin bilingli stilistik
manipiilasyonuna karsi daha direnglidir.

Farkli arastirmalar da bu sentezi verilerle desteklemektedir. Kredens
ve Coulthard (2012), derlem dilbilimi araglarini yazarlik analizine uygulayan
sistematik bir ¢erceve sunar. Bu yaklagimin giicii, "normalde goériinmez olan
dil kullanim Oriintiilerinin, yeterli veriye erisildiginde agik¢a ortaya
¢tkmast"dir (s. 504). Nini (2023, s. 15-16), kullanim-temelli dilbilim
yaklasimiyla gelistirdigi "Dilsel Bireysellik Teorisi"nde, her bireyin
deneyimlerinin benzersizligi nedeniyle kendine 6zgii bir sdzciiksel-dilbilgisel
sisteme sahip oldugunu 6ne stirmektedir. Nini, dilsel bireyselligin sd6zdizimsel
yapilar, sdylem Ozellikleri ve pragmatik orlintiiler diizeyinde de aranmasi
gerektigini one siirer (Nini, 2023, s. 18-20). Buna benzer bir sekilde Sousa-
Silva (2024, s. 169) da yapay zeka iiretimi metinlerin tespiti i¢in ymorfolojik,
sozciiksel, sozdizimsel ve sdylem diizeylerinde sistematik bir dilbilimsel
analiz zorunlu oldugunu belirtmistir.

Sonu¢ olarak, Foucault'nun tarihsellestirdigi yazar islevi, adli
baglamda cezai sorumlulugun belirlenmesi pratikleriyle yeniden
iretilmektedir. Adli dilbilimci, Barthes'in isaret ettigi metnin ¢ok
anlamliliginin ve yorumsal risklerin farkinda olarak; bireydili sabit bir parmak
izi olarak degil, sosyo-bilissel bir siirecin metindeki izleri olarak
degerlendirmelidir. Bu teorik zemin, ¢alismanin ilerleyen boliimlerinde ele
almacak olan yapay zeka destekli metin iiretimlerinde yazarlik ve sorumluluk
kavramlarinin nasil doniistiigiinii anlamak i¢in de bir baslangi¢ noktasi sunar.

2. Adli Dilbilimde Yazarhk Analizi: Metodolojik Yontemler ve
Kamt Standartlar

Adli dilbilimde yazarlik analizi, belirli bir metnin kimin tarafindan
iiretildigini belirlemeye yonelik bir inceleme siirecidir. Bu siire¢ iki temel
varsayima dayanir: yazar-i¢i tutarlilik ve yazarlar-arasi ayirt edicilik (Grant,
2022). {1k varsayim, aym yazarm farkli metinlerde belirli dilsel 6zelliklerin
tekrar edecegini 6ngoriir, ikincisi ise farkli bireylerin birbirinden ayrigan dilsel
ortintiiler sergileyebilecegini ileri siirer. Grant (2022) bu ikili varsayimin
bireydil kavraminin zeminini olusturdugunu belirtir fakat her iki varsayimin
da kosulsuz ve baglamdan bagimsiz sekilde gecerliligi tartigmaya agiktir.

Bu kavramsal zeminin pratige doniistiiriilmesi farkli gorevler
gerektirir. Grant ve MacLeod (2020), bu gorevleri ti¢ temel kategoride ele alir:
yazar analizi (authorship analysis), yazar dogrulamasi (authorship
verification) ve yazar profilleme (authorship profiling). Her kategori farkli
varsayimlar ve metodolojik stratejiler icerir dolayisiyla adli dilbilimeinin
hangi soruyu yanitlamaya ¢aligtigini netlestirmesi analiz siirecinin ilk adimidir.
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Yazar analizi, tartismali bir metnin belirlenmis aday yazarlar
havuzundan hangisine ait oldugunu bulmay1 hedefler ve buradaki ¢aligma
kapali-kiime ve agik-kiime senaryolarina goére farklilasir. Kapali-kiime
analizinde gergek yazarin aday listesinde kesinlikle bulundugu varsayilir; adli
dilbilimci adaylar arasindan en olasi eslesmeyi seger. Kopper ve arkadaslari
(2009), bu senaryonun metodolojik agidan goérece basit oldugunu fakat adli
baglamda nadiren karsilagilan bir durum olusturdugunu belirtir. Acik-kiime
senaryosunda ise gercek yazarin aday havuzunda bulunmama olasilig1 goz
oniinde tutulmalidir bdylece higbiri se¢eneginin de degerlendirilmesini
zorunlu kilar. Chaski (2001), gercek adli vakalarin ¢ogunlukla agik-kiime
manti@1 gerektirdigini vurgular ¢iinki sorusturma siirecinde heniiz
tanimlanmamus siiphelilerin varlig1 her zaman olasidir.

Bir diger kategori yazar dogrulamasi, iki metnin ayni kisi tarafindan
iiretilip tiretilmedigini sorgulayan bir gorev igerir; bu gorev, 6zellikle anonim
tehdit mektuplari, sahte itiraflar ve gevrimi¢i sahte kimlik vakalarinda 6neme
sahiptir. Koppel ve Schler (2004), yazarlik dogrulamasint tek-sinif
siiflandirma problemi olarak olusturmustur, bilgisyar destekli model yalnizca
bilinen yazarin Ornekleriyle egitilir ve tartismali metnin bu yazarmn dilsel
davranis araligina diisiip diismedigi degerlendirilir. Bdylece analiz, "Bu metin
X'e mi ait?" sorusuna odaklanir; aday karsilastirmas1 yapmak yerine, tek bir
yazarm dilsel sinirlarint belirlemeye ¢aligir. Grant ve MacLeod'un (2018)
vurguladigi "kisitlamalar" kavrami burada iglevsel hale gelir ¢linkii bireyin
biligsel ve dilsel rutinleri, performans varyasyonuna ragmen belirli sinirlar
icinde kalir ve bu sinirlarin disina ¢ikan metinler farkli bir yazara isaret
edebilir.

Son kategori yazar profilleme ise yazarin kimligini dogrudan
belirlemeye c¢alismak yerine, metinden demografik veya sosyodilbilimsel
ozellikler ¢ikarmay1 amaglar. Argamon ve arkadaslar1 (2009), cinsiyet, yas ve
kisilik 6zelliklerinin metin i¢i izlerini arastirmus, belirli dilsel degiskenlerin bu
simiflarla ilgilesim gosterdigini ortaya koymustur. Ote yandan, profilleme
sonuglarinin bireysel diizeyde ongorii giicii sinirlidir. Bucholtz ve Hall'un
(2005) vurguladigr gibi kimlik, dilsel pratiklerin kaynagi degil sonucudur
dolayisiyla sosyal kategorilerin mekanik bir sekilde dilsel o&zelliklere
indirgenmesi, hem teorik hem de metodolojik riskler tasir. Eckert (2012),
toplumsal cinsiyetin sabit bir degisken degil, sdylem i¢inde performatif olarak
iiretilen bir kimlik boyutu oldugunu belirtir; bu durum, profilleme sonug¢larinin
gerekircilik olgusundan kaginmasini gerektirir.

Yazar analizi ve yazar dogrulamasi gorevlerinin basariyla yerine
getirilmesi, ortak bir metodolojik ilkeye baglidir: karsilastirilabilirlik.
Coulthard'in (2004) isaret ettigi gibi, karsilastirilan metinlerin tiir, baglam,
uzunluk ve iiretim kosullar1 agisindan yeterince benzer olmasi gerekir. Bir is
e-postast ile kisisel bir giinliik yazis1 arasindaki stilistik farkliliklar, yazarlik
degil baglama gore uyum gosterebilir. Wright'in (2017) bulgulart ise bu
varyasyonun belirli 6zellikler i¢in smirl kaldigin1 gosterir: Resmi ve gayri
resmi baglamlarda sozciiksel yogunluk degigse bile, islev sozciiklerinin
kullanim oriintiileri gorece tutarli kalir. Bu bulgu, adli dilbilimcinin hangi
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dilsel diizeylere odaklanmas1 gerektigi konusunda metodolojik bir
yonlendirme sunar.

Ancak karsilastirilabilirlik ilkesinin saglanmasi ve gorevin dogru
tanimlanmasi tek bagina yeterli degildir; bu verileri analiz etmek i¢in saglam
yontemlere de ihtiya¢ vardir. Adli dilbilim, bu amagla iki tamamlayict
metodolojik yaklagim geligtirmistir: uzman yorumuna dayanan stilistik analiz
ve sayisal kanita dayanan stilometrik dlgtimler.

2.1 Metodolojik yontemler: Stilistik ve stilometrik yaklasimlar

Yazarlik analizinde iki temel metodolojik gelenek birbirini tamamlar:
nitel stilistik analiz ve nicel stilometrik Sl¢imler. Bu iki yaklagimin kendi
iglerindeki gelisimi, adli dilbilimin yontemlerini sekillendirmis ve gliniimiizde
uyum arayislarina yol agmuistir.

Stilistik analiz, uzman dilbilimecinin metni yakin okuma yoluyla
incelemesine ve dilsel se¢imlerin oriintiilerini yorumlamasina dayanir. Crystal
ve Davy'nin (1969) klasik tanimiyla stil (iislup), belirli bir baglamda yapilan
dilsel se¢imlerin toplamidir ve bu segimler rastgele degildir, belirli islevleri
yerine getirip bireysel aliskanliklar1 yansitirlar.

McMenamin (2002), adli stilistik analiz i¢in merkezinde stil-
igaretleyicileri kavrami olan bir ¢ergeve sunmugtur. McMenamin, bunlari sinif-
isaretleyicileri ve Dbireysel-isaretleyiciler olarak ikiye aymrr: smf-
isaretleyicileri, yazarin ait oldugu sosyal gruplarin dilsel 6zelliklerini yansitir
(bolgesel lehge oOzellikleri, mesleki jargon, egitim diizeyi gostergeleri),
bireysel-isaretleyiciler ise o yazara 6zgii driintiileri gosterir (belirli baglaglarin
tercihli kullanimi, karakteristik noktalama aliskanliklari, sdzdizimsel yapi
tekrarlar). Adli agidan bireysel-isaretleyiciler daha degerlidir ¢linkii bunlar
yazari sosyal kategorisinden ayirt etmeyi saglar.

Olsson (2004), stilistik ozellikleri "temel" ve "katma" olarak
simiflandirir. Temel o6zellikler, yazarn farkinda olmadigi veya kontrol
edemedigi dilsel aligkanliklardir ve bilingli ydnlendirmeye karsi gorece
direnglidirler. Katma &zellikler ise belirli iletisim durumlarinda kasitli olarak
eklenen stilistik unsurlardir. Bu ayrim, Grant ve MacLeod'un (2018)
"kisitlamalar" kavramiyla ortilisiir: temel 6zellikler, bireyin bilissel ve dilsel
rutinlerinin  yarattigi kisitlamalarin  ortaya ¢ikmasidir ve performans
varyasyonuna ragmen tutarlilik gosterir. Ozellikle kimligini gizlemeye ¢alisan
yazarlarin gergek dilsel aliskanliklarinin sahte kimligin altindan sizmasi, bu
kisitlamalarin somut bir gdstergesidir.

Stilistik analizin giicii, dilsel se¢imlerin iglevsel yorumunu miimkiin
kilmasidir. Sadece siklik sayimlari bir 6zelligin ne siklikta goériindiigiini
sOyleyebilir; ancak bu 0Ozelligin neden o baglamda tercih edildigini
aciklayamaz. Bir metinde "ancak" baglacinin yiiksek kullanim orani, yazarin
karsithik iligkilerini vurgulama egilimini gosterebilir ancak bu egilimin sdylem
stratejisi olarak nasil islev gordiigii ise nitel yorumla anlasilir.

Bununla birlikte, stilistik analiz bazi sinirliliklar tasir. Birincisi,
uzman yargisina dayandigi i¢in 6znel yanliliga agiktir ve farkli analistler ayni
metinde farkli stil-isaretleyicileri tespit edebilir. Ikincisi, ayn1 metni inceleyen
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iki uzmanin aymi sonuglara ulasacagi garanti degildir o yiizden
tekrarlanabilirlik sorunu vardir. Sonuncusu, kisa metinlerde yeterli stilistik
verisi bulunmayabilir o ylizden, ¢evrimigi iletisimin yayginlastig1 giinlimiizde
sorunludur. Olsson'un (2008) vurguladigr gibi, adli dilbilimcinin ancak
"olasiliksal bir degerlendirme" sunabilecegi gergegi, stilistik analizin
sonuglarmin sunumunda kesinlikten kaginkarak, hata payini kabul ederek,
yontemsel seffaflik sunmak gerektirir.

Ote yandan stilometri de dilsel 6zelliklerin istatistiksel analizine
dayanan nicel bir yaklagim gelenegidir. Mosteller ve Wallace'in (1964) The
Federalist Papers c¢aligmasi, modern stilometrinin kurucu metni sayilir.
Hamilton ve Madison arasinda tartigmali olan makalelerin yazarhigim
belirlemek icin islev sozciiklerinin siklik dagilimlarim kullandilar. Islev
sozciikleri igerik sozciiklerine kiyasla konudan bagimsizdir ve bilingdist
kullanima daha yatkindir varsayinmi temel alinmistir. Ornegin, "upon" ile "on"
arasindaki tercih, yazarm bilingli bir kararindan ¢ok otomatik bir aligkanlik
yansitabilecegi diigiiniilmiistiir.

Burrows (2002), Delta yontemini gelistirerek — stilometrik
karsilagtirmayi sistemlestirmistir. Delta, tartigmali metnin 6zellik vektorii ile
aday yazarlarin 6zellik vektorleri arasindaki standartlastirilmis mesafeyi 6lger
ve en diisiik deger, en olasi yazarliga isaret eder. Bu yoOntem, derlem
dilbiliminde genis kabul goérmiis ve farkli dillerde basarili uygulamalar
bulmustur. Ancak Delta'nin performansi, derlem biiyiikliigiine ve metin
uzunluguna (Eder, 2015; Hoover, 2004), ayrica yazar havuzunun tiirdesligine
ve biiyiikliigiine (Evert vd., 2017; Rybicki & Eder, 2011) baghdir. Bu
degiskenler kontrol edilmediginde ve parametreler iyilestirilmediginde
sonuglarin giivenilirligi azalmaktadir (Smith & Aldridge, 2011).

Karakter n-gram'lar1 da stilometrik ¢aligmalarda kullanilarak ardigik
karakter dizilerinin frekans profillerinin yazar analizinde yiiksek dogruluk
oranlarina erismeye katki saglamistir (Keselj vd., 2003). Makine 6grenmesiyle
birlikte destek vektdr makineleri (SVM), rastgele ormanlar ve derin 6grenme
modelleri, yiiksek boyutlu 06zellik uzaylarinda orilintii tanima amaciyla
kullanilmaya baglanmig; Stamatatos (2009) bu yontemlerin karsilastirmali
degerlendirmesini sunmustur.

Ancak makine 6grenmesi tabanli yaklasimlar, adli baglamda 'kara
kutu' sorunuyla kars1 karsiyadir. Bu modeller yiiksek dogruluk oranlar1 sunsa
da, Sousa-Silva'nin (2024) belirttigi gibi, analiz edilen olgular i¢in teorik
olarak temellendirilmis dilbilimsel agiklamalar sunmakta yetersiz
kalabilmektedir. Bir model, belirli bir yazarlik kararina nasil ulastigini insan
muhakemesine uygun bi¢imde agiklayamiyorsa, mahkemede kabul
edilebilirligi sorgulanabilir (Grant, 2022).

Stilistik ve stilometrik yontemler arasindaki bu durum, aslinda bizi
zorunlu bir senteze gotiirliyor ¢iinkii istatistiksel veriler tek bagina anlami
vermezken, sadece uzman yorumu da nesnellikten uzak kalabiliyor. Bu
noktada Nini (2023), o&zellikleri geleneksel stil katmanlari {izerinden
birlestirmek yerine, Biligsel Dilbilim ilkelerine dayanan ve yazarlig1 bireyin
belleginde depolanan, otomatik olarak iiretilen dilsel birimler kiimesi olarak
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tanimlayan ‘Dilsel Bireysellik Teorisi’ni one stirmektedir. Nini, bu teoride
karakter, sozciik, sozciik tiiri (POS) ve n-gram gibi farkli diizeylerini
kullanarak, istatistiksel profillerin aslinda bireyin bireydilinin istatistiksel bir
yaklagimi oldugunu savunur. Bu bilissel tabanli ¢ergeve, analiz yontemlerinin
yorumlanamayan birer 'kara kutu' olmaktan ¢ikmasini saglayarak, Grant’in
(2022) tizerinde énemle durdugu yontemlerin dilbilimsel agidan agiklanabilir
ve bilimsel olarak ger¢eke¢i olmasini temin etmektedir

Ancak bir yontemin bilimsel olarak agiklanabilir olmasi tek bagina
yeterli degildir; bu agiklamanin hukuk sistemi tarafindan da gecerli ve
giivenilir bulunmas1 gerekir. iste bu noktada, bilimsel kanitin mahkeme
salonunda delil niteligi kazanmasini belirleyen kiiresel dlgekte referans kabul
edilen belirli hukuki standartlar, yani Daubert kriterleri devreye girmektedir.

2.2 Kamt standartlari: Daubert kriterleri ve bilimsel gerceklik

Adli dilbilimsel bir analizin delil olarak degeri, teknik basarisindan
ziyade hukuk sistemi tarafindan gegerli ve giivenilir bulunmasina bagldir.
ABD Yiiksek Mahkemesimin 1993 tarihli Daubert v. Merrell Dow
Pharmaceuticals karari, daha 6nceki Frye standardini diizenleyerek bilimsel
kanitin kabul edilebilirligi i¢in uluslararasi diizeyde referans alinan bes temel
Ol¢iit sunmustur.

Bu olgiitlerin ilki ve bilimselligin temel sarti, test edilebilirlik ve
yanliglanabilirlik ilkesidir. Bir yontemin mahkemede kabul gérmesi igin,
dayandig1 hipotezlerin deneysel olarak sinanabilir olmas1 gerekir. Ornegin
Chaski (2001), gelistirdigi ALIAS yontemiyle bu standardi karsilamayi
hedeflemis ve sistemin performansini kor testlerle raporlamistir. Ancak adli
stilistikteki birgok uygulama acgikca formiile edilmis ve test edilebilir
hipotezlerden ziyade, uzmanlarin kigisel yorumlarina dayanmaktadir, bu
durum da yontemin bilimsellik iddiasini zayiflatan bir olabilmektedir.

Bu test siireclerinin seffafligi, zorunlu olarak ikinci kriter olan
hakemli yaym ve bilimsel inceleme siirecini beraberinde getirir. Yontemin
kapali kapilar ardinda degil, bilim toplulugunun denetimine agik mecralarda
tartisilmasi beklenir. Forensic Linguistics ve International Journal of Speech,
Language and the Law gibi alan dergileri bu islevi istlense de, Solan ve
Tiersma’nin (2005) belirttigi gibi, adli dilbilim literatiirii geleneksel adli
bilimlere kiyasla hala sinirlidir ve bazi yontemler yeterli derecede bagimsiz
¢ogaltma slizgecinden gegmemistir.

Bilimsel denetimin dogal bir sonucu olarak mahkeme, tigiincii adimda
yontemin bilinen veya potansiyel hata oranini talep eder ancak yazar analizi
icin evrensel bir hata orani belirlemek, yontemin dogasi geregi olduk¢a zordur
¢linkii basar1 orani metnin uzunluguna, tiirine ve yazar havuzunun
biiylikligiine gore degisiklik gosterir. Juola (2006), farkli stilometrik
yontemlerin performansini karsilagtirsa da bu testler kontrollii laboratuvar
kosullarinda yapilmistir. Oysa gercek adli vakalar, eksik wveriler, kasitli
kandirmacalar ve baglamsal belirsizliklerle doludur. Bu belirsizlik, Olsson'un
(2008) da wvurguladigi gibi, adli dilbilimcinin "makul siiphenin Gtesinde"
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kesinlikten ziyade, ancak "dengeli olasiliklar" ¢ergevesinde goriis
bildirebilecegi ger¢egini dogurur.

Hata paylarini azaltmak ve uygulama birligini saglamak adina
dordiincii kriter, standartlarin varligi ve uygulanmasini gozetir. International
Association of Forensic Linguists (IAFL) etik kodlar ve uygulama kilavuzlari
gelistirmis olsa da, yazar analizi i¢in lizerinde mutabik kalinmig tek standartlar
mevzuatt heniiz mevcut degildir Bu metodolojik ¢ogulculuk hali,
mahkemelerde sik¢a rastlanan uzmanlarin c¢atigmasi senaryosuna zemin
hazirlayabilir ¢iinkil ayn1 metin {izerinden farkli yontemlerle ¢alisan uzmanlar,
birbirine zit sonuglara ulasabilir.

Sonugta mahkeme, eski Frye standardindan miras kalan genel kabul
ilkesine bakar. Grant (2022), adli yazarlik analizinin bir disiplin olarak dilbilim
toplulugunda kabul gordiigiinii, ancak belirli yontemlerin gegerliligi
konusunda hala goriis ayriliklari bulundugunu belirtir. Ozellikle makine
Ogrenmesi tabanli yaklasimlarin seffafliktan uzak "kara kutu" yapisi, bu genel
kabul siirecini hukuki diizlemde daha da karmagiklastirmaktadir.

Bu kriterlerin 6tesinde, kanitin sunum bi¢imi de onem tagir. Adli
dilbilimci, bulgularint sunarken "Kesinlikle bu yazar" gibi keskin ifadelerden
kaginmali; bunun yerine Shuy'un (2006) ilkesi dogrultusunda "Eldeki veriler
151ginda en olast yazar" ifadesini tercih ederek yontemin smirliliklarini ve
alternatif senaryolari da agik¢a belirtmelidir. Bu bakis agisi, Tiersma ve
Solan'm (2002) dikkat cektigi, jiiri tyelerinin olasiliksal ifadeleri yanlis
yorumlama riskini (6rnegin "%90 olasilik" ifadesini "kesin suc¢luluk" olarak
algilama egilimini) yonetmek i¢in bir zorunluluktur. Sonuglarin ne anlama
geldigi hatta daha Onemlisi ne anlama gelmedigini agiklamak, uzmanin
sorumlulugudur.

Bu noktada Morrison (2009), adli kiyaslama bilimlerinde bilimsel
giiveni ve mantiksal tutarliligi saglamak igin Olasilik Oranlarn (Likelihood
Ratios - LR) cgercevesini Onermektedir (s. 298). Bu yaklasimda uzman,
dogrudan sucluluk veya masumiyet iddiasinda bulunmak yerine kanitin
olasiligin1 degerlendirir (Morrison, 2009). Uzman, mevcut kanitin (rnegin
dilsel bir eslesmenin), iddia makaminin hipotezi (ayn1 kaynak) altinda mu
yoksa savunmanin hipotezi (farkli kaynak) altinda m1 ortaya ¢ikma olasiligimin
daha yiiksek oldugunu karsilastirir (Morrison, 2009, s. 299). Ornegin,
"Bulgular, bu kanitin ayn1 koken hipotezi altinda gézlemlenme olasiliginin,
farkli kdken hipotezine kiyasla 100 kat daha fazla oldugunu gostermektedir"”
seklindeki bir ifade, kanitin giiclinii istatistiksel bir zemine oturtur (Morrison,
2009, s. 300). Bu yontem, Shuy (2006) tarafindan detaylandirilan adli
dilbilimcinin etik sorumlulugunu ve bilimsel tarafsizligini, Slgiilebilir ve
kurumsal bir standarda doniistiirmektedir (s. 126).

Yapay zeka tarafindan iiretilen metinlerin tespitinde ise durum g¢ok
daha farklilasir. Wright ve Coulthard’in (2017) metodolojik gecerlilik {izerine
yaptiklart ayrim, bugiin YZ tespit araclari i¢in de gegerliligini korumaktadir:
Bir teknigin bilimsel olarak "ilging" olmasi ile hukuken "kabul edilebilir"
olmasi tamamen farkli seylerdir.
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Giliniimiizde yapay zeka yazarligini tespit etmek amaciyla kullanilan
araglar DetectGPT (Mitchell vd., 2023) ve GLTR (Gehrmann vd., 2019) gibi
yaklasimlar su an i¢in yalnizca bilimsel olarak ilging kategorisindedir ancak
Daubert kriterlerini karsilamada metodolojik sinirliliklar barindirmaktadir. Bu
araglarin test edilebilirlikleri her model giincellemesinde sifirlanir, hata
oranlar1 yliksek ve evrensel standartlari belirsizdir. Dolayisiyla, bir adli
raporda yer alacak "Bu metni yapay zeka yazmistir" yoniindeki bir tespit,
kullanilan araglar metodolojik olgunluga erigsmedigi siirece, mahkeme
nezdinde gegerli bir delil hiikmii kazanamaz.

Hukuki diizlemde yasanan bu sorunun asil sebebi, kullanilan
araglardaki teknik bir eksiklikten daha ¢ok fail konumundaki yapay zekanin
metin iretim seklinin insan yazarligindan dogasi geregi tamamen farkli
olmasidir. Bu farki anlamak ve dogru tespit yontemleri gelistirebilmek igin,
oncelikle yapay zekanin yazarlik kavramini nasil doniistlirdiigiine ve insan
bireydilinden ayrisan yapay bireydil olgusuna yakindan bakmak
gerekmektedir.

3. Yapay Zeka ve Yazarhik: Yapay Bireydil

Adli dilbilimin iizerine insa edildigi "yazar-i¢i tutarlilik" ve "yazarlar-
aras1 ayirt edicilik" varsayimlari, insan zihninin ve yasanmis deneyimin iiriinil
olan dilsel izleri slirmek igin gelistirilmigtir. Buna karsm, biyiik dil
modellerinin metin {iretim kapasitesi, bu varsayimlarin gegerlilik alanim
sarsmaktadir. Love'in (2002) islevsel modelinde uzun siire yalnizca insana
0zgii bir yetenek olarak goriilen ve sozciikleri bir araya getirme eylemini
tanimlayan  "yiriitiici  yazarhk" artik algoritmalar tarafindan da
gergeklestirilebilmektedir.

Bu doniistim, adli dilbilimeinin sorusturdugu soruyu geleneksel "Bu
metni kim yazdi?" sinirlarinin 6tesine tagimigtir. Artik karsimizda ¢ok daha
katmanli ve karmagik sorular durmaktadir: "Bu metin insan iiretimi mi yoksa
makine ¢iktist mi?" ve daha da 6nemlisi, "Insan-makine isbirligiyle iiretilen
hibrit metinlerde sorumluluk kime aittir?”’. Bu boliim; yapay zeka tabanli metin
iretiminin altinda yatan mekanizmalari, bu {iretimin niyet ve sorumluluk
kavramlariyla gerilimli iliskisini ve insan bireydilinden kategorik olarak
ayrilan "yapay bireydil" olasiligini incelemektedir.

3.1 Yapay zekinin metin iiretim mekanizmasi: “Stokastik papaganlar”

Hukuki ve yapisal ayrimin temelinde, biiyiik dil modellerinin ¢aligma
prensibinin insan bilisinden kategorik olarak ayrigmasi yatar. GPT serisi ve
BERT gibi transformer tabanli modeller, devasa metin derlemlerinden
ogrendikleri istatistiksel oriintiilerle bir sonraki sézciigli tahmin ederek ilerler.
Vaswani ve arkadaslariin (2017) gelistirdigi dikkat mekanizmasi, modelin
uzun menzilli baglamsal tutarlilik saglamasina olanak tanisa da, tiretim siireci
oziinde olasiliksaldir. Bender ve arkadaslart (2021), bu mekanizmay1
"stokastik papaganlar" metaforuyla tanimlar: Modeller, egitim verilerindeki
dilsel formlar1 yeniden iiretir ancak bu formlarin anlamini veya dis diinyayla
gonderimsel iliskisini kavramaz.
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Floridi ve Chiriatti'nin (2020) belirttigi gibi, bu sistem bir "anlam
motoru" degil, istatistiksel bir "sézdizimsel motor"dur. Model, "yangin"
sozcligii ile "tehlike" sozciigliniin istatistiksel birlikteligini hesaplar ancak
yangmin fiziksel gercekligini deneyimlemez. Bu hal, Austin'in (1962) Soz
Eylem Kurami baglaminda 6nemli bir sonu¢ dogurur yani model, bigimsel
olarak kusursuz ciimleler iiretebilir ancak bu sdzlerin arkasinda bir iletisimsel
niyet veya sorumluluk bilincine sahip degildir.

Ancak adli dilbilim agisindan, buradaki temel mesele modellerin
anlaylp anlamadigi felsefi sorunu degildir; asil 6nemli olan, irettikleri
metinlerin insan yazarligindan ayirt edilebilir olup olmadigidir. Kumarage ve
arkadaslarinin (2024) isaret ettigi gibi, modellerin taklit yetenegi gelistikce
stilometrik tespit zorlasmaktadir. Bununla birlikte, modellerin istatistiksel
iiretim dogast, insan bilisinin organik siireglerinden yapisal olarak ayristig1 i¢in
tespit edilebilir izler birakur.

Sousa-Silvanin (2024) giincel arastirmalari, bu ayrimi somut ve
Olgiilebilir bir zemine oturtmaktadir. Sousa-Silva, iiretken yapay zeka
sistemleri tarafindan olusturulmus &grenci metinlerinden meydana gelen
yaklasik 31.500 sozciiklik NewGenerAltion derlemini (2024, s. 168-169)
incelemis ve yapay zekd metinlerinin insan yazimindaki dogal ¢esitliligin
aksine yapay bir asir1 diizenlilik sergiledigini raporlamistir. Insan yazarlar
climle uzunluklarinda ve sozciik ¢esitliliginde dalgalanmalar gosterirken,
yapay zekanin istatistiksel bir homojenlik sergiledigi saptanmistir. Modeller,
hiyerarsik diisiinceyi yansitan yan ciimle yapilari yerine, bilissel yiikii daha az
olan "ve" baglaciyla kurulmus sirali ciimleleri sistematik olarak tercih
etmektedir. Sozciiksel diizeyde ise delve, underscore, nuanced ve paramount
gibi belirli sdzciiklerin yapay zeka tarafindan insan ortalamasinin ¢ok iizerinde
bir siklikla kullanilmasi, stokastik iiretim dogasinin parmak izleri olarak
degerlendirilmektedir. Bu sézdizimsel ve sdzciiksel agirt diizenlilik kaliplari,
niyetsiz liretimi tespit etmek i¢in metodolojik bir dayanak noktasi sunar.

Modelin iletisimsel niyetten yoksun bu stokastik dogasi, adli
dilbilimin {izerine kurulu oldugu niyet, eylem, sorumluluk {igliisiinde bir
kirilma yaratmaktadir. Eger bir metin, arkasinda bilingli bir zihin olmadan da
iiretilebiliyorsa, o metnin dogurdugu sugun faili kimdir sorusu bizi yapay
zekanmn fail olamama durumunu ve hibrit metinlerdeki sorumluluk
karmasasini incelemeye gotiiriir.

3.2 Niyet, eylem, sorumluluk

Austin'in  (1962) S6z Eylem Kurami'na gore "sdylemek" aymi
zamanda "yapmak"tir ve bu edim, konusanin sorumlulugunu dogurur (s. 12).
Ancak bir dil modeli edimsel giice sahip sozler (6rnegin bir tehdit, iftira veya
intihal) iirettiginde, bu eylemin hukuki muhatabini tayin etmek teorik bir
soruna doniigiir. Hallevy (2010), yapay zekanin ceza hukuku agisindan
sorumlu bir fail olarak kabul edilmesinin dniindeki en biiyiik engelin mens rea
(sug isleme kasti) oldugunu vurgular (s. 175). Ceza hukuku, su¢un maddi
unsuru (actus reus) kadar manevi unsurunu da sart kosar ancak dil modelleri
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biling, irade veya niyet tagimadigindan, iirettikleri metinlerin dogrudan faili
sayilamazlar.

Bu baglamda sorumluluk zinciri, kagiilmaz olarak modeli kullanan
kisiye veya gelistiren kuruma yonelmektedir. Ancak eylemin sinirlarinin
belirsizligi, geleneksel sorumluluk atfin1 gii¢lestirmektedir. Floridi (2013), bu
tir durumlarin yalnizca insan odakli bir yaklasimla agiklanamayacagini
savunarak "dagitilmis ahlak" kavramini onerir (s. 728). Yazara gore, gelismis
bilgi toplumlarinda ortaya ¢ikan ahlaki eylemler ve sorumluluklar, tek bir
bireye indirgenemez aksine, bu eylemler coklu etmen sistemlerindeki
etkilesimlerin bir sonucu olarak "bireysel olmayan sorumluluklar" dogurur
(Floridi, 2013, s. 728-729). Floridinin (2013) tanimladig1 bu daginik yapi,
sugu tek bir bireyin bireydiline atfetmeye ve faili tekil olarak belirlemeye
calisan adli dilbilimci i¢in ciddi bir metodolojik engel teskil etmektedir.

Bu karmagiklig1 ¢oziimlemek adina Gunkel (2016), geleneksel "tekil
yazar" anlayisinin yerine "remix" kavramini onerir (s. 15). Gunkel'e gore
dijital ¢agda ve Ozellikle yapay zeka iiretimlerinde 6zgiin bir yaratimdan
ziyade, mevcut verilerin yeniden derlendigi daginik bir siire¢ s6z konusudur.
Bu bakis agisi, Love'm (2002) islevsel yazarlik modelinin insan ve makine
arasinda paylasildig1 hibrit bir yapiyi teorik olarak destekler (s. 34). Ancak bu
iglevsel dagilim, uygulamada tg¢ farkli hibrit senaryo dogurur ve her biri,
Love'n tanimladigi yazarlik islevlerinin (Onciil, yiiriitiici, diizeltici, beyan
edici) farkli bigimlerde dagilmasina neden olur:

Yapay Zeka Destekli Yazarlik (Senaryo 1): insan bir istem yazar,
biiyiik dil modelleri metni {iretir, insan diizenler ve yayinlar. Bu senaryoda
insan; onciil ve beyan edici (sorumluluk iistlenme) yazarlik iglevlerini elinde
tutarken, sozciikleri dizme eylemi olan yiiriitiicii islevi makineye devreder.
Ancak insan, nihai agamada "diizeltici" isleviyle metne son seklini verdigi i¢in
faillik hukuken insana atfedilebilir. Burada adli analiz, kullanicinin bu
diizeltici izlerine odaklanmak durumundadir.

Yapay Zeka Aracili Gelistirme (Senaryo 2): insan bir taslak yazar,
biiyiik dil modelleri bu taslagi genisletir. Bu siiregte yiiriitiicli yazarlik iglevi
insan ve makine arasinda erir; hangi ciimlenin insanin onciil taslagindan
geldigi, hangisinin makine tarafindan yiiriitildiigii belirsizlesir. Adli
dilbilimsel analiz, i¢ ige gegmis bu iki yiiriitiicii katmani ayrigtirmakta zorlanir.

Stil Transferi ve Yaniltma (Senaryo 3): Insan, metni yapay zekaya
yazdirirken bagka bir yazarin iislubunu taklit etmesini ister. Burada onciil
yazarlik katmanlasir kullanicinin niyeti birincil onciilken taklit edilen yazarin
iislubu ikincil ve pasif bir kaynak haline gelir. Makine ise bu verileri isleyen
yiiriitiicii konumundadir. Bu ii¢ katmanli yapi, geleneksel analiz yontemlerinin
tespit giiclinli zayiflatir. En kritik durum ise kullanicinin kasitli olarak kendi
bireydilini gizlemek i¢in yapay zekayi arag olarak kullanmasidir.

Bu senaryolarin tiimiinde, adli dilbilimsel analiz i¢in ortak bir
metodolojik zorluk ortaya ¢ikar. McMenamin'in (2002) stilistik analiz
gergevesi, metindeki tutarlilik kirilmalarint inceleyerek bu katmanlari
ayristirmay1 hedeflese de, bu yorumlar 6znel kalma riski tasir. Nini'nin (2023,
s. 45) istatistiksel modelleri birey-i¢i ve bireyler-arasi varyasyonu ayirt
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edebilmektedir. Denkleme "birey-makine arasi varyasyon" eklendiginde analiz
karmasiklasir ¢linkli yapay zeka modelleri insan yazimini taklit eden yiliksek
kaliteli metinler iiretse de (Kumarage et al., 2024), bu tretim biligsel bir
dilbilgisi veya niyetten ziyade (Nini, 2023), egitim verisindeki olasiliksal
dagilimlara dayanir (Kumarage et al., 2024)

En 6nemli sorun ise kasith yaniltma durumlarinda ortaya ¢ikar. Bir
kullanici, yapay zekayr kendi bireydilini gizleyen bir ara¢ olarak
kullandiginda, {retilen metnin yazarinin kimliklendirilmesi problemi
derinlesir. Bu noktada Grant ve MacLeod'un (2018) kisitlamalar teorisinin
gegerliligi tartigilabilir: insan yazarin biligsel ve dilsel rutinlerinin yapay zeka
araciligryla tamamen maskelenip maskelenemeyecegi veya kullanicinin
istemlerinin yeni bir iz katmani olusturup olusturmayacagi, adli dilbilimin
yanitlamasi gereken temel mesele haline gelir.

Insan yazarin kendi bireydil ozelliklerini gizleme olasiligi, adli
dilbilimcinin dikkatini kaginilmaz olarak metnin diger kurucusuna, yani
algoritmaya c¢evirmesini zorunlu kilar. Zira insan bireydilinin silindigi veya
siliklestigi noktada, sahneye istatistiksel verilerden insa edilmis ‘'yapay
bireydil' ¢ikmaktadir.

3.3 Yapay bireydil

Insan yazarin dilsel kisitlamalarin yapay zeka aracilityla asabilmesi,
metinsel boslugu dolduran dilsel 6riintiiniin kaynagina dair temel bir sorunu
isaret eder. Bu noktada, insan deneyiminden bagimsiz gelisen ve adli analizde
yeni bir degisken olabilecek "yapay bireydil" kavramini tartismak zorunludur.

Geleneksel bireydil kavrami, her insanin benzersiz yasam
deneyiminin benzersiz bir dilsel repertuvar yarattig1 varsayimina dayanir
(Coulthard, 2004, s. 432). Ancak yapay zeka lretimlerinde bu benzersiz
deneyim yerini kolektif veriye birakir. GPT-3 modeli, binlerce farkli
kaynaktan, yazardan ve donemden derlenen yaklagik 570 gigabaytlik devasa
bir metin y1giniyla egitilmistir (Brown vd., 2020, s. 9). Bu halde modelin dili,
herhangi bir bireyin diline benzemez daha ziyade, egitim verilerinin
istatistiksel bir ortalamasini ve kolektif bir dilsel bellegi temsil eder.

Bu baglamda Sousa-Silva (2024), yapay zeka iiretimlerinin dogasina
iliskin Onemli bir tespitte bulunur: Biiyilk dil modelleri olasiliksal
hesaplamalara dayandig1 igin, {rettikleri metinler "bireysel yazarlik
ozelliklerinden yoksundur" (s. 1028) der. Insan bireydili, niyetlerin, biligsel
stireglerin ve sosyal etkilesimlerin dinamik bir {irlinliyken Sousa-Silva'nin
vurguladig gibi yapay zeka iiretimi, bireysel izlerden arindirilmus istatistiksel
bir ¢ikti olabilmektedir. Bu durum, yapay bireydil kavramini varolussal bir
paradoksa doniistiiriir ¢linkii karsimizda dilsel bir iiretim vardir, fakat bu
iretimin arkasinda sosyodilbilimsel bir birey bulunmamaktadir. Bu
paradoksun yaniti, yapay bireydil kavraminin insan bireydilinden kategorik
olarak farkli bir nitelik tagimasinda yatar.

Yapay bireydil, insan bireydilinin aksine sosyolojik bir gegmise veya
biligsel bir niyete sahip olmayan (Bender vd., 2021; Nini, 2023), biiyiik dil
modellerinin egitim verilerindeki hakim dilsel Oriintiileri istatistiksel olarak
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yeniden tiretmesiyle olugan (Bender vd., 2021), asir1 diizenli, diistik degiskenli
(O'Sullivan, 2025; Sousa-Silva, 2024) ve model tabanli ayirt edici 6zellikler
tastyan (Uchendu vd., 2020) bireysel yazarlik 6zelliklerini tagimayan sentetik
bir dilsel repertuvar olarak tanimlanabilir.

Yine de bu bireysizlik hali, metinlerin tamamen ayirt edilemez oldugu
anlamma gelmez. Uchendu ve arkadaslar1 (2020), farklt mimarilere sahip
modellerin (6rnegin GPT-2 ile GROVER) iiretimlerinin birbirinden ayirt
edilebilecegini  gdstererek, model bireydili kavramini diislinmemizi
saglamistir (s. 8388). Bu bulgular, her model, egitim verisinin, mimari
tasariminin ve degiskenlerin birlesimi olarak kendine 6zgil, tutarli fakat yapay
bir stilistik bir imza tasidigim gosterip model bireydil kavraminin varligini
desteklemektedir.

Adli analizi en ¢ok zorlayan senaryo ise insan ve model izlerinin
birbirine gegtigi hibrit metinlerdir. Nini'nin (2023) "Dilsel Bireysellik Teorisi",
bireyin dilsel sisteminin tutarliligini savunsa da, hibrit metinlerde bu sistem
modelin algoritmik yapisiyla bozulur (s. 4-5). Ancak Wright'in (2017)
bulgular1 burada metodolojik bir dayanak sunar: Islev sozciikleri ve esdizim
ortintiileri, bilingli manipiilasyona karsi direnglidir (s. 227). Kullanic1 metni
yapay zekaya yazdirsa bile, yaptigi kiiciik diizenlemelerde kendi islev sozciigii
kullanim aliskanliklarini sizdirabilir.

Ne var ki, eger kullanici model ¢iktistni hi¢ degistirmeden
kullaniyorsa, insan izleri tamamen silinir. Solaiman ve arkadaslart (2019), bu
durumu model ¢iktilarinin yazar atif edilemezligi sorunu olarak tanimlar (s.
13). Modelin stokastik dogasi, ayni istemle her seferinde farkli ¢iktilar
iiretmesine neden olur bu da belirli bir metnin belirli bir modele ve dolayisiyla
o modeli o anda kullanan belirli bir kullaniciya kesin olarak atfedilmesini,
geleneksel yontemlerle imkansiz hale getirebilir.

Insan algisinin ve klasik stilistik ve stilometrik ydntemlerin yetersiz
kalabildigi bu noktada, ¢oziim arayisi makineyi makineyle yakalamayi
hedefleyen otomatik tespit sistemlerine kaymaistir.

3.4 Yapay zeka tespit sistemleri ve simirhiliklar

Yapay zeka tarafindan iiretilen metinlerin tespiti, hem akademik hem
de ticari alanda yogun ilgi gbren bir arastirma alani haline gelmistir. Bu
sistemler, insan ve makine yazimint istatistiksel olarak ayirt etmeyi hedeflerler
ancak elde edilen c¢iktilart ve yazar yorumlart adli baglamda kabul
edilebilirligin sinirlarini zorlayan engeller igerebilir.

Bu alandaki ilk girisimlerden biri olan Gehrmann ve arkadaslar
(2019), gelistirdikleri GLTR (Giant Language Model Test Room) aractyla
istatistiksel tespit yaklagimini somutlagtirmistir. GLTR, bir metindeki
sozciiklerin model tarafindan tahmin edilme olasiligini gorsellestirir; yesil ile
isaretlenen yiiksek olasilikli sozciiklerin yogunlugu, yapay zeka iiretiminin
gostergesi olarak yorumlanir. Bu yaklagimin mantigi, dil modellerinin giivenli
yani yiiksek olasilikli segimlere yonelme egilimine dayanir; insan yazarlar ise
daha az tahmin edilebilir ve daha sasirtic1 se¢imler yapabilir.
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Daha giincel bir yaklasim olan Mitchell ve arkadaslari (2023),
DetectGPT sistemini gelistirerek "sifir-atig" tespit yontemini sunmustur. Bu
yontem, metnin kiiciik degisikliklere karsi olasilik degisimini analiz eder.
Modellerin {irettigi metinler, kendi tiretim dagilimmin merkezinde yer
aldigindan, yapilan degisikliklerle olasilik egrileri diisiis gOsterir, insan
metinleri ise bu dagilimin disinda oldugundan farkli bir davranis sergiler.

Ancak bu teknik ilerlemelere ragmen, tespit sistemleri adli kullanim
icin 6onemli siurliliklarla kars: karsiyadir:

Direng: Tespit sistemleri gelistik¢e, bunlari atlatmak i¢in kullanilan
kars1 stratejiler de gelismektedir. Sadasivan ve arkadaglar1 (2023), basit
yeniden yazim tekniklerinin bile tespit oranlarini dlgiide diistirdiigiinii ileri
siirmiislerdir.

Onyargi: Tespit sistemleri, ozellikle anadili Ingilizce olmayan
yazarlar1 yanlislikla yapay zeka olarak etiketleme egilimindedir. Liang ve
arkadaslar1 (2023), bu durumun akademik ve adli baglamda masum bireyleri
hedef alan ciddi adaletsizliklere yol acabilecegini, modellerin metin
karmasiklig1 diisiikliigiinii dogrudan YZ iiretimiyle karistirdigini vurgular.

Hibrit Metinler: Mevcut sistemler insan vs. makine ikilemi iizerine
kuruludur, ancak gercek adli vakalar genellikle hibrit metinlerdir. Bir tehdit
mektubunun yiizde kaginin yapay zeka, ylizde kaginin insan oldugu sorusu,
mevcut araglarla yanitlanamayabilir.

Model Cesitliligi: Tespit sistemleri genellikle belirli modeller
iizerinde egitilir. A¢ik kaynak modellerin yayginlagmasi ve kullanicilarin
kendi modellerini 6zellestirmesi farkli tespit sistemlerinin kapsama alanini
daraltmaktadir.

Adli dilbilim bakis agisindan bakildiginda, bu sistemlerin Daubert
kriterleri karsisindaki durumu kritiktir ¢linkii Coulthard, Johnson ve Wright'in
(2017) metodolojik cergevesi diisiiniildiigiinde bu araglar su an i¢in bilimsel
olarak ilging olsalar da, yiiksek hata oranlar1 ve test edilebilirlik sorunlari
nedeniyle hukuken kabul edilebilir olmaktan uzaktir.

Son olarak, meselenin etik boyutu Olsson'a (2008) goére uzman,
raporunun mutlak bir gercek degil, yalnizca bir goriis oldugunu asla
unutmamalidir. Yanlis pozitif bir tespit sonucu masum bir 6grenciyi veya
sanig1 sahtekarlikla suglamak, kanit yiikiinii haksiz bir gekilde tersine ¢evirerek
kisiyi kendi yazarligini ispatlamaya zorlar. Bu risk, tespit araglarinin adli bir
kesinlik araci olarak kullanilmasinin 6niindeki en biiytik etik engeldir. Mevcut
tespit teknolojilerinin karsilagtigt bu metodolojik ve etik sinirlar, ¢dziimiin
yalnizca teknik araglarda aranmamasi gerektiginin altim1 ¢izmektedir. Bu
baglamda, teknik araglarin sagladigi verileri dilbilimsel analizle
destekleyebilecek giincel yaklagimlarin incelenmesi, alanin gelisimi agisindan
Onem tasimaktadir.

4. Yapay Zeka Caginda Adli Dilbilimsel Yazarlik Analizine Yonelik
Yeni Cerceveler

Biiyiik dil modellerinin metin iiretimi, yapay zeka kaynakli sorunlari
tanimlamak i¢in gerekli kuramsal zemini sunmus olsa da adli dilbilimin bu
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yeni gerceklige metodolojik olarak nasil yanit verecegi sorusu giincelligini
korumaktadir. Dolayisiyla tanimlamanin tesine gegerek ¢oziim iiretmek, hem
kavramsal hem de uygulamali diizeyde yeni ¢ercevelere ihtiyag vardir.

Bu baglamda gelistirilecek yeni ¢ergevelerin, sadece metnin
kaynagin tespit etmeye degil, ayn1 zamanda metnin insan-makine etkilesimi
icinde nasil kurgulandigini ve sorumlulugun bu siirecte nasil dagildigini
anlamlandirmaya odaklanmasi 6nem arz etmektedir. Bu dogrultuda, insan-
yapay zeka isbirligine dayal1 hibrit yazarlik bigimlerini, bu siirecte insan izinin
nasil doniistiiglinii ve adli dilbilimsel analizin bu doniisiimii okumak igin
ihtiya¢ duyabilecegi analitik araglar1 incelenmeye ihtiya¢ duymaktadir.

4.1 insan-yapay zeka isbirligine dayali yazarhk analizi: yeni yazarhk
bicimleri

Yapay zeka destekli metin {iretimi, yazarligi geleneksel insan ve
makine ikiliginden ¢ikararak karmagik bir yelpaze iizerine yerlestirir. Bu
yelpazenin bir ucunda tamamen insan iretimi metinler, diger ucunda ise
tamamen model {iretimi metinler bulunsa da gliniimiizdeki ger¢ek kullanim
senaryolarmin biiyiikk ¢ogunlugu bu iki u¢ arasinda, hibrit bir diizlemde
konumlanir. Adli dilbilimcinin karsilastigi temel zorluk, bu yelpaze iizerinde
belirli bir metnin tam olarak nereye diistiigiinii tespit etmek ve sorumlulugun
fail ile arag arasinda nasil dagildigin belirlemektir.

Grant (2022), adli yazarlik analizinin ilerleme kavramini tartigirken,
alanin yeni zorluklarla karsilastikga metodolojik uyum saglama kapasitesini
vurgular. Yapay zekd g¢aginda bu uyum, yalnizca mevcut ydntemlerin
iyilestirilmesini degil, ayn1 zamanda yeni analitik ¢ercevelerin gelistirilmesini
gerektirir. Hibrit yazarlik senaryolar1 i¢in potansiyel ve giiglii bir yaklagim,
yazarlik katmanlari analizidir. Bu analiz, metnin farkli diizeylerinde igerik
sec¢imi, yapisal organizasyon, dilsel form, sdzciiksel tercihler insan ve makine
katkilarini ayr1 ayr1 degerlendirmek olarak diisiiniilebilir. Bu yaklagim, Love'in
(2002) islevsel yazarlik modeliyle uyumludur ve hibrit metinlerin
karmasikligini, tek boyutlu bir analizden ¢ok daha etkili bir bi¢imde
yakalayabilir.

Hibrit metinlerin analizi, oncelikle yazarin teknoloji karsisindaki
konumunun teorik olarak yeniden tanimlanmasini gerektirir. Bajohr (2024), bu
yeni durumu agiklamak i¢in "nedensel yazarlik" modelini dnermektedir. Bu
modele gore, geleneksel "birincil yazarlik" ile kod veya veri seti araciligiyla
dolayli yoldan iiretilen "ikincil" ve "igiinclil" yazarlik bigimleri arasina,
glinimiiz biiyiilk dil modelleri ile ortaya ¢ikan "dordiinciil yazarlik"
eklenmistir. Bu katmanda yazar, ne kodu yazar ne de veri setini seger sadece
bir arayiiz lizerinden sisteme bir istem girer. Bu durum, yazarin metin
iizerindeki kontroliinii sistemin parametreleriyle sinirlar ve yazarligi bir tiir
editorliik veya istem miihendisligi siirecine doniistiiriir (Bajohr, 2024).

Bu siiregteki insan-makine etkilesimi, Hancock ve arkadaslari (2020)
tarafindan "Yapay Zekd Aracili Iletisim" cercevesinde ele alinmaktadir.
Burada yapay zeka, iletisimsel hedeflere ulasmak i¢in mesajlar1 degistiren,
genigleten veya iireten bir ajan olarak hareket ederken, insan asil fail
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konumundadir. Ancak bu teorik tanimlamalar, adli bir vakada somut delil
sunmak i¢in tek bagina yeterli degildir. Soyut faillik tartismalarini uygulamali
bir analiz yontemine doniistiirmek amaciyla, metnin farkli tiretim diizeylerini
hedefleyen yapisal bir ¢cergeveye gegilmesi elzemdir.

4.2 Yazarhk katmanlar analizi

Grant'in (2022) vurguladigt metodolojik ilerleme geregi, hibrit
metinlerin analizi, metni tek bir biitiin olarak ele almaktan ziyade, yazarlik
katmanlar tizerinden detaylandiran bir yaklasimi uygulanabilir. Bu katmanlar;
icerik iiretimi, yapisal organizasyon ve dilsel form olmak {izere ii¢ ana baslikta
incelenebilir.

Igerik Uretimi ve Fikirsel Katki: Analizin en soyut katmani olan fikir
gelistirme siirecinde, insan ve makine rolleri degiskendir. Lee ve arkadaslari
(2022), CoAuthor veri seti iizerindeki analizlerinde, yazarlarin yapay zekay1
kullanim amaglarmin fikir bulma ve metne dokme ekseninde farklilagtigini
ortaya koymustur. Caligma, yazarlarin bir kisminin araci yalmzca dilsel
akicilik i¢in kullandigini; diger bir kisminin ise olay drgiisiinii ilerletmek veya
karakter ismi tiiretmek gibi somut igerik iiretimi i¢in modele bagvurdugunu
gostermektedir (s. 12-13).Ozellikle yapay zekanimn onerdigi isimlendirilmis
varliklarin sonraki metinlerde %20 oraninda yeniden kullanilmasi, modelin
pasif bir daktilo olmaktan ¢ikip, igerigin gelisimine yon veren aktif bir fikir
ortagina doniigtiigiine isaret eder. Ancak Lee ve arkadaslarinin bulgularina
gore, metindeki sahiplik algisi, yazarin iiretim siirecine ne kadar aktif
katildigiyla dogru orantilidir yalmizca makine ¢iktilarini diizenleyen
kullanicilarin tam bir sahiplik hissi gelistiremedigi gozlemlenmistir.

Yapisal Organizasyon ve Tiir Analizi: Metnin retorik yapisinin
incelendigi bu katmanda, insan ve makine iiretimi arasinda belirgin tiirsel
farkliliklar dikkat ¢ekilebilir. Khalid ve arkadaslari (2025), akademik 6zetler
iizerine yaptiklar karsilagtirmali analizde, insan yazarlarin ve ChatGPT gibi
yapay zeka modellerinin retorik hamle kullanim1 ve metin derinligi agisindan
belirgin sekilde ayristigini tespit etmistir, buna gore yapay zeka, metinlerinde
"Calismanin Amact" bdlimiine orantisiz bir agirlik verip (%24,1'e karst
%11,8) okuyucuya dogrudan hedefi aktarmaya odaklanirken, insan yazarlar
caligmayi literatiirle iliskilendiren "Baglamsallagtirma” ve somut bulgulari
iceren "Sonuglar" boliimlerine ¢ok daha dengeli ve yogun bir yer vermektedir.

Bu yapisal durum, Maporn ve arkadaslart (2024) tarafindan da
desteklenmektedir, yapay zeka ¢iktilart genellikle "Giris" boliimiinii atlayarak
P-M-Pr-C (Amag-Y&ntem-Uriin-Sonug) yapisini benimsemekte ve bdylece
¢aligmanin bilimsel mirasint aktaran baglamdan yoksun kalmaktadir. Benzer
sekilde Hsu ve arkadaglar1 (2024), insan yazarlarin "Sonuglar" ve "Yontem"
béliimlerine odaklandigini, yapay zekann ise "Onem" ve "Sonug/Yorum" gibi
daha genel gecer boliimlerde tekrara diisme egiliminde oldugunu saptamistir.

Retorik eksikliklerin &tesinde, Amirjalili ve arkadaslart (2024) ile
Bagdasarov ve Alves (2025)'in bulgulari, yapay zeka metinlerinin "yazar sesi"
ve sozdizimsel karmasiklik agisindan da insanlardan ayristigini; yapay zekanin
robotik, kaliplasmis ve tekrarlayan yapilar kullanirken, insan yazarlarin daha
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yiiksek sozdizimsel degiskenlik ve Ozgiin bir anlati sergiledigini ortaya
koymaktadir.

Ozetle, yapay zeka akademik yazimin sekilsel sartlarimi yerine getirse
de, baglam kurma, 6zgiin bulgulart vurgulama ve entelektiiel bir imza tagima
konusunda insan derinligine ulasamamaktadir. Insan yazarlar, Swales (1990)
ve Bhatia'nin (1993) klasik tlir modellerine uygun olarak baglamsallastirma ve
sonug tartigmasi boliimlerine agirlik verirken; yapay zekd metinleri orantisiz
bir bigimde ¢alismanin amaci iizerine odaklanmakta, baglam ve sonug
kisimlarini ise yiizeysel gegmektedir. Bu yapisal dengesizlikler, adli dilbilimci
icin metnin makro yapisinda algoritmik bir formiilizasyonun varligina dair
ipuglar1 sunabilir.

Dilsel Form ve Stilometrik Ozellikler: Bu analiz katmaninda,
istatistiksel yontemler devreye girer. O'Sullivan (2025), Burrows'un Delta
yontemiyle yaptigi incelemelerde, insan ve biiyilk dil modelleri iiretimi
yaratict metinler arasinda istatistiksel olarak ayirt edilebilir farklar
bulundugunu o6ne siirer. O'Sullivan'a gore, insan yazarlar stilistik agidan
heterojen bir kiime olustururken, modeller kendi iglerinde yiiksek tutarliliga
sahip homojen kiimeler meydana getirmektedir. Ozellikle GPT-4'"iin stilistik
tutarlilig1 artmis olsa da, insan yazimimin dogasinda var olan degigkenlikten
yoksun oldugu savunulmaktadir.

Holtzman ve arkadaslarinin (2019) verileri, insan dilinin istatistiksel
olarak yiiksek olasilik bolgesinde sabit kalmadigini fakat anlami
zenginlestirmek igin sasirtict ve diisiik olasilikli se¢imlere ydneldigini
gostermektedir (s. 4-5). Dil modelleri, dogal olmayan derecede diisiik
sagirticilik sergileyen metinler liretmektedir. Bu siireg, insana 6zgii baglamsal
sapmalar1 ve bilgilendirici siirprizleri eleyerek, metinleri giivenli bir hale
getirir.

André ve arkadaglari (2023), 2.100 akademik o&zet {izerinde
gergeklestirdikleri kargilagtirmali analizde, insan yazarlarin metinlerinde dilsel
cesitlilik ve karmagikligin daha yiiksek oldugunu, yapay zeka modellerinin ise
n-gram dagilimlarinda daha kaliplagmis ve tekrara dayali yapilar sergiledigini
tespit etmistir. Calisma, insan yazarlarin ifade bigimlerinde 6zgiinlige ve
cesitlilige yoneldigini buna karsin ChatGPT gibi modellerin, istatistiksel
olarak giivenli kabul edilen kelime dizilerini (yiliksek dereceli n-gramlar) daha
sik kullanarak daha resmi ancak tekdiize bir yapt olusturdugunu ortaya
koymaktadir.

Ote yandan, Ippolito ve arkadaslar1 (2020), bu istatistiksel izlerin
insan miidahalesiyle silinebilecegine dikkat g¢eker. Modern kod ¢dzme
stratejileri insanlar1 yaniltmak iizere optimize edilse de, metin uzadikca
modellerin istatistiksel gariplikleri belirginlesir. Hibrit metinlerin analizindeki
en temel metodolojik engel, yazarlik tutarliliginin sik sik kesintiye
ugramasidir. Zeng ve arkadaslart (2024), hibrit metinlerin 6nce insan, sonra
makine seklinde basit bloklardan olusmadigini, aksine c¢ok sayida
etkilesimlerle oriilmiis, sinirlarin gegirgen oldugu karmasik yapilar oldugunu
vurgular.
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Bu karmagiklik, yazarin her ciimlede miidahale ettigi senaryolarda
parca uzunluklar1 kisaldik¢a, dedektorlerin gilivenilirligi azalmakta ve ortaya
yazarlik tutarliligi olmayan segmentler ¢ikmaktadir. Bu durum, tespit
stratejisinin duragan bir yaklagimdan ziyade, metnin yogunluguna gore
dinamik olarak belirlenen bir katman analizine evrilmesini gerektirir.

Buna karsilik Zou ve arkadaslari (2024), alanin ¢6ziim arayisinin
alana 6zgii dedektorlerden, Cok Modlu Biiyiik Dil Modellerine (MLLM)
dayal1 genel amagl sistemlere kaydiginmi belirtmektedir. MLLM tabanli yeni
nesil araglar, sadece gercek/sahte ayrimi yapmakla kalmayip; ayni zamanda
aciklanabilirlik ve sahteciligin metin i¢indeki yerini saptama yetenekleri
sunarak, adli dilbilimcilere kara kutuyu aralayacak bir analiz seti vaat
etmektedir. Teknolojik araglarin gelisimi 'metnin nasil {iretildigi' sorusuna
teknik yanitlar sunsa da, ortaya c¢ikan igerigin hukuki ve ahlaki
yiikiimliiliiginiin kime ait oldugu sorusu, teknik degil, etik bir diizlemde
tartigilmay1 gerektirir.

Sonug olarak, yapay zekd ¢aginda adli yazarhik analizi, Grant'in
(2022) 6ngordiigii gibi, Love'in (2002) islevsel modelini de kapsayacak sekilde
genislemelidir. Analiz, metni tek bir biitiin olarak ele almak yerine; (1) igerik
iretimi ve fikirsel katki, (2) yapisal organizasyon ve tiir analizi ve (3) dilsel
form ve stilometrik 6zellikleri ayr1 ayri inceleyen katmanli bir yaklagimi
benimsemelidir. Bu yaklasim, sadece metnin kim tarafindan yazildigini degil,
insan ve makine failliginin metin iginde nasil i¢ ige gectigini ve sorumlulugun
nerede basladigini gormek igin gereklidir. Ancak bu teknik analiz ¢ergevesi,
sorumlulugun belirlenmesi i¢in gerekli olsa da yeterli degildir, iiretim
stirecinin etik ve hukuki boyutlari da dikkate alinmalidir.

4.3 Etik sorumluluk

Teknik analizlerin Gtesinde, hibrit metinler ciddi etik ve hukuki
sorular1 da beraberinde getirir. Yousaf (2025), bilimsel yayincilik baglaminda,
yapay zekanin bir yazar olarak kabul edilemeyecegini, ¢iinkd iirettigi icerigin
dogrulugu veya biitiinliigi konusunda sorumluluk alamayacagini net bir
sekilde ifade eder. Yapay zeka araglari, var olmayan alintilar iretmek veya
intihal benzeri icerikler olusturmak gibi riskler tagir. Bu nedenle, adli
baglamda nihai sorumluluk, metnin iiretiminde yapay zekay1 ne kadar yogun
kullanmis olursa olsun, ¢iktilart denetleyen ve nihai onay1 veren insan failde
kalmaktadir (Yousaf, 2025).

Ayrica, bu sorumluluk sadece nihai onayla sinirli kalmayip, seffaflik
ilkesini de kapsamalidir. Maporn ve digerleri (2024), o6zellikle akademik
baglamda, yapay zeka tarafindan olusturulan igeriklerin tespit edilebilir retorik
kaliplar sergiledigini ve bu durumun insan yazarlardan belirgin sekilde
ayristigini ortaya koymustur. Ancak Laflen ve digerleri (2025), 6grencilerin
yapay zeka araclarmi kullanirken etik smurlari ihlal etme egiliminde
olabildiklerini, bu nedenle yapay zeka okuryazarligi egitiminin, araglarin
stirhiliklarini ve sahte akademik kaynak risklerini anlamalari agisindan kritik
oldugunu vurgular. Bu baglamda, adli analiz sadece metnin kaynagini degil,
ayni zamanda {iretim siirecindeki seffaflig1 ve yazarin arag iizerindeki denetim
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diizeyini de sorgulamalidir ¢linkii sorumluluk, aracin kullanim sekli ve
sonuglarin dogrulanmasi siirecindeki insan miidahalesi ile dogrudan iliskilidir
(Laflen vd., 2025).

Teknolojik araglarin gelisimi 'metnin nasil iretildigi' sorusuna teknik
yanitlar sunsa da, ortaya ¢ikan igerigin hukuki ve ahlaki ylikiimliiliigiiniin kime
ait oldugu sorusu adli dilbilimin merkezinde kalmaktadir. Yapay zeka ¢aginda,
faillik tespiti yalnizca dilsel izleri siirmek degil, ayn1 zamanda insan iradesinin
ve denetiminin metinde ne 6l¢iide bulundugunu belirlemektir.

4.4 Adli siire¢ ve hukuki etkiler

Yapay zekd tabanli metin tretimi, adli dilbilimin yalnizca
metodolojik degil, ayn1 zamanda hukuki ve kurumsal boyutlarini da
etkilemektedir. Mahkemelerde dilbilimsel kanitin sunumu, uzman tanikliginin
giivenilirligi ve sorumlulugun hukuki ¢ergevesi, bu yeni gerceklik karsisinda
yeniden degerlendirilmek zorundadir. Daubert kriterleri, bilimsel kanitin kabul
edilebilirligi igin bir ¢erceve sunmaktadir ancak yapay zeka ¢aginda bu
kriterlerin uygulanmasi, yeni sorular ve sorunlar dogurur. Test edilebilirlik ve
yanliglanabilirlik agisindan, hibrit metinlerin analizi igin gelistirilen
yontemlerin deneysel olarak test edilmesi gerekir. Ancak mevcut literatiir
¢aligmalari, bu alanda yeterli deneysel ¢alisma igermemektedir.

Test edilebilirkik ve yanlislanabilirlik agisindan hakemli yayin ve
bilimsel inceleme agisindan, yapay zeka ve adli dilbilim kesisimindeki literatiir
hizla biiylimektedir ancak bu literatiiriin 6nemli bir boliimii heniiz kapsamli
hakemli degerlendirmeden gegmemistir. Bu durum, mahkemelerde sunulan
kanitin bilimsel temelinin sorgulanmasina yol agabilir. Bilinen hata oranlari
acisindan, hibrit metin analizi i¢in giivenilir hata oranlar1 heniiz
belirlenmemistir. Liang ve arkadaslarinin (2023) gosterdigi gibi, mevcut tespit
sistemleri Ozellikle anadili farkli olan yazarlar igin yiiksek yanlis pozitif
oranlart liretebilmektedir. Bu durum, adaletin tesisi agisindan ciddi riskler
igerir bu yiizden masum bireyler, yanlig tespit sonuglarina dayanilarak
suglanabilir.

Standartlarin varlig1 Olgiitii acisindan, yapay zeka destekli metin
analizi i¢in uluslararasi kabul goérmiis standartlar heniiz mevcut degildir.
International Association of Forensic Linguists (IAFL) ve benzeri kuruluslar,
bu alanda kilavuzlar gelistirme siirecindedir ancak bu siireg, teknolojik
gelismelerin gerisinde kalmaktadir. Son kriter olan genel kabul agisindan,
yapay zeka tespit yontemlerinin dilbilim ve bilgisayar bilimleri topluluklarinda
ne dl¢glide kabul gordiigii tartismalidir. Bazi aragtirmacilar, mevcut yontemlerin
giivenilir tespit igin yetersiz oldugunu savunurken digerleri de belirli
kosullarda bu yontemlerin yararl olabilecegini ileri stirmektedir.

Bu kriterler 1s1g1nda, adli dilbilimcinin mahkemede sunacagi uzman
goriisiiniin kapsami ve ifade bigimi yapay zeka ¢aginda daha da 6nem kazanir.
Uzman, hibrit metin analizi sonuglarini sunarken, yontemin sinirliliklarini
acikca belirtmeli ve kesinlik iddiasindan kaginmalidir. "Bu metin yapay zeka
tarafindan iretilmistir" gibi kategorik ifadeler yerine, "eldeki veriler 15181nda,
bu metnin yapay zeka katkisi igermesi olasidir" gibi 6lgiilii sonuglar tercih
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edilmelidir. Bu 6lgiiliiliikk, Tiersma ve Solan'in (2002) dikkat ¢ektigi iletisim
sorunu da yeniden giindeme gelir. Jiiri iyeleri, olasiliksal ifadeleri yanlis
yorumlama egilimindedir; yapay zeka tespit sonuglari, bu riski artirabilir.
"Yiizde 85 olasilikla yapay zeka tiretimi" ifadesi, teknik olmayan dinleyiciler
tarafindan "kesinlikle yapay zeka iiretimi" olarak algilanabilir. Adli
dilbilimcinin pedagojik sorumlulugu, bu baglamda daha da 6nemli hale gelir.

Ote yandan, sorumluluk atifinin hukuki cercevesi de yeniden
diisiiniilmelidir ¢iinkii geleneksel yazarlik analizi, metnin arkasindaki tek bir
bireyi yani faili belirlemeyi hedefler ancak hibrit yazarlik senaryolarinda,
sorumluluk tek bir bireye atfedilemeyebilir. Yapay zekanin kendisi hukuki fail
olamaz, sorumluluk, kullaniciya, gelistiriciye, dagiticiya yonelmek zorundadir
ancak bu yonelimin hukuki temelleri ve 6lgiitleri heniiz netlesmemistir.

Bu boslugu doldurmak i¢in uluslararasi ve ulusal diizeyde diizenleyici
girisimler baglatilmigtir. Avrupa Birligi'nin Yapay Zeka Yasasi (European
Commission, Al Act, 2024), bu alanda diizenleyici bir g¢er¢eve sunma
girisimindedir. Yasa, yapay zekd sistemlerini risk kategorilerine ayirir ve
yiiksek riskli uygulamalar i¢in seffaflik ve hesap verebilirlik gereksinimleri
belirler. Adli baglamda kullanilan yapay zekd tespit sistemleri, bu
diizenlemelerin kapsamina girebilir; bu durum, sistemlerin gelistirilmesi ve
kullanimt i¢in yeni standartlar getirebilir. Amerika Birlesik Devletleri'nde ise
diizenleyici yaklagim eyalet diizeyinde gesitli girisimler bulunmakla birlikte,
federal diizeyde kapsamli bir yapay zekd mevzuati heniiz yoktur. Bu
diizenleyici belirsizlik, bu anlamdaki adli dilbilim uygulamalarinin hukuki
temelini de belirsiz kilmaktadir.

Tiirkiye baglaminda, yapay zeka ve metin iiretimi konusunda "Yapay
Zeka Kanun Teklifi" gibi diizenleme girisimleri 2025 yilinda TBMM'ye
sunulmus olsa da, heniiz yiiriirliikte olan ve yapay zeka destekli metin
iretimini dogrudan kapsayan heniiz kapsamli bir hukuki c¢ergeve
bulunmamaktadir. Mevcut 5237 sayili Tiirk Ceza Kanunu (TCK) ve 5846
sayilt Fikir ve Sanat Eserleri Kanunu (FSEK), yapay zekanin otonom
yapisindan kaynaklanan 6zgiin sorunlari karsilamakta yetersiz kalmaktadir.
Ozellikle FSEK, bir ¢iktinin eser sayilabilmesi i¢in eser sahibinin hususiyetini
tagimasi ve yaraticisinin gercek bir kisi olmasi sartint aradigindan, yapay zeka
tarafindan {iretilen metinlerin miilkiyeti ve sorumlulugu konusunda yasal bir
bosluk olusmaktadir. Bu durum, adli dilbilimcinin uzman goriigiiniin hukuki
baglamda nasil degerlendirilecegi konusunda belirsizlik yaratmaktadir.

Benzer sekilde TCK, "Deepfake" gibi manipiilatif igeriklerin
olusturulmasi veya yapay zekanin sug araci olarak kullanilmast durumunda
failin roliiniin belirlenmesinde net hiikiimler icermemektedir, bu durum yeni
kanun teklifi ile giderilmeye calisiimaktadir. Ote yandan, Tiirk yarg
uygulamalarinda, yapay zeka tarafindan iiretilen veya manipiile edilen dijital
iceriklerin delil niteligi (hukuka uygun elde edilip edilmedigi ve giivenilirligi)
konusunda Yargitay'in yerlesik bir ig¢tihadi heniiz bulunmamaktadir. Sonug
olarak, yapay zeka ¢iktilarmin gergeklik ve kaynak sorunu, adli dilbilimcinin
sunacagl uzman goriisliniin hukuki baglamda nasil konumlandirilacagi
konusunda ciddi bir belirsizlik yaratmaktadir.
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Adli dilbilim egitimi ve mesleki gelisim de bu doniisimden
etkilenmektedir. Gelecek kusak adli dilbilimciler, geleneksel stilistik ve
stilometrik yontemlerin yani sira, yapay zeka sistemlerinin isleyisi, tespit
yontemleri ve sinirliliklart konusunda da yetkinlik kazanmak zorundadir. Bu
durum, egitim tasarimindan igerik tasarimima kadar genis bir yelpazede
kurumsal degisiklikler gerektirmektedir.

5. Sonu¢ ve Degerlendirme

Bu ¢aligsma, adli dilbilimsel yazarlik analizinin yapay zeka ¢agidaki
doniisiimiini; kavramsal temeller, metodolojik yenilikler ve hukuki sinirlar
ekseninde incelemistir. Barthes'in "yazarin 6limii" metaforundan Foucault'nun
"yazar islevi" kavramina, Austin'in s6z eylem kuramindan Love'l islevsel
yazarlik modeline uzanan teorik zemin; biiyiik dil modellerinin metin {iretim
kapasitesiyle birlikte farkli bir agidan ele alinmasi gereklilik haline
doniismiistiir. Bajohr'un (2024) nedensel yazarlik olarak tanimladigi bu yeni
durum, yazarlig1 dogrudan bir iiretim eyleminden ¢ikarip, istem araciliiyla
yliriitiilen bir yaratim siirecine doniistiirmiigtiir.

Caligmanin temel bulgusu, adli dilbilimin {izerine insa edildigi
bireysel tutarlilik ve yazarlar aras1 ayirt edicilik varsayimlarinin, yapay zeka
destekli metin {retim siireclerinde gegerliligini yitirmeye bagladigidir.
Holtzman ve arkadaslarinin (2019) verileri 1s18inda goriildiigi tizere dil
modelleri, iiretim siirecinde insana 6zgii ve baglama dayali dilsel sapmalari
eleyerek, metinleri istatistiksel acidan en olasi ve standart forma indirgeme
egilimindedir. Bu durum, yazarin kendine has stil ve bireydil 6zelliklerinin
siliklesmesine ve metinlerin tekdiizelesmesine yol agmaktadir.

Insan yazarm biligsel smirlarmi yapay zeka araciligiyla astign bu
stirecte, ortaya ¢ikan metin artik biyolojik bir bireydilin dogrudan yansimasi
degildir. Hancock ve arkadaglar1 (2020) bu durumu, niyeti belirleyen insan ile
iretimi gergeklestiren algoritma arasindaki bir siire¢ olarak tanimlar.
Dolayisiyla hibrit metinler, tekil bir yazarin sesi olmaktan ¢ikip, insan iradesi
ile algoritmik olasiliklarin i¢ ige gectigi karmasik bir yapiya doniismektedir.

Bu doniisiim, metodolojik diizlemde tek boyutlu analizden katmanl
analize ge¢isi zorunlu kilmaktadir. Grant'in (2022) vurguladigi metodolojik
uyum c¢ergevesinde onerilen "Yazarlik Katmanlart Analizi", hibrit metinlerin
karmasikligini ¢6ziimlemek i¢in en elverisli model olarak 6ne ¢ikmaktadir. Bu
calismada gosterildigi iizere, Love'in (2002) teorik islevsel ayrimlari, somut
metriklerle birlestirildiginde metnin igerik, yap1 ve form katmanlarindaki
insan-makine katkisini haritalandirmak miimkiin hale gelmektedir. Analiz artik
"Yazar kim?" sorusundan ziyade, "Hangi katmanda insan niyeti, hangi
katmanda algoritmik olasilik baskindir?" sorusuna odaklanmaktadir.

Hukuki boyutta, Daubert kriterlerinin yapay zekd ¢agmdaki
uygulanabilirligi ciddi kisitliliklar barindirmaktadir. Tespit sistemlerinin
kirilganlig1 ve o6nyargi riskleri, algoritmik ¢iktilarin mahkemede tek basina
delil olarak sunulmasini tartigmali hale getirmektedir. Bu ¢alisma, hibrit metin
analizinin test edilebilirlik, hakemli inceleme, hata oranlari, standartlar ve
genel kabul kriterleri agisindan heniiz yeterli olgunluga erismedigini ortaya
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koymustur. Ozellikle Liang ve arkadaslarinin (2023) gosterdigi gibi, mevcut
tespit sistemlerinin anadili farkli olan yazarlara karsi yiiksek yanlis pozitif
oranlar1 iiretmesi, adaletin tesisi agisindan kabul edilemez riskler tasimaktadir.
Bu belirsizlik karsisinda, adli dilbilimci tanrisal bir kesinlik iddiasindan
kaginarak bulgularmi olasiliksal bir gergevede ve yontemin hata paylarini
seffaflikla belirterek sunmakla yiikiimliidiir.

Calismanm sinirhiliklar da goz ardi edilmemelidir. Inceleme biiyiik
dlgiide Ingilizce literatiire ve modellere dayanmaktadir, Tiirkge gibi morfolojik
acidan zengin dillerdeki hibrit {iretim 6riintiileri, ayr ve kapsamli arastirmalari
gerektirmektedir. Ayrica, tespit sistemlerinin performanst hizla degisen
teknolojik dinamiklere bagli oldugu i¢in, buradaki teknik degerlendirmelerin
gecici dogasi da kabul edilmelidir.

Gelecek arastirmalar igin kullanicilarin istem yazma stillerindeki
bireysel farkliliklarin adli bir iz olarak giivenilirligi ve hibrit metinlerdeki
diizenleme asamalarinin izini siiren veri setleri tizerinde siire¢ odakli analizler
yapilabilir. Ote yandan, Yapay Zeki Yasasi (4l Act) gibi uluslararast
diizenlemelerin, Tiirk hukuk sistemi ve adli bilirkisilik pratiklerine uyumu
iizerine karsilastirmali ¢aligmalar yapilabilir. Tiirk Ceza Kanunu'nda dijital
delillerin kaynaginin dogrulanmasi prosediirleri, AB'nin seffaflik standartlarini
karsilayacak teknik altyapiya sahip olup olmadigi denetlenebilir.

Son degerlendirmede, adli dilbilimde yazar analizi yasayan ve
sorumlu bir fail arayisinda oldugu i¢in Foucault'nun "Kimin konustugunun ne
onemi var?" sorusunun aksine adli bir gereklilik kazanmistir. Yapay zeka
¢aginda failin sesi algoritma sesiyle karismis olsa da, adli dilbilimcinin gorevi
degismemistir: Bu seslerin i¢indeki insan niyetini, var olussal sinirlarinin
bilincinde olarak, titizlikle ayristirmak ve adaletin tesisi i¢in kullanima
sunmaktir. Grant'm (2022) ifade ettigi gibi; alandaki gercek "ilerleme", sadece
dogruluk oranlarin1 artirmak degil, degisen yazarlik dogasmma uyum
saglayacak esnek ve saglam gerceveler inga edebilmektir.
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ABSTRACT

This study presents a comprehensive bibliometric analysis of idiom research published
between 2015 and 2025, utilising data from the Web of Science Core Collection.
Despite increasing academic interest in idioms across linguistics, psycholinguistics,
education, and applied linguistics, no previous study has systematically explored the
intellectual structure, thematic development, and collaborative patterns of this field. To
fill this gap, VOSviewer software was used to analyse 2,260 articles with the phrase
"idiom" in their titles. Disciplinary distribution, research and citation trends over time,
authorship and co-authorship networks, author, country, organisation, and document
citation performance, bibliographic coupling of documents and authors, and co-
occurrence of author keywords are all included in the study. The results demonstrate
the multidisciplinary nature of idiom studies, which are prevalent in linguistics,
education, cognitive science, and cultural studies. In terms of publication output and
citation impact, the United States, England, and China rank at the top. Idiom,
phraseology, figurative language, and translation are common keywords that illustrate
the field's wide conceptual scope and its connections to applied linguistics and
figurative meaning. Significant conceptual coherence is revealed by bibliographic
coupling analyses, suggesting a solid intellectual foundation backed by common ideas
and approaches. This study offers the first comprehensive, data-driven review of idiom
research over the last ten years, providing insightful information on its major
contributors, structural dynamics, and developing topics. Although limited to the Web
of Science database and a single analytical tool (VOSviewer), the results establish a
solid foundation for future cross-database and multi-tool research. The results can also
help scholars identify important works, promote global cooperation, and investigate
underrepresented fields such as idioms in digital conversations and cross-linguistic
situations.

Keywords: Idiom, Bibliometric analysis, VOSviewer, Citation, Web of science
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oz

Bu caligma, Web of Science Core Collection veritabanindan elde edilen veriler
kullanilarak 2015-2025 yillar1 arasinda yayimlanan deyim arastirmalarma yonelik
kapsamli bir bibliyometrik analiz sunmaktadir. Dilbilim, psikodilbilim, egitim ve
uygulamali dilbilim alanlarinda deyimlere yonelik akademik ilginin giderek artmasina
ragmen, bu alanin entelektiiel yapisini, tematik gelisimini ve is birli§i Oriintiilerini
sistematik bi¢imde inceleyen bir ¢alisma bugiine kadar yapilmamistir. Bu boslugu
doldurmak amactyla, bashiginda “deyim” ifadesi gecen 2.260 makale VOSviewer
yazilimi kullanilarak analiz edilmistir. Calisma kapsaminda disiplinlere gore dagilim,
zaman i¢indeki arastirma ve atif egilimleri, yazarlik ve ortak yazarlik aglari, yazar, iilke,
kurulus ve belge diizeyinde atif performansi, belge ve yazarlarin bibliyografik
eslestirmesi ile yazar anahtar sozciiklerinin birlikte goriilme Oriintiileri incelenmistir.
Bulgular, deyim ¢aligmalarinin dilbilim, egitim, biligsel bilim ve kiiltiirel ¢aligmalar
basta olmak iizere ¢ok disiplinli bir yapiya sahip oldugunu géstermektedir. Yayin sayisi
ve atif etkisi agisindan Amerika Birlesik Devletleri, ingiltere ve Cin 6n siralarda yer
almaktadir. Deyim, obekbilim, imgesel dil ve ¢eviri gibi yaygm anahtar sozciikler,
alanin genis kavramsal etki alanin1 ve uygulamali dilbilim ile mecaz anlam
calismalarina olan baglantilarint ortaya koymaktadir. Bibliyografik eslestirme
analizleri, ortak kavram ve yaklasimlarla desteklenen saglam bir entelektiiel temele
isaret eden belirgin bir kavramsal tutarlilif1 ortaya ¢ikarmaktadir. Bu ¢alisma, son on
yildaki deyim arastirmalarina iligkin ilk kapsamli ve veriye dayali incelemeyi sunarak,
alana 6nemli katkida bulunanlar, alana dair yapisal dinamikler ve gelismekte olan
aragtirma konulart hakkinda 6nemli bilgiler saglamaktadir. Web of Science veritabant
ve tek bir analiz araciyla (VOSviewer) gergeklestirilmesi yoniiyle sinirli olmasina
ragmen, elde edilen bulgular yapilacak farkl: veritabanlari ve birden fazla aragla dizayn
edilecek arastirmalar icin bir temel olusturmaktadir. Arastirmanmn sonuglari,
arastirmacilarin 6nemli galigmalari belirlemesine, kiiresel is birligini tegvik etmesine ve
dijital iletisimlerde deyimler ile diller aras1 baglamlar gibi yeterince temsil edilmeyen
alanlarin arastirilmasina da katki saglayabilmektedir.

Anahtar Sozciikler: Deyim, Bibliyometrik analiz, VOSviewer, Atif, Web of science

1. Introduction

Idioms are conventional multiword expressions whose meanings
cannot be entirely inferred from the literal meanings of their parts. They
serve as fixed linguistic units that convey figurative, culture-specific
meanings, reflecting the cognitive and cultural frameworks of a linguistic
community. According to Fernando (1996), idioms are “conventionalised
multiword expressions that function as single units of meaning,” while
Nunberg, Sag, and Wasow (1994) define them as “phrases whose meanings
are not predictable from the meanings of their parts.” From a figurative
language perspective, Glucksberg and McGlone (2001) emphasise that
idioms function as metaphorical constructs that efficiently communicate
complex meanings within discourse.
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Idioms are of vital importance for communication skills and
language proficiency. Idioms embody shared cultural knowledge, values,
and experiences, functioning as linguistic carriers of culture (Kovecses,
2010). In second language acquisition (SLA), the skilful use of idioms is
closely related to fluent speech and figurative ability, similar to the native
language (Wray, 2002; Boers & Lindstromberg, 2008). As Heidari and
Aliyar (2025) emphasise, idioms should be regarded not as peripheral
elements but as “indispensable linguistic units whose mastery is essential
for learners to attain communicative competence and native-like fluency”.
Furthermore, idioms are found not only in informal language but also in
academic speech and writing, where they perform rhetorical and evaluative
roles (Miller, 2020), showing their importance across various genres and
contexts.

Despite their importance, idioms remain challenging for both
students and teachers due to their rigid structures and metaphorical,
culturally dependent meanings (Liontas, 2017; Eyckmans &
Lindstromberg, 2017). Over the past decade, research on idioms has
rapidly expanded across the fields of linguistics, psycholinguistics,
education, and applied linguistics, focusing on comprehension, teaching
strategies, processing mechanisms, and cross-linguistic comparisons.
Numerous bibliometric studies have been conducted to map research
landscapes and track advances in related domains of figurative language
study. For instance, Yuan and Sun (2023) used CiteSpace and Web of
Science data to analyse metaphor research from 2010 to 2020 and identify
key authors, organisations, and emerging hotspots. Similarly, Zhao, Zheng,
and Zhao (2023) performed a scientometric review of conceptual metaphor
research (2002-2022), revealing collaboration networks and evolving
research themes, while Han, Peng, and Chen (2022) examined publications
on Conceptual Metaphor Theory (1980-2022), highlighting key knowledge
bases and research frontiers. Beyond metaphors, Yi, Zhao and Wang
(2024) conducted a bibliometric analysis of multiword expression studies
(1983-2024) by using CiteSpace, which includes idioms as a subcategory,
reporting increasing interest in computational and applied linguistics
contexts. A recent study conducted by Sun and Lin (2025) conducted a
bibliometric analysis of the evolution and future direction of metonymy
research between the years 2000 and 2023.

Additionally, Tauhid and Rohmah (2024) have explored the
teaching of idioms within EFL contexts over the last two decades,
providing insights into instructional trends and pedagogical approaches.
However, these studies are either limited to specific subfields (e.g.,
metaphor or idiom pedagogy) or treat idioms as part of broader constructs,
such as multiword expressions. To our knowledge, no cross-disciplinary,
Web of Science—based bibliometric mapping has systematically examined
idiom research as a distinct domain across its diverse subfields.

Bibliometric mapping offers a potential method to address this
gap. Bibliometric analysis uses quantitative techniques to assess and
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visualise scientific outputs, helping identify theme clusters, collaboration
networks, publishing patterns, and important contributors in an area of
study (Pritchard, 1969; Donthu et al., 2021). Unlike traditional narrative
reviews, bibliometric mapping provides an objective, reproducible
overview of a discipline’s development by analysing citation patterns, co-
authorship networks, and keyword co-occurrences. Visualisation tools,
such as VOSviewer, facilitate the interpretation of these patterns, enabling
researchers to detect emerging topics, influential works, and collaboration
structures.

Bibliometric mapping can be used to track the development of
multidisciplinary connections, reveal recurring themes in the literature,
highlight important authors and institutions, and show how idiom studies
have evolved over time. In addition to improving comprehension of the
intellectual framework of idiom research, such a methodical summary
points researchers toward uncharted territory and potential future paths.
More important advantages of bibliometric analysis include recognising
the knowledge-intensive nature of scientific research and enabling time-
series evaluations of research subjects within predefined parameters (Van
Raan, 2005). Therefore, this study aims to conduct a comprehensive
bibliometric analysis of idiom-related research published between 2015
and 2025, using data retrieved from the Web of Science Core Collection.
By employing VOSviewer, the study visualises co-authorship networks,
country collaborations, citation patterns, and keyword co-occurrences to
map the research landscape of idiom studies in the last decade. The findings
of the study will show significant research trends and influential works,
advance a meta-scientific knowledge of the field's evolution, and offer
practitioners, educators, and academics interested in figurative language
and applied linguistics insightful information.

The following questions are the focus of this study:

1.  Which writers have produced the most in the last decade in the
field of idiom studies?

2. Which countries have generated the greatest number of idiom
studies?

3.  Which studies have received the highest number of citations in
the field?

4.  Which keywords have been most frequently used by authors in
idiom research?

2. Methodology

Bibliometric analysis, as originally defined by Pritchard (1969),
involves using statistical and mathematical methods to examine books and
other forms of written communication to identify patterns of publication,
citation, and research progress. In recent years, bibliometric approaches
have been extensively employed to map scientific knowledge, identify key
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research areas, and reveal intellectual structures across disciplines (Donthu
et al., 2021; Zupic & Cater, 2015).

This study employs a bibliometric mapping method to
systematically examine the development and characteristics of idiom-
related research over the past decade. The analysis examines publications
indexed in the Web of Science Core Collection (WoSCC) from 2015 to
2025 that include the term “idiom*” in their title, ensuring that all selected
documents explicitly focus on idioms as their main topic. The asterisk (*)
enables the retrieval of records containing both singular and plural forms
(e.g., idiom, idioms).

The dataset includes all available citation indexes within WoSCC
to ensure comprehensive coverage of the relevant literature: Science
Citation Index Expanded (SCIE, 1980—present), Social Sciences Citation
Index (SSCI, 1980—present), Arts & Humanities Citation Index (A&HCI,
1975—present), Conference Proceedings Citation Index — Science (CPCI-
S, 1990-present), Conference Proceedings Citation Index — Social
Sciences and Humanities (CPCI-SSH, 1990—present), Book Citation Index
— Science (BKCI-S, 2005—present), Book Citation Index — Social Sciences
and Humanities (BKCI-SSH, 2005—-present) and Emerging Sources
Citation Index (ESCI, 2005—present). The retrieved records were exported
in plain text format, complete with comprehensive bibliographic details,
including authors, titles, abstracts, keywords, source titles, publication
years, and citation counts. Duplicate and irrelevant entries were removed
through manual screening.

The data collection process followed a systematic three-stage
approach illustrated in Figure 1: (1) identification, (2) screening, and (3)
inclusion. In the identification stage, all records containing the keyword
“idiom” (n = 4183) were retrieved from WoSCC for the period 1975-2025.
During the screening phase, records were filtered by publication year
(2015-2025) and relevance, resulting in 2,260 documents. This refinement
stems from our goal of documenting the mapping patterns observed in all
papers published over the last ten years. In the inclusion phase, these 2,260
publications were selected for bibliographic analysis.
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Figure 1. Data collection process for idiom studies

To analyse and visualise the bibliometric data, the software
VOSviewer was used. Developed by Van Eck and Waltman (2010),
VOSviewer is a widely recognised tool for constructing and visualising
bibliometric networks, including co-authorship, co-citation, and keyword
co-occurrence maps. The programme enables the identification of clusters
representing thematic concentrations, research collaborations, and citation
relationships among publications. (Dereli, 2024).

In this study, VOSviewer was used to create visual maps for co-
authorship analysis (including authors, institutions, and countries), co-
citation analysis (authors and journals), and keyword co-occurrence
analysis (research themes and areas of interest). The bibliometric mapping
approach provides an objective overview of the structure and evolution of
idiom studies by highlighting influential contributors, key topics, and
emerging trends. The methodology ensures transparency and
reproducibility by employing a systematic search strategy, a widely
recognised database (WoSCC), and established analytical tools (Zupic &
Cater, 2015; Donthu et al., 2021).

3. Data Analysis

This section presents the results of bibliometric analyses
conducted on studies related to terms obtained from the Web of Science
Core Collection for the period 2015-2025. The analyses are structured
sequentially to provide a comprehensive overview of the research
environment. First, the disciplinary distribution of publications in Web of
Science categories is explained, followed by an examination of the annual
trends in publications and citations. In subsequent sections, dominant
themes and emerging research focal points are identified by examining
authors' productivity and collaboration networks, citation analyses for
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authors, countries, organisations and documents, bibliographic matching
models, and co-occurrence analyses of author keywords.

3.1 Web of Science categories

The dataset comprises 4,183 documents, spanning a wide range of
disciplines. The most represented categories include “Language &
Linguistics”, “Linguistics”, “Humanities Multidisciplinary”, “Education
Research”, “Anthropology”, “Religion”, “History”, “Literature”,
“Psychology Experimental”, “Computer Science Theory Methods”, and
“Music”.

This broad disciplinary spread reflects the interdisciplinary nature
of idiom studies, which draw from cognitive linguistics, cultural studies,
psycholinguistics, education, and computational linguistics. Such diversity
indicates that idioms are not confined to linguistic inquiry alone but are
also studied as cognitive, cultural, and communicative constructs (Figure
2).

350
300
250
200
150 -

100

Figure 2. Web of Science categories

3.2 Annual trends in publications and citations

Analysis of publication dynamics reveals a steady rise in scholarly
attention to idioms over the past decade, accompanied by fluctuations in
citation counts. Certain years stand out with disproportionately high
citation activity relative to publication volume, suggesting the influence of
seminal works that shaped subsequent research directions. For instance,
citation levels peaked around 2014, exceeding 2,000 citations, despite a
relatively modest number of publications.

Overall, these temporal patterns illustrate the growing maturity
and recognition of idiom studies as an independent research area, where
foundational contributions continue to inform newer works (Figure 3).
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Figure 3. Distribution of the publications and citations by year

3.3 Authorship and co-authorship networks

The authorship analysis identified 3,941 contributors, of which
2,636 met the inclusion criteria of at least one publication and one citation.
The co-authorship network constructed from the 50 most relevant authors
reveals 18 central figures exhibiting frequent collaborative ties and shared
thematic interests. Prominent nodes within the network include Bethel,
Kelly J.; Bjork, Robert L.; Bloss, Cinnamon S.; Boelt, Debra L.; and Darst,
Burcu F., each of whom is associated with publications that have received
more than 26 citations.

Co-authorship patterns serve as a robust indicator of intellectual
collaboration and the diffusion of knowledge across disciplinary and
institutional boundaries. Dense interconnections among key authors
indicate cohesive research clusters and collaborative research agendas
(Figure 4).

251



Nurbanu KORKMAZ - Idiom studies in the last decade: A bibliometric mapping of research traces based
on Web of Science

bethelkelly j
bjorkdgpbert |
patay, iadley a.
zeeland, ashiigly a. scott-van torkadiani, ali
scottAgrick r. schork;flicholas j
topaljeric j.
topoligérah e,
pockrd@8 paul j
bloss, ciipamon s.
eriksorigalina a
friedmarienniferr.
simonggpnald a
darstiurcu f.

hwynriielson

& VOSviewer william@gary w. boeldgglebra |

Figure 4. Co-authorship of authors

3.4 Citation analyses

According to Appio et al. (2014) and Donthu et al. (2021), citation
analysis is a fundamental method for scientific mapping based on the idea
that it represents the intellectual connections between publications arising
from one journal citing another. To understand the intellectual dynamics
of a study topic, citations can be used to examine the most significant
articles in that field. In the present section, citation of authors, countries,
organisations and documents will be included in turn.

3.4.1 Citation of authors

Citation analysis provides insight into the most influential
contributors in idiom-related research. Among the 2,636 eligible authors,
the top-cited researchers include Hinton, Devon E. (245 citations), Kohrt,
Brandon A. (226), Sharma, Vivek (218), and Bass, Judith K. (202) (see
Figure 5 and Table 1).

Table 1 provides a detailed overview of the 10 selected authors,
including their publications and citations.

Table 1. Top 10 most cited authors

Author Documents Citation
Hinton, Devon E. 3 245
Kohrt, Brandon A. 4 226
Sharma, Vivek 13 218
Bass, Judith K. 3 202
Kaiser, Bonnie N. 2 202
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Bolton, Paul A. 1 190
Haroz, Emily E. 1 190
Vulchanov, Valentin 6 184
Vulchanova, Mila 6 184
Zhang, Yiran 8 166

These highly cited authors serve as intellectual anchors in the
field, producing seminal works that are frequently referenced in studies
addressing idiom comprehension, cross-cultural interpretation, and applied
pedagogy.

liontagyjohn 1. cucch;’g}ie = .
eul er‘e lanie
- beclur. lavjgotgmichal
herediafifiobertor. e o
lavalipipginie
be“ra d. e
titone, debra e T xle;hifbo
littlemoragjeannette webel"\drea‘tln 2 mashal, nira
- & .
-« vulchangy, valentin mbipiggtantina
conkligighathy Yessil ruth
kynacgar‘gnna
‘ VOSviewer

Figure 5. Citation of authors

Author citations reveal relationships among researchers based on
how often they cite one another or are mentioned jointly (Figure 5). Each
dot symbolises an author, and the size of the dot denotes the author's
number of publications or citation effect; the larger the dot, the more
significant the author. Colours indicate thematic or cooperative groupings
within the field, such as groups of writers that regularly mention one
another or study related subjects.

The red cluster means specific authors who focus on idioms and
cognitive linguistics. While authors in the blue cluster are studying
figurative language and learning a second language, authors in the green
cluster are focused on the neurocognitive aspects of idiom comprehension.

3.4.2 Citation of countries

Citation analysis by country provides valuable insights into global
research networks, geographical influence, and collaborative partnerships
in idiom-related scholarship. Among the 108 countries represented in the
dataset, each with at least one document and one citation, 98 countries met
the inclusion criteria and were included in the citation network analysis.

The resulting network demonstrates a complex structure of
international collaboration and citation linkages. The United States holds
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a central position with the highest citation count and the strongest
international connectivity, forming extensive links with Chile, Poland,
Russia, Azerbaijan, Bangladesh, Georgia, Liberia, Mozambique, and
Uganda. Additional regional clusters are identified across the network: a
blue cluster including England, Denmark, Norway, Australia, and Tiirkiye;
a green cluster including Germany, the Netherlands, Chile, Azerbaijan, and
Switzerland; a purple cluster including China, Iran, Brazil, and Scotland;
and a red cluster including Russia, Croatia, Ukraine, and Poland. These
clusters indicate not only regional proximity but also shared thematic
interests and co-citation patterns (Figure 6).
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Figure 6. Citation of countries

Quantitative results further reveal that the countries with the
highest total citation counts are the United States (4,853 citations), England
(1,669), the Netherlands (1,211), China (1,163), and Canada (699). Other
highly cited contributors include Germany (580), Spain (482), Norway
(458), Italy (453), and Australia (404) (Table 2). Tiirkiye ranks 26th
globally, with 38 publications, 41 citations, and a total link strength of 16,
highlighting its emerging role in the international research community on
idioms.

Table 2. Citation of the top 5 countries

Country Documents Citations Total link
strength

USA 497 4853 385

England 209 1669 223

Netherlands 63 1211 135

China 134 1163 158

Canada 98 699 165
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Countries with a high volume of publications and strong citation
linkages often serve as collaboration hubs, promoting cross-national
knowledge exchange and advancing both theoretical and applied research.
The presence of multiple clusters within the citation network indicates that
studies on idioms have evolved through a wide range of international
contributions, rather than being concentrated in a single region.

3.4.3 Citation of organisations

Institutional analysis shows that 449 organisations produced at
least one publication with at least one citation. A total of 26 clusters,
2,363 links, and an overall connection strength of 2,954 were identified.
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Figure 7. Citation of organisations/institutions

The most influential institutions are Harvard University (13
documents; 793 citations), University of Amsterdam (12; 615), Chinese
Academy of Sciences (4; 469), McGill University (26; 443), and University
of Illinois (27; 351). In Tiirkiye, Kog¢ University is among the contributors,
with 2 documents and 7 citations (Figure 7).

3.4.4 Citation of documents

The analysis of citation patterns at the document level provides
insights into the intellectual foundations and core literature shaping idiom-
related research. By examining the interconnections among publications, it
is possible to identify the studies that have had the most significant
influence on subsequent research and served as pivotal reference points in
the field.

A total of 208 documents met the inclusion criteria of having at
least one citation and were found to be interconnected within the citation
network. These works collectively formed 18 clusters and 439 citation
links, indicating a moderately dense network of mutual referencing and
shared conceptual bases (Figure 8). The clustering structure reflects
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distinct thematic areas, each anchored by seminal publications that have
guided theoretical frameworks, methodological approaches, or applied
research directions within idiom studies.

reyes-aguilar (2018)

buehilgfi(2018)
kaland 2018)

chahbdlin (2021

rossefti(2018)
&

michl2019b)

dobrovol'skij (2018) citron (2016)
' . 50 (2020)
liontas(2015al. ﬂowg‘mg
chen{2021b) lopez(2018). " . ) ]
20]
carrol (2017) gehrk@(2019) i&aﬁi&p
yu (2016) briskilal (2022)

1 @17
zheng(2022a)

siyanova-chanturia (2015)

a nelson(2018)
% VOSviewer

Figure 8. Citation of documents

The most frequently cited documents occupy a central position in
this network and constitute the conceptual backbone of the field. As
summarised in Table 3, McNally et al. (2015) ranks first with 462 total
citations and an annual average of 42 citations, reflecting its sustained
impact over time. Polinsky (2018) has 229 citations (28.63 per year), while
Kaiser et al. (2015) has 190 citations (17.27 per year). Other highly
influential publications include Drayton (2018) with 179 citations and Ray
(2016) with 170 citations.

Table 3. Top 5 most cited documents and their average and total citations

Top 5 most cited documents gi/t::zlg;sper year Total
McNally et al. (2015) 42 462
Polinsky (2018) 28.63 229
Kaiser et al. (2015) 17.27 190
Drayton (2018) 22.38 179
Ray (2016) 17 170

3.5 Bibliographic coupling

Bibliographic coupling analysis measures the conceptual
similarity between studies by examining the shared references between
them. This method reveals intellectual connections and thematic coherence
within a research field. When two documents cite the same references, they
are considered bibliographically coupled, indicating that they share a
common theoretical foundation or methodological approach (Dirik et al.,
2023). This approach is particularly valuable for exploring research
frontiers and core conceptual frameworks in emerging or interdisciplinary
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domains such as idiom studies. In the following section, bibliographic
coupling of documents and authors will be provided in turn.

3.5.1 Documents

The bibliographic coupling analysis of documents was conducted
on 993 publications that met the inclusion criteria of having at least one
citation and being connected within the network. The results revealed the
formation of 16 distinct clusters, with 22,368 links and a total connection
strength of 67,973, reflecting a moderate to high level of intellectual
integration across the literature (Figure 9).
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Figure 9. Bibliographic coupling of documents

The publications with the highest numbers of bibliographic
couplings were Kaiser (2015) with 190 citations, Polinsky (2018) with 228
citations, and McNally (2015) with 459 citations. In terms of overall
connection strength, the leading works were Senaldi (2022), Cieslicka
(2015), and Senaldi (2024).

3.5.2 Authors

At the author level, bibliographic coupling analysis encompassed
2,095 researchers, resulting in 42 clusters and an overall link strength of
813,860, indicating extensive conceptual intersections and shared citation
practices among scholars (Figure 10). Among the top five authors with the
highest number of bibliographic couplings, citation counts and overall link
strengths were relatively similar. Specifically, Denny Brosbroom received
459 citations with a link strength of 606; Marie K. Deserno, 459 citations
with a link strength of 606; Richard J. McNally, 3,473 link strength; Donal
J. Robinaugh, 2,282 link strength; and Li Wang, 604 link strength.
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Figure 10. Bibliographic coupling of authors

Within this network, several authors stand out for their strong
bibliographic linkages, indicating substantial alignment in the literature
they cite. Notably, Richard J. McNally, Donald J. Robinaugh, and Li Wang
exhibit the highest coupling strengths, suggesting that their work
consistently draws on comparable conceptual foundations. This pattern
implies that these authors contribute to related thematic domains and
collectively shape the core intellectual structure of idiom research.

3.6 Co-occurrence of author keywords

Keywords are fundamental components of scientific articles that
represent the core themes, areas of interest, and new developments within
a field (Yan Xiang-Yun et al., 2022). By examining how frequently specific
phrases appear together in the literature, the author's analysis of keyword
co-occurrence enables the identification of conceptual connections. Using
VOSviewer, keywords are automatically grouped into clusters that
represent thematic structures and research hotspots within the field.

The analysis revealed 447 interconnected keywords that appeared
at least three times across the dataset. These terms formed 20 clusters,
2,071 links, and a cumulative link strength of 2,598, indicating a well-
structured, thematically diverse research field (Figure 11). Among the most
frequently used keywords, “idiom” occurred 137 times, followed by
“phraseology” (93), “translation” (51), “figurative language” (47), and
“metaphor” (41). In terms of total link strength, “idiom” ranked highest
(280), demonstrating its central role as the primary research focus, while
“phraseology” (182), “figurative language” (116), “translation” (105),
and “metaphor” (98) also exhibited strong interconnections.
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Figure 11. Co-occurrence of author keywords

These findings indicate that idiom-related research is closely
integrated with broader inquiries into phraseological studies, figurative
meaning, and translation practices, highlighting its multidimensional
character across applied linguistics, cognitive linguistics, and education.

If we are to consider additional key terms, the comprehension of
idioms, constructional idioms, gender differences, and the relationship
between idioms and mental health are particularly noteworthy.

Overall, the keyword co-occurrence network demonstrates a
cohesive and evolving intellectual landscape. The dominance of terms such
as idiom and phraseology suggests a stable core of established themes,
while the presence of terms like figurative language and translation
reflects the field’s interdisciplinary expansion. This pattern highlights the
increasing conceptual integration of idiomatic studies within broader
linguistic and cognitive frameworks.

4. Conclusion

This bibliometric study provides the first comprehensive mapping of idiom
research published between 2015 and 2025, based on the Web of Science
Core Collection. Using quantitative analysis and visualisation techniques
through VOSviewer, the study systematically identifies the main
contributors, research trends, and thematic structures within the field. The
findings offer valuable insights into the intellectual landscape and
developmental trajectory of idiom studies across various disciplinary
contexts.

The findings of this study highlight several important points
regarding the research questions. Scholars like Hinton, Kohrt, Sharma,
Bass, and Kaiser stand out with the greatest citation counts in terms of
author productivity and influence, indicating their substantial contributions
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to idiom-related studies. Secondly, the geographic distribution of research
outputs reveals that the top nations in terms of publication volume and
citation impact are the United States, England, the Netherlands, China, and
Canada. These findings indicate a strong academic infrastructure and
global collaborative networks. Tiirkiye’s position, ranked 26th in terms of
increasing scholarly engagement, indicates its growing participation in
global idiom research. Thirdly, at the document level, highly cited
publications such as Polinsky (2018) and McNally et al. (2015) make
fundamental contributions that influence the field's theoretical and
methodological approaches. Finally, the keyword co-occurrence analysis
highlights the dominance of terms such as idiom, phraseology, figurative
language, and translation, suggesting that idiom research is closely
connected with broader inquiries into figurative meaning, phraseological
studies, and applied linguistics. These findings collectively demonstrate
the interdisciplinary and evolving nature of idiom scholarship.

Significant conceptual coherence throughout the subject was
further demonstrated by the bibliographic coupling studies of documents
and authors, which identified overlapping theoretical frameworks and
common reference bases. Strong coupling clusters show that idiomatic
studies remain open to new subfields such as computational linguistics and
translation studies while coming together around fundamental topics in
cognitive linguistics, psycholinguistics, and education.

From a meta-scientific perspective, this study not only documents
the structural patterns of existing research but also points towards future
directions. Linguistic comparisons, idioms in digital discourse, and
pedagogical applications in various linguistic and cultural contexts are
among the underrepresented areas that could be given greater emphasis.
Furthermore, strengthening international collaboration, particularly
encompassing new research areas, will further enrich the diversity and
impact of this field.

Finally, by providing a systematic, data-driven summary of idiom
research carried out during the last ten years, this bibliometric mapping
adds to the body of literature. To the best of the researcher's knowledge,
no bibliometric study has yet been done on idioms. This study offers
important insights into the scope and development of idiom research over
the past 10 years, despite several limitations detailed below. By bringing
together diverse findings within a coherent framework, it lays the
foundation for more focused and collaborative work in the fields of idiom
studies and figurative language. Furthermore, it is an indispensable tool for
academics seeking to understand the conceptual framework of this field,
identify significant contributions, and explore new avenues for future
research.
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5. Limitations of the Study

The limitations of this study can be discussed in two main aspects:
the process of constructing the dataset and the software employed for
analysis.

Firstly, the dataset is restricted to publications indexed in the Web
of Science database. Articles from other databases, such as Scopus,
TRDizin, YOKTEZ, PubMed, or EBSCO, were not included, and their
inclusion could potentially influence the findings. Secondly, the analysis
was conducted using VOSviewer, a free and user-friendly tool. While this
software is widely wused, alternative tools such as CiteSpace,
Bibliometrix(R), or Litmap could be employed, and the results may differ
depending on the chosen method to some extent.

Future research could benefit from using datasets from multiple
databases and conducting comparative analyses across different software
tools to achieve a more comprehensive understanding of the field.
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Séylem kavraminin ele alinma bicimlerini ortaya koydugum bu yazida, sdylemin
incelenme bigimlerinin de altin1 gizmekteyim. Ozellikle anti-pozitivist, yorumcu ve
elestirel bakis acisindan ortaya konulan sdylem ¢oziimlemesi ¢alismalarini irdelemeyi
amaglamaktayim. Bu ¢alismalarin felsefik ve kuramsal duruslarini géstermek amaciyla
oncelikle Soylem Coziimlemesi alanmin tarihgesine deginmekteyim. Bunu takiben
alandaki kendine has durusu ile Elestirel S6ylem Coziimlemesi alanini, yontembilimsel
durusunu ve alanin akademik diinyadaki kabul edilis bi¢imlerine yonelik bir anlay1s
sunmaya ¢abalamaktayim. Son olarak, alanin Tiirkiye Dilbilim ¢evresindeki konumuna
yonelik elestirel durusumu sunmaktayim.

Anahtar Sozciikler: Elestirel sdylem ¢oziimlemesi, Soylem ¢oziimlemesi, Anti-
pozitivist paradigma, Yorumcu paradigma

ABSTRACT

In this article that I present the ways in which the concept of discourse is addressed, I
also underline the various methods of analyzing discourse. I specifically aim to examine
discourse analysis studies conducted from anti-positivist, interpretive, and critical
perspectives. To reveal the philosophical and theoretical stances of these studies, I first
address the history of Discourse Analysis. Then, I endeavour to provide an
understanding of Critical Discourse Analysis—with its unique position in the field—its
methodological stance and the ways that it has been accepted in the academic world.
Finally, I present my critical position regarding the status of the field within the Turkish
Linguistics circle.

Keywords: Critical discourse analysis, discourse Analysis, Anti-pozitivist paradigm,
Interpretivist paradigm



Emel KOKPINAR KAYA - Ya disindasindir dilbilimin ya da iginde

1. Giris
Ya disindasindir cemberin
Ya da i¢inde yer alacaksin.
Kendin i¢indeyken kafan digindaysa...

Yazima Murathan Mungan’in dizileri ile baglamak istedim.
Dizelerdeki ¢ember bana bir elestirel sOylem ¢oziimlemecisi olarak
dilbilimi hatirlatir. “Ya digsindasindir dilbilimin ya da i¢inde yer alacaksin”
diye tekrarlar ve caligma alanim olan sdylem ¢oziimlemesinin dilbilim
icindeki tartismasiz yerini hem de tartismali varolusunu diisiiniiriim. Iste
bu baglamda, bu yazida elestirel sdylem ¢oziimlemesinin Tiirkiye dilbilim
¢emberindeki yerini irdelemek istiyorum. Bunu yaparken c¢emberin
disindaki akademik gelismelere bakmak ve bir sdylem ¢dzliimlemecisinin
kendini konumlandirma ¢abasini gozler dniine sermeyi de arzuluyorum.

Bu yaziya yoruma son derece agik dizeler ile baslamam ve ‘ben’
dilini kullanmam bir tesadiif ya da bir yazagelmislik neticesinde olugmadi.
Bunlar1 bir dil kullanicist olarak ve dil kullaniminin toplumsalliktaki
gliciinli goz 6niinde bulundurarak belli bir farkindalik ile kullaniyorum. Bu
yaziy1 miimkiin oldugunca gii¢ iliskilerinin bir nesnesi olarak degil, bu gii¢
iliskilerinde kendi eylemlerine karar verebilen ve bu eylemlerinin
sorumluluklarini goz oniinde bulundurabilen bir ‘6zne’ konumundan
yazmak istiyorum. Sdyle ki, se¢tigim bu yazma bi¢imini bilingli olarak
kullantyorum; aklimdakileri ne dylesine harflere doktiim ne de akademik
bir metni nasil yazmam gerektigini direten bir yazma bi¢iminin sonucu
olarak belli gekillerde metinlestirdim. Aksine bu yaziy1 toplumsal bir aktor
olarak ‘ben’ yaziyorum ve toplumda var olan akademik ve bilimsel
ozellikteki yazmanin nasil olmasi gerektigine yonelik sdyleme karsi bir
durus sergiliyorum. Ayrica, yoruma agik dizeler ile baslamam da bu
durusum ile ortiisiiyor. Ben bu dizeleri Elestirel Séylem Coziimlemesi
(ESC) ve dilbilim iliskisi baglaminda yorumluyorum ve yorumlarimi
okuyucuma bir bakis agisi ve bir anlayis olarak sunuyorum.

2. Soylem, Soylem Coziimlemesi, Elestirel Soylem Coziimlemesi

Soylem ¢oziimlemesinin dilbilim ile olan yadsinamaz iligkisinin
derinlemesine ele alinmasi gerektiginin bir zorunluluk oldugunun
farkindayim. Bu iliski dil ve sdylem arasindaki diyalektik iliskinin dogas1
geregi cetrefilli bir iliskidir. Bu iliskinin anlasilmasi ancak ve ancak
toplum, bilis ve ¢ok katmanli bir 6zellik igeren ‘baglam’ gibi 6ge ve
kavramlarin anlagilmasi ile gergeklesebilir. Dilbilim ve Sdylem
Cozlimlemesi arasindaki iligki de son derece ¢ok yonlii bir anlayis ile
miimkiin olabilecektir. Bu agidan, yazimda, Soylem Coziimlemesi’nin
Tiirkiye Dilbilimi icindeki yerini tartismaya ge¢meden Once Sdylem
Coziimlemesi’nin ne oldugunun, Séylem Coziimlemesi altindaki farkl
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bakis agilarinin ve bu bakis agilari ¢er¢evesinde kavranabilecek paradigma
ayrimlarinin altini ¢izmek istiyorum.

Douglas Biber, Ula Connor ve Thomas A. Upton 2007’de
yazdiklar1 Discourse on the Move adli kitaplarinin sdylem ¢oziimlemesini
ve kapsamini tartigtiklari ilk bolimiinde, Deborah Schiffrin, Deborah
Tannen ve Heidi Hamilton tarafindan 2001°de hazirlanan Handbook of
Discourse Analysis kitabinin girigine atifta bulunarak sdylem ¢éziimlemesi
calismalarint {i¢ ulam altinda toplamiglar ve tartismiglardir: (i) dil
kullaniminin ¢aligilmasi, (ii) ‘tlimce otesi’ dilsel yapinin caligilmasi, (iii)
dilsel ve dil-dis1 6geleri de kapsayan gostergesel kullanimlar iizerinden
toplumsal pratiklerin ve ideolojik varsayimlarin ¢aligilmasi

En basit tanimiyla, Soéylem Coziimlemesi sOylemi ¢oziimler. Bu
¢ok basite indirgenmis sdylem ¢dziimlemesi tanimi kendi iginde birgok
tartismaya gebedir. Bu tartismalardan en belirgin olan1 ‘sdylem’
kavraminin ne oldugu iizerinedir. Yukarida sundugum ulamlamay: ele
alirsak sdylem, ‘dil kullanim1’ olarak diigiiniilebildigi gibi tiimce yapisi
otesindeki metinselligi ele alir sekilde de anlasilabilir. Hatta bunlarin da
otesine giderek sdylemi dilsel dgeler gibi her tiirden gostergesel kaynak ile
viicut bulan toplumsal bir eylem olarak da etiketlemek miimkiindiir. Bu
tanimlarla ¢ok yonliiligii ortaya konulan sdylemi tanimlama big¢imi onu ele
alis bigimlerini de ickin gsekilde degistirecektir. Bu nokta da bu tanimlara
g0z atmamiz gerektigini diisiinliyorum ¢iinkii ancak bu sekilde sdylemin
ve dolayisiyla Soylem Coziimlemesi’nin dogast hakkinda bir kaniya
varmamiz miimkiin olabilir.

Soylemi dil kullanimi olarak tanimlama egilimi geleneksel yapisal
dilbilim ¢aligmalarinin dolayli etkisi ile ortaya c¢ikmis ve tiimce
dilbilgisinin ¢ok Gtesine ge¢mistir. SGylemi belirli dilsel 6gelerin kullanimi
ile 6zdeslestiren bu tanim yapisal bir tanim olarak disiiniilebilir. Ses
gergeklesimleri, tonlama, sdzciikbirimler ve s6zdizimsel yapilanmalar gibi
dilbilgisel 6gelerin kullanimina odaklanan bu tanima gdre sdylem, dil
kullanimlarini baglam-temelli degiskenler olarak ele alir. Bu gercevede bu
tanim geleneksel dilbilgisi bilesenlerine odaklanmakta ve baglama bagh
olarak ortaya ¢ikan farkli yapisal degiskelerin betimlendigi ve agiklandigi
bir c¢alisma ¢ergevesine isaret etmektedir. Burada Sdylem
Coziimlemesi’nin ¢ok bilindik bir tanimi kargimiza ¢ikmaktadir: Soylem
Coziimlemesi kendi toplumsal baglamindaki dil  kullaniminin
calisilmasidir. Bu tanimi burada birakarak bir diger tanima gegecegim
ancak tanima icerdigi toplumsallik nedeniyle ilerideki bdliimlerde geri
donecegim.

Séylemi tanimlarken ele alinabilecek bir diger kabul gérmiis tanim
tiimce Otesindeki dilsel yapidir. Soylemi tiimce dilbilgisinden ¢ikaran bu
bakis agisina gore, sdylem daha genis dilsel yapilar seklinde diisiiniilebilir.
Bu noktada, s6zceler ve tiimcelerin bir dizi halinde ve belli bir sistematik
i¢inde diizenlenerek olusturdugu daha genis dil kullanimindan s6z edebilir.
Geleneksel tiimce dilbilgisinden, o&zellikle o6bek ve tiimcecik
sozdiziminden uzaklasan bu tanima gore, Soylem Coziimlemesi iiretilen
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metinlerin dilsel yapisi ile ilgilenmektedir. Bu baglamda, ilk tanimla ortak
ozellikler tasimaktadir ¢iinkii her ikisinde de dilbilgisi bilesenlerine
odaklanilmakta ve bunlarin insan iletisimde nasil kullanildig1r ele
alinmaktadir (Biber ve dig., 2007, s. 2).

Ugiincii tanim ise digerlerinden birgok y&niiyle farklilagmaktadir.
Soylemin gostergesel kaynaklar araciligi ile ortaya konulan toplumsal
pratikler ve ideolojik varsayimlar olarak tanimlanmasi, gerek sdylem
¢ozlimlemesi ¢aligmalarinin odagi gerek ise ¢aligma nesnesini ele alis
bicimi agisindan ilk iki tanimdan farkli bir yaklagim ortaya koymaktadir.
Onceki tanimlarda temel odak, dilbilgisel yapilarin kullanimi ya da metin
bi¢cimi iizerinedir. Sdylemi bu baglamda tanimlayan bu ¢dziimleme
geleneklerinin temel amaci ise belli dilbilgisel ve metinsel yapilar1 baglam
temelli olarak betimlemektir. Iste bu calisma nesneleri ve buna yonelik
betimlemeci durusu ile 6nceki tanimlar, son tanimdaki toplumsal-kiiltiirel
yonelimler ve giidiilen sdylem katilimecilarinin iletisim eylemlerini anlama
amact agisindan son derece farklidir. Bu baglamda, sdylemi toplumsal
pratikler ve ideolojik varsayimlar biitiinii olarak etiketleyen sdylem
¢oziimlemecilerinin temel odagi ne sadece dilbilgisel yapilar ne de metin
bi¢imidir. Temel odak metinlerdeki gii¢ iligskilerine yoneltilmis, metinlerde
viicut bulan esitsizlik, ayrimcilik ve baski gibi toplumsal sorunlarin
gosterilmesine ve hatta elestirilmesine kaymistir. Bu ag¢idan sadece
betimlemeyi amaglamayan ve dil kullanimi ile ortaya koyulan/gikan
toplumsal sorunlara yonelik bir elestiri ve anlayis sunmayt amag¢ haline
getirmis bir sdylem ¢oziimlemesi geleneginden soz edebiliriz.

Bu noktada, daha dnce dile getirdigim temel bir tanima yeniden
donmek istiyorum: S6ylem kendi toplumsal baglamindaki dil kullanimidir.
Bu tanim sdylemin dil kullamimi ile 6zdeslestiginin altint ¢izer. Dil
kullanimin1 “dil” kavramindan ayirmak imkansiz gibi goziikse de ve hatta
birgok baglamda birbirlerinin yerine kullanildiklar: ile sik¢a karsilagilsa
da, Soylem Coziimlemesi geleneginde ‘dil kullanimi® kavrami 6n
plandadir. Soyle ki, Soylem Coziimlemesi baglamdan bagimsiz bir tiimce
dilbilgisi ile ilgilenmez ya da dil calismalarimi zihinsel gerceklige
indirgemez. Aksine, dilsel ogeleri en smirli baglam tirii olan ‘dilsel
baglamdan’ ¢ok daha genis toplumsal-kiiltiirel, tarihsel ve politik
baglamlara bagl olarak inceler. Dilin baglamsal kullanimina dayanan bu
gerceveden baktigimizda, eding degil edim temelli bir arayistir. Dili
kullanarak ortaya koydugumuz her tiirlii etkilesimsel veriyi inceleyen
Soylem Coziimlemesi bu yoniiyle metin-temelli bir ¢alisma alan1 olarak
etiketlenebilir. Metinler dilin toplumsal edim ile oOrtiistiigii iletisimsel
iretimlerdir ve her tiirli sdylem ¢oziimlemesinin inceleme nesnesidir.
Yukarida bahsettigim ilk tanimda metinlerdeki dilbilgisel 6geler ¢alisma
odagindayken, ikinci tanimda metinin kendisi odaga yerlesmis durumdadir.
Son tanimda ise, metinlerin, gii¢ iligkisi sonucunda ortaya ¢ikan ve
toplumda sorun teskil edebilecek her tiirden esitsizlik ve ayrimciligin
biinyesinde izlenebildigi yapilanmalar oldugu kabul edilir.
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Dil kullanimi ve metin iliskisine deginmek yukaridaki tanimi
anlamlandirmakta yeterli degildir. Burada dil kullaniminin baglam temelli
oldugunun altim1 da ¢izmek gerekir. Soylem Coziimlemesi’nin dilsel
ogeleri kendi baglami ¢ergevesinde incelediginden daha dnce s6z etmistim.
Buradaki tartisma ise ‘baglam’ kavrami {izerinedir. Kendi baglami derken
ne kastedilmektedir? Bu noktanin biraz irdelenmesi sdylem
¢6ziimlemesinin ne oldugunu daha belirgin sekilde ortaya koyacaktir. Ruth
Wodak ve Michael Meyer 2001°de yazdiklar1 ve Elestirel Soylem
Coziimlemesi yontemlerini ele aldiklar: kitaplarinda baglami dort asamada
ele almiglardir: dil-i¢i ve metin-igi dilsel baglam, sézceler, metinler ve
sOylemler arasindaki metinlerarasi ve sdylemleraras: iligki, ‘durumsal
baglam’ olarak adlandirilan ve orta biiyiikliikte kuramlar ile agiklanan dil-
dis1 (toplumsal) baglam ve daha genis toplumsal-politik ve tarihsel
baglamlar. Eger ki sdylem dedigimiz kavram kendi baglam: i¢indeki dil
kullanim1 olarak diisiiniilirse, burada hangi baglamin g6z Oniinde
bulundurulacagi yine sdylemin tanimlari ¢cer¢evesinde ortaya ¢ikmaktadir.
I1k tanimu diisiinerek yorumlarsak, dilsel 6gelerin i¢inde bulunduklar: anlik
duruma gore betimlenmesi durumunda isaret edilen durumsal baglam iken,
tlimce Otesi metinsellige odaklanan ikinci tanimda ise en basit sekilde
dilsel baglam olarak diisiiniilebilir. Son tanimda ise, baskin baglam anlayis1
metinleraras1 ve sOylemler arasi iligskiyi belirleyen baglam ile ¢ok daha
genis toplumsal, kiiltiirel, tarihsel ve politik baglamlar1 da kapsar. Bu
yoniyle baktigimizda, her durumda yapilan ¢6ziimlemeyi dilsel yapinin ve
baglamin ortaklaga ¢oziimlenmesi olarak diisiiniilebiliriz.

Geldigimiz noktada, bu ii¢ tanimin ¢alisma nesnesi olan sdylemi
tanimlama bigimleri, temel ¢alisma odaklar1 ve dil kullanimin1 baglantili
olarak inceledikleri baglama ydnelik anlayislarini irdeledim. Bundan
sonra, daha dnceki bdliimlerde yer vermedigim 6zellikle ilk iki tanimi1 son
tanimdan ayiran yOntembilimsel yonelimleri tartismak istiyorum.
Boylelikle yazimin en basinda bahsettigim durus farkini da daha anlagilir
kilmayr amagliyorum. Son tanimin ydntembilimsel durusunu
anlayabilmek, dncekilerden nasil ayristigini gérebilmekle miimkiindiir. Bu
acidan dnceden tartistigim odak ve baglama ydnelik anlayis farki bir bakis
agist sunmaktadir. Yine de Soylem Coziimlemesi’nin kisa bir tarihgesi bu
farki ortaya koyabilmek ve ydntembilimsel ayrigmalart daha goriiniir
kilmak agisindan 6nemlidir. Bu amagla yazima Séylem Co6ziimlemesi’nin
dilbilim ve Toplumsal Bilimler alani i¢inde nasil ortaya c¢iktigina ve
tarihsel siireclerine deginerek devam etmek istiyorum.

Teun A. van Dijk (1985, s.1) Soylem Coziimlemesi’nin kdkenini
Antik Yunanllarin sdzbilim (Ing. retorics) gelenegine dayandirir. En basit
haliyle dilin ikna i¢in kullanimi olarak da diisiinebilecegimiz sozbilim,
Antik Yunan demokrasisi geregince politik ve hukuki mercilerde ikna etme
amact giiderek dilin daha planli ve etkili olarak kullanilmasi ¢aligmalarini
ve edimlerini kapsar. Bu noktada, modern dilbilim alanlarindan bigembilim
ve sOylemin ilk tanimim olusturabilecek dil kullaniminin daha yapisal
¢ozliimlendigi caligmalara onciiliik eder.
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Zaman igerisinde kardesi dilbilgisine yerini kaptiran sdzbilim,
ozellikle 19. Yiizyil dilbilimi ile ortaya ¢ikmaya baglayan ve Ferdinand de
Saussure ile zirveye ulasan dilin yapisal 0Ozelliklerinin incelenmesi
gelenegi ile yerini daha dizgelesmis ve toplumsallagmis bir dil ¢aligmalari
yonelimine birakir (Kocaman, 2003, s.1). Bu baglamda ortaya ¢ikan basat
¢abalardan birini 1920’1 yillarda Rus Bigimcileri’nin ¢aligmalari olarak
diisiinebiliriz. Insan iletisimini ve iletisimin metinsel boyutunu irdeleyen
Vladimir Propp’un basin1 ¢ektigi bu dil calismas1 gelenegi yapisalci anlati
¢ozliimlemesi gelenegi ile oriilmiistiir. Bu 6zelligi ile Rus Bigimcileri’ni
belli bir metin tiiriiniin yapisal &zelliklerine odaklanmasi ile modern
Soylem Coziimlemesi ¢alismalarinin dnciileri arasinda kabul edebiliriz.

Yapisalci gelenek soz konusu oldugunda akillara Fransiz yapisalci
antropolog Claude Levi Strauss’un 1940’lardaki sdylence ¢alismalar: da
gelmektedir. Soylence g¢aligmalar1 1960’larda yine Fransiz geleneginde
kendini gostermeye devam etmis, Ozellikle Roland Barthes ve Algirdas
Greimas’in gostergebilimsel ¢oziimlemelerine temel olusturmustur. Rus
Bigimcileri’ne benzer sekilde yazinsal metinlerin ele alindig1 bu gelenek
dil kullanimi gibi gostergesel kaynaklarin kiltir temelli olarak
¢ozliimlemesini gergeklestirmistir. Bu 6zelligi ile sembolik iiretimler olan
metinlerin kiiltiirel ve toplumsal baglamda bir okumasini sunmasi ile
Fransiz gostergebilimciler, Soylem Coziimlemesi geleneginin ortaya
¢ikmasinda belirgin bir adim teskil etmistir.

‘Soylem Coziimlemesi’ ifadesi ilk olarak 1952’de yapisalci
dilbilim gelenegi i¢inde Zellig Harris tarafindan kullanilmistir. Saussure
gelenegi iginde yogrulmus goriisleri ile Harris sdylemi, tiimce bazinda
¢ozliimlemelerin anlamsal olarak islemlenebilmesi i¢in tiimce Gtesinde bir
yap1 birimi olarak ele almistir. Bu yaklagimi ile Soylem Coziimlemesi
alaninin ortaya ¢ikmasinda katkisi bulunmaktadir. Yine yapisalct ¢ergeve
i¢inde Prag Dilbilim Cevresi’nin, 6zellikle Vilém Mathesius’un tiimce
islevine yonelik dizgeci bakis acis1 ve Cekya’daki islevsel dilbilimcilerin
caligmalar1 da Soylem Coziimlemesi’nin bir alan olarak ortaya ¢ikmasinda
rol sahibidir. Islevsel bakis acis1 s6z konusu oldugunda Michael A. K
Halliday’in Dizgeci Islevsel Dilbilgisi modeli ve ayn1 gelenek icerisindeki
dilbilimcilerin Elestirel Dilbilim ¢alismalari da Soylem Coziimlemesi’ne
kap1 agmistir. Dilsel dgelerin baglam temelli islevlerine odaklanilan bu
¢aligmalar, giinimiiziin baskin S6ylem Codziimlemesi anlayiginin da bebek
adimlar1 olarak diisiiniilebilir.

Soylemin yapisal 6zelliklerine odaklanan en belirgin ¢alismalar
ise yukaridaki entelektiiel ve analitik birikimin bir getirisi olarak
1970’lerde Avrupa’da ortaya ¢ikmistir. Bu sdylem ¢oziimlemesi
¢alismalarint anlayabilmek i¢in yukaridakilere ek olarak Noam Chomsky
tarafindan ortaya konulan Uretici Dilbilgisi modelini de goz &niinde
bulundurmanin yerinde olacagi kanisindayim. Dilin, eding bazinda sinirli
say1da bilesenden sinirsiz sayida iiretim yapabilecegi temel fikrine dayanan
bu dilbilgisi modeli, sinirsiz iiretimi ortaya koyacak evrensel dilbilgisi
kurallarinin arayisindadir. Bu bakis agisint benzer sekilde dilin edimsel
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boyutu olarak diisiiniilebilecek metinlere uyarlama arayisi, metinselligin
Olciitlerinin belirlenmesi ile Soylem Coziimlemesi’ne katki saglamistir.
Metindilbilim (ing. Text Linguistics) adiyla bildigimiz bu alan, tiimce dtesi
yapisal iligkilerin ¢alisilmasina olanak yaratmistir. Dilbilimin bir alt alani
olarak kabul edilebilecegimiz bu alan Soylem Coziimlemesi gelenegi
icinde biiyiik bir 6neme sahiptir. Bu alan 6zellikle metinsellik dl¢iitlerine
odaklanmasi ile tiimce Otesi yapisal iliskilere dikkat ¢ekmis ve Soylem
Coziimlemesi alaninin basat calisma alanlarindan biri olarak ortaya
¢ikmistir. Bu 6zelligi ile Metindilbilim sdylem ¢6ziimlemesi ger¢eklestiren
arastirmacilara gerek yaklasimsal gerek ise kavramsal bir katki sunmustur.
Bu katk: ile sdylem tanimlarindan ikincisi belirmeye baslamis ve tiimce
otesinden metin yapisina yonelen bakis acgisi ile sayica ¢ok metinlerin
soylem ¢oziimlemeleri gergeklestirilmeye baslamistir.

Daha once soz ettigim {iglincii sdylem taniminin — sdylemin
ideolojik varsayim ve toplumsal pratik olarak kabul gérmesinin — ortaya
¢ikisini degerlendirdigimizde de Metindilbilim ¢aligmalarinin katkilarini
yadsiyamayiz. Yapisal gelenek iginde beliren Dizgeci Islevsel
Dilbilgisi’nin katkilarina ek olarak ESC’nin 6nemli kuramcilarindan van
Dijk’in metinsellik 6lgiitlerinden biri olan bagdasiklik iizerine ¢aligmalar
da sdyleme bakig agisint degistirmistir. Van Dijk metinlerin mantiksal
yapist fikrine odaklanan bagdasiklik iizerine getirmis oldugu
metindilbilimsel g¢aligmalarint séylem ve bilis iligkisine yoneltmis ve
Soylem Coziimlemesi geleneginde yeni bir sdylem taniminin ortaya
¢ikmasina da 6n ayak olmustur. Bu yeni tanim, gelenck i¢inde elestirel
calismalarin var olmasina olanak saglamis ve Elestirel Soylem
Coziimlemesi (ESC) alan1 ortaya ¢ikmistir.

ESC’nin tarihgesini irdelemek istedigimizde yukarida bahsini
ettigim gelismeleri goéz Oniinde tutmamiz Onemlidir. Bu gelismeler
ESC’nin ortaya ¢ikisint anlamak i¢in elzemdir ancak yeterli degildir: ESC
birgok farklt kanalda gelisen entelektiiel birikimin sonucudur. Bu
baglamda, hem Dilbilim’de islevsel ¢alismalarin ve Dizgeci Islevsel
Dilbilgisi’nin hem de metindilbilim alanlarinin metini ve metinsel olani
anlamak iizerine ortaya koyduklarini degerlendirmeliyiz. Ancak ESC’yi ve
ortaya koydugu sdylem tanimini anlamak i¢in bu ¢abalar yeterli
olmayacaktir. ESC ancak Catigma Kurami, bu kuram i¢indeki Marksg1
gelenegin ve Frankfurt Okulu’nun diisiince ve ilkeleri ve Toplumsal
Bilimler alanindaki Pozitivizm karsitt yaklasimlar degerlendirildiginde
anlasilabilir.

ESC, 1990’larin baslarinda Teun A. van Dijk, Norman Fairclough,
Gunther Kress, Theo van Leeuwen ve Ruth Wodak’in Amsterdam’da bir
araya gelerek Soylem Coziimlemesi’nin giincel durumunu, yonelimlerini
ve ilkelerini tartigmislardir. Bu toplantinin S6ylem Coziimlemesi tarihinde
ozellikle ilkesel durusun belirlenmesi ve ESC’nin sdylem taniminin
belirginlesmesi agisindan dnemli bir yeri vardir. Bu toplantiy1r van Dijk
tarafindan editorliigii yiiriitillen Discourse & Society Dergisi’nin 1993 teki
Ozel bir sayisinda elestirel ¢oziimlemelere ve farkli elestirel yaklagimlara

268



Emel KOKPINAR KAYA - Ya disindasindir dilbilimin ya da iginde

yer vermesi izlemigtir. ESC’nin ilkelerinin ortaya konuldugu temel ¢aligsma
ise, Fairclough ve Wodak (1997)’ye aittir. Bu makalede, su ilkeler ileri
siriilmistir:

(i) ESC toplumsal sorunlara deginir.

(i1) Giig iliskileri sdylemseldir.

(iii) Soylem toplum ve kiiltiirii insa eder.

(iv) Soylem ideolojik bir islev goriir.

(v) Soylem tarihseldir.

(vi) Toplum ile metin arasindaki bag aracilidir.

(vii) Soylem Coziimlemesi yorumlayici ve agiklayicidir.
(viii) S6ylem bir toplumsal eylem bigimidir.

Bu ilkeleri g6z 6niine aldigimizda, ESC’nin sorun odakli oldugunu
gormekteyiz. Ayrica ESC’nin s0ylemi toplumsal, tarihsel ve metinsel bir
olgu olarak ele aldigin1 da belirtebiliriz. Ozetlemek gerekirse bu ilkelerde,
sOylemin ne olduguna ve gii¢ gibi diger toplumsal olgular ile nasil bir
baglant1 kurduguna yonelik bir bakis acis1 gdrebiliriz. Bunlara ek olarak,
sOylemin ele alinma bi¢imine yonelik ydntembilimsel bir c¢ergeve
sundugunun da altin1 ¢izebiliriz. Bu baglamda, ESC’ye gore Soylem
Cozlimlemesi alaninin agiklamaci ve yorumlamaci oldugunu ve toplumsal
sorunlara yonelik elestirel bir durus sergiledigini vurgulayabiliriz.

Burada bu yazinin temel amacinin tekrar altint ¢izmek istiyorum.
Ozellikle iiciincii sdylem tanimiyla drtiisen kuramsal ve analitik durusu
ortaya koymaya ¢abaladigim bu yazida ayni1 zamanda bu tanimin sdylemin
alisilagelmis kabul ve ele alis bi¢imlerinden ayrigma durumunu da
irdelemeye calistyorum. Bu baglamda, ESC’nin felsefik ve yontembilimsel
arka planini daha derinlemesine degerlendirmek istiyorum. ESC adin1 ve
temel durusunu Frankfurt Okulu olarak da bilinen Alman Neo-Marksist
diistinceyle 6zdeslesen Elestirel Kuram’dan almaktadir. Elestirel Kuram’in
temel ilke ve durusu toplumu ve toplumsal olan biitiin olgulart ¢atisma
kavrami gergevesinde agiklayan Catisma Kurami’na dayanmaktadir. Bu
kuram toplumsal diizenin varligini toplumu olusturan gruplar arasindaki
¢ikar ¢catismalarina gore agiklamaktadir. Bu 6zelligiyle toplumsal olandaki
gli¢ iligkilerine odaklanmaktadir. Bu yaklasim ESC’ye su sekilde niifus
etmistir: ESC sdylem ¢oziimlemesini gii¢ iliskilerinin ¢dziimlenmesi
olarak algilar. Bu agidan sdylem hem bir ¢atigma mercii hem de ¢atisma
aracidir. Iste bu goriis ile ESC, gii¢ odaklarinin diisiince sistemlerinde
ortiikledigi bilesenleri aciga ¢ikarmayi amacglamaktadir. Bu agidan, gii¢
odaklarinin baskiladigi ve bu giiciin nesnesi konumundaki bireylerin, 6zne
olduklarinin farkina varmasinin saglanmasi ile ortaya konulan bir
bilin¢lendirmenin altin1 ¢izmektedir.

ESC’nin toplumsal sorun odakli yaklasimi ve farkindalik yaratma
motivasyonunu g6z Oniine aldigimizda toplumsal bilimler alanindaki
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baskin paradigma olan pozitivizmin smirhliklarina karsit bir durus
sergiledigini de goriiriiz. ESC, temel yaklagimini aldig1 Elestirel Kuram’in
da belirledigi gibi doga bilimlerinin yontembilimi olan gbzlem ve deneyin
toplum ve toplumsal olgular1 ¢alisirken yetersiz kalacagini diisliniir. Bu
cercevede, betimleyici nesnel sosyal bilim anlayisinin toplumun ve
toplumsalin 6zneler tarafindan olusturuldugunu goéz ardi ettigini ortaya
koyar. ESC’ye gore, pozitivizm ve pozitivist bilim anlayisi, toplumu ve
toplumsal olgulart nesnelestirir, bununla da kalmaz ayni zamanda
aragtirmaciy1 da nesnelestirir. Ancak toplumsal bilimlerin odag1 6zneler ve
Oznelerin olusturdugu toplumsal gruplardir. Bu baglamda, 6znelerin ve
toplumun betimlenmesi yeterli degildir; anlasilmalar1 gerekmektedir.
Degerden bagimsiz nesnel bir toplum calismasi bu noktada yetersiz
kalmaktadir. Toplumsal bilimlerde, toplumsal olgular arastirmacinin
yorumlarina agiktir; yorumcu ve agiklayicidir. ESC ¢ergevesinde yliriitiilen
calismalarin yontembilimi bu agidan yorumlamaya dayanmaktadir ve
arastirmacinin bir 6zne olarak diger 6znel birliktelik ve iiretimleri anlamas1
amacini tagimaktadir.

ESC’nin bu paradigma durusu ve yontembilimsel yonelimine ek
olarak Elestirel Kuram’in elestirim (Ing. critique) vurgusunu da goz 6niine
almak istiyorum. ESC’nin yorumcu durusg ve nesnel bilim karsiti yaklagima,
anlayis sunma ve biling yaratma amaci ile de ortiismektedir. Boylesi bir
amag ancak elestirim getirilmesi ile vuku bulabilecektir. Bu dogrultuda,
ESC’nin anlayigina gore toplumsal bir sorun ancak arastirmacinin belli
durusu iizerinden irdelenebilir. Bu da belirli bir bakis agisindan ortaya
konulan 6znel bir durusu gerektirir. Soruna yonelik 6znel durus, elestirim
ile farkindalik yaratmay1 gergeklestirir. iste bu noktada, ESC’nin anlama
amact ve elestirim motivasyonu, ESC’yi diger betimleyici ve yapisal
soylem ¢oziimlemesi c¢aligmalarindan ayirir. En 6zet haliyle, ESC
aragtirmacisit metinleri yorumlar, metinlerdeki toplumsal sorunlar1 ve gii¢
iliskilerini anlamaya ve bunlara yonelik bir elestirim sunmaya cabalar.

ESC yukarida soziinii ettigim ozellikleri ile dilbilim igerisinde
farklilagmaktadir. Bu farkliliklara ek olarak ESC, disiplinlerarast ve ¢oklu
disiplinli olmasi nedeniyle toplumsal c¢alisma alanlar1 ve toplumsal
kuramlardan beslenmektedir. Ancak metin ve konusma {iizerine yapilan
dilbilim i¢inden ¢aligmalar ile toplumsal bilimler iginden yapilan
calismalar arasinda bir kopukluk mevcuttur; ilki sosyoloji ve siyaset
bilimindeki gii¢ istismari ve esitsizlik lizerine getirilmis kuramlari goz ardi
etmekte, ikincisi ise belirgin bir dilsel ¢éziimleme sunamamaktadir (Van
Dijk, 2001, s. 363). Bu noktada, sdylem ¢oziimlemecilerinin, 6zellikle
elestirel bakis acgisina sahip olanlarin akademik c¢evrelerde yasadigi
alisilagelmis bir sorunun altin1 ¢izmek istiyorum. Her iki durumda da, bu
arastirmacilar kendilerine yer bulmak konusunda sorun yagsamaktadirlar.
Caligmalarin1 sosyoloji gibi toplumsal bilimler iginde gergeklestirmek
istediklerinde, ortaya koyduklari ¢oziimlemeler c¢ok dilsel 6zellik
tasimalar1 gerekgesi ile 6teki olarak etiketlenirken, tam tersi durumda dilsel
¢ozliimleme yapan dilbilim igindeki arastirmacilar sosyolojik ¢dziimleme
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yaptiklar1 yéniinde elestirilmektedirler. Iste burada, c¢alismanin en
basindaki ¢ember metaforuna déonmek istiyorum. Gerek paradigma ve
yontembilimsel duruslar1 gerek ise arastirma motivasyonu ile farklilagsan
ESC arastirmacilart ¢emberin disinda olduklari belirtilen gruptur.
Cemberin i¢inde olmak ancak daha nesnel, pozitivist ve betimleyici, belki
de daha deneyci bir ¢caligma alani olmak ile miimkiin gériinmektedir. Ancak
toplumsal sorunlar ve bu toplumsal sorunlara elestirel bir durus s6z konusu
oldugunda, gemberin i¢inde olmak yeterli degildir; gemberin digina ¢gikmak
gerekmektedir. Cemberin disinda olmak ise akademik olarak kabul
gormemek ile 6zdes diisiiniilebilir.

Bu so6zlerimi Tiirkiye baglamindan baz1 gozlemlerimle
desteklemek istiyorum. Bu gozlemlerime dayanarak Tiirkiye Dilbilimi’nde
ESC c¢aligsanlarin konumuna yodnelik bir anlayis ve elestirim sunmak
istiyorum. Bu godzlemlerim ¢er¢evesindeki yorumlarim ve iddialarim bir
ESC aragtirmacisi olarak kendi deneyimlerim ile yasamis olduklarim
baglaminda ortaya c¢ikmistir. Dilbilim alani iginde, elestirel sdylem
¢Oziimlemesi igeren iretimlerim sosyolojik ¢oziimleme olarak
etiketlenirken, sosyoloji ve iletisim bilimleri gibi biinyelerinde ESC
¢alisanlart barindiran ¢evrelerde dil odakli olarak itham edilmistir.
Boylelikle her kosulda yine ¢ember disina itilmisligim olmustur. Baskin
arastirma Onyargilarinin ve ideolojilerinin bir sonucu olarak ortaya
¢iktigini diisiindiigiim bu durumu bu alanlarin akademik dergilerinde de
gozlemleyebilecegimizi diisiiniyorum. Bu noktada, dilbilim doktorasina
sahip bir akademisyen olarak Tiirkiye’de kendi alanimda yayin yapan
baslica akademik mercilerinden biri olan Dilbilim Arastirmalar1 Dergisi’ni
ele almak istiyorum. Dergi temel hedefini Tirkiye’deki dilbilim
calismalarinin gelisimine destek vermek ve cagdas dilbilim ilkeleri
gergevesinde nitelikli dilbilim ¢aligmalarini yayinlamak olarak belirtmistir.
Bu ¢ergevede, derginin ilk yayina gegmis oldugu 1990°dan bu yana dergide
351 galisma yayinlanmistir. Bu ¢aligmalardan ESC alanindaki ¢aligmalara
g0z attigimizda, dergide toplam alt1 tane ESC c¢alismasinin bulundugunu
gorebiliriz. Bunlarin iki tanesi 1999 sayisinda yer almaktadir. Digerleri
sirast ile 2016, 2019, 2020 ve 2022 sayilarinda yer almaktadir. 11k iki
calisma Tirkiye’deki basat ESC c¢aligmalari olarak diisiiniilebilir. Kalan
¢alismalarin ¢ogunlugu ise gegtigimiz son bes yil i¢erisinde yayinlanmistir.
Ancak dergide 2022’den bu yana ESC calismast yaymlanmamistir. Bu
akademik bir 6nyarginin dogrudan bir sonucu mudur yoksa bu 6nyargilarin
ESC arastirmacilar1 iizerindeki motivasyon kirici etkisinden midir bu
konuda yorum yapabilmenin ¢ok kolay olmadigini diisiiniiyorum. Bu ancak
¢ok daha kapsamli dokiiman incelemesi ve etnografik gozlemler ile
miimkiin olacaktir kanisindayim. Bu ger¢evede gelecekte, ESC’nin
Tirkiye’deki durumuna yonelik bir meta-¢éziimleme yapilabilir ve durum
daha belirgin sekilde tartisilabilir.
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3. Sonu¢ Gozlemleri

Yazima son vermeden once yazima basladigim sozlerin sahibi
Mungan’in bu sozler ile ilgili sdylediklerini hatirlatmak istiyorum.
Mungan’a gore “gember, ¢emberi ¢izen i¢in komedi, i¢indeki iginse
dramdir ama eger biri kendini ¢ember i¢ine almigsa bu trajedidir.” Baskin
akademik ideolojinin gerektirdikleri ve akademik onyargilar ¢ergevesinde
alisilagelmisin  disinda  kalan arastirmacilar  bir karar vermek
durumundadir. Ozellikle akademik cevrede kabul gormek, kendine yer
bulabilmek ve yayin yapabilmek i¢in calisma alanini ¢ember igine
kaydirmis olan arastirmacilar igin yagadiklari benim anlayisima gore
akademik bir trajedidir. Kendileri ¢emberin ig¢indeyken kafalar1 disarida
olmaya mahkumdur. Bu baglamda, ¢emberin hangi yaklasimsal, kuramsal
ve yontembilimsel duruslar i¢ine alacagini, ¢agdas dilbilim yonelimlerini
ve evrensel paradigma doniisiimlerini goz Oniinde bulundurarak tekrar
degerlendirmenin Tiirkiye Dilbilimi 6zelinde son derece elzem oldugunu
belirterek sdzlerime son veriyorum.
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ABSTRACT

This chapter examines the interpretations of interrogative complement clauses in
Turkish, with a focus on the embedded wh-words. Verbs such as unut- (forget) and
hatirla- (remember) do not constitute an interrogative environment for the embedded
wh-words, and the embedded wh-words are non-interrogative. Interestingly, the two
verbs can yield either an interrogative or an indefinite reading. Meanwhile, san-
(assume) and gsiiphelen- (suspect), behaving like desiderative and jussive verbs, do not
license an embedded wh-word in their complement clauses. In contrast, diisiin- (think),
karar ver- (decide) and anla- (understand) yield ambiguous readings for embedded wh-
words. Moreover, unlike the English counterparts, the embedded wh-words in
complement clauses of sor- (ask) and merak et- (wonder) can obtain different scopes,
but their interpretations remain interrogative in Turkish. The evidence suggests that the
interpretations of wh-words depend on the embedding environments, and this suggests
reevaluating the verb subcategorization frame based on the observation that wh-words
are not consistently interrogative but also indefinite conditionally (Kratzer &
Shimoyama, 2002). The problem relates to the syntax-semantics interface. In
conclusion, there are three different types of verbs based on their attitudes towards the
interpretations of the embedded wh-words.

Keywords: Turkish, Verb subcategorization, Wh-words, Interrogative complement
clauses, Syntax-semantics interface

oz
Bu boliim Tiirkgede igerik soru tiimcelerinin okuma bigimini denetimlemekte ve
degisken olan ne-0beklerine odaklanmaktadir. Tiirk¢ede unuz- ve anla- hig belirsizlik
gostermeyip igerik tiimcelerini soru bi¢imine doniistirmemektedir fakat ikisi de ne-
6beklerine ya soru ya belgisiz okuma kazandirabilir. Ayn1 anda, san- ve siiphelen- dilek
ve emir belirten eylemler gibi hi¢ soru biciminde igerik tiimceleri almamaktadir. Ote
yandan, diisiin-, karar ver- ve anla- igerik timcelerinde bulunan ne-6beklerine belirsiz
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okuma yaratabilir. Ayrica, Ingilizcedeki karsiliklarindan farkli olarak, sor- ve merak et-
de kendi igerik tiimcelerindeki ne-Obeklerine belirsiz ag1 yaratabilir fakat siirekli soru
okumadir. Bu ¢alismaya gore igerik tiimcelerin ne-6beklerinin okumalar1 ana
eylemlerin 6zelliklerine gore degismektedir. Bu bulgu nedeniyle eylemi siniflandirma
dizgesini gozden gegirmek gerek. Ne-Obekleri her zaman soru okuma kazanmamakta
olup belgisiz olarak da davranabilir (Kratzer & Shimoyama, 2002). Dolayisiyla, bu
calisma bu sdzdizim-anlambilim arayiizeyiyle ilgili problem dogrultusunda eylemi
smiflandirma dizgesine karsi yeni bir bakis acisini sunmaktadir. Sonug olarak, igerik
tiimcelerindeki ne-6beklerine yarattiklart okuma bigimlerine gore ti¢ farkli gesit eylem
vardir.

Anahtar Soézciikler: Tiirkce, Eylem altbirimleri, Ne-6bekleri, S6zdizim-anlambilim
arakesiti

1. Introduction

In § 1.1, I will briefly discuss the particular A-movement strategy
of wh-in-situ languages (Aoun & Li, 1992). Afterwards, in § 1.2, I will
introduce the well-attested subcategorization model that unveils the
semantic selectional restrictions of verbs for interrogative complement
clauses (containing wh-words). Please note that I do not discuss the wh-
adjuncts in this paper since Gorgiili (2006: 63-64) claims that the
extractions of wh-adjuncts in embedded clauses lead to ungrammaticality
(cf. Cakir, 2016: 79). In § 1.3, I will adopt the definitions of -mA4, -DIk and
-AcAk made by Predolac (2017) and Ma (2025) for Turkish clausal
complementation strategy.

§ 2 primarily focuses on the interpretations of the wh-words in
Turkish complement clauses, excluding the readings of the interrogative
complement clauses as exclamatory sentences or echo questions. In light
of the syntactic account of clausal embedding facilitated by -m4, -DIk and
-AcAk, 1 inquire about the variable interpretations of wh-words embedded
under different verbs, and I will evaluate the data and reassess the
subcategorization frame regarding the variable wh-words in complement
clauses as far as § 3.

Concerning that -mA clauses yield only the interrogative reading,
whereas -Dik and -AcAk clauses allow either the interrogative or the non-
interrogative reading, the semantic approach is paid much attention to in
this study as a result of the underlying semantic purposes associated with
the wh-words embedded under different verbs. In short, this paper
examines how wh-phrases in complement clauses interact with different
embedding environments and yield different readings, beginning from the
question of why the subcategorization is away from adequacy. For the sake
of concreteness, the concern of this study can be paraphrased as to what
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extent verbs taking tensed complement clauses differ by yielding different
readings for the embedded wh-words.!

Empirically, if we merely consider whether the interrogative
complement clause is grammatical when embedded by a verb without
investigating the interpretation strategies of the embedded words in
connection with the embedding predicates, as shown in (1), we may
temporarily extrapolate that non-factive predicates allow the extraction of
embedded wh-words in the LF (see la), whereas factive predicates yield
ambiguous interpretations (see 1b). However, the assumption is too
problematic because it does not cover all examples (see 1¢). Therefore, this
study heuristically accounts for the various behaviours of wh-words
without directly appealing to the verb subcategorization frame.

(D a. 0 Ali’nin ne-yi kazan-dig-1-n1 san-di1?
He Ali-GEN what-ACC win-DIK-POSS-ACC assume-PERF-3.SG.
‘What is x such that Ali assumed that Ahmet has won?’

b. O Ali’nin ne-yi kazan-dig-1-n1 bil-yor./?
He Ali-GEN what-ACC win-DIK-POSS-ACC know-PERF-3.SG.
‘Ali knows what Ahmet has won.’
‘What is x such that Ali knows that Ahmet has won?’

c. O Ali’nin ne-yi kazan-dig-1-n1 tahmin ed-iyor./?
He Ali-GEN what-ACC win-DIK-POSS-ACC guess-PROG-3.SG.
‘Ali is guessing what Ahmet has won.’

‘What is x such that Ali knows that Ahmet has won?’

1.1 The Qu-movement instead of invisible LF movement in wh-in-situ
languages

From a syntactic perspective, instead of wh-movement, wh-in-situ
languages exhibit the Qu-movement after the co-indexation of embedded
wh-words with the Qu operator that is base-generated in the complement
C° (Aoun & Li, 1992; cf. Arslan, 1999; Gérgiilii, 2006; Cakir, 2016). The
difference between relative clauses and interrogative complement clauses
is that an empty category in the former replaces the overt wh-word.
However, I will consistently view both types as A-bar movement in
Turkish, even though this study will not involve Turkish (free)-relative
clauses.

As a result of the implausibility of the assumption brought up
based on (1), intuitively, the questions arise as to whether the
subcategorization frame should be revisited based on the Qu-movement,
and to what extent if the consideration is non-trivial. To be specific, verbs
such as sor- (ask), merak et- (wonder) may license the Qu-movement or
not, but the interpretations of the embedded wh-words are consistently

! Please note that the discussion will only involve the wh-words in tensed complement clauses because
subjunctive and other tenseless complement clauses do not allow embedded wh-words (Predolac, 2017;
Ma, 2025).
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interrogative. In contrast, the interrogative reading is blocked when the wh-
words are embedded under verbs such as bil- (know), hayal et- (imagine)
and unut- (forget). Verbs such as san- (assume), varsay- (hypothesize)
unconditionally have the Qu operator move to the matrix clause in the LF.
I will proceed with these concerns in the following discussion.

1.2 The verb subcategorization for interrogative complement clauses

Technically, embedding verbs are annotated with +wh according
to the clause types that the embedded clauses can exhibit as a result of their
choices of wh-words. Specifically, if a verb can embed a finite tensed
clause that contains a wh-word, the verb is annotated with +wh, which
indicates that it can take an interrogative clause as a complement, and vice
versa. Wen (2002: 292) provides a list for subcategorization that
descriptively annotates verbs with their licensing criteria for wh-words (see
2) (cf. Huang, 1982a: 371). In (2), assume demands the wh-movement, and
know can select either interrogative or indicative complement clauses,
whereas ask and wonder are compatible only with interrogative
complement clauses. This subcategorization follows the basic
understanding that verbs can choose the type of their complement clauses,
such as indicative, interrogative, or subjunctive, which is understood to be
their semantic selectional restriction.

(2) a. Assume: [.wg CP];
b. Know: [+wn CP]J;
c. Ask: [+wu CP].

Based on the semantic selectional restrictions, the clausal
complementation brings up a new question of why embedded wh-operators
receive the identical scope reading from subjunctive complement clauses
and complement clauses of verbs like assume. For instance, in Turkish,
desiderative verbs like iste (want) and bekle (expect) take subjunctive
complement clauses, and they are incapable of licensing embedded wh-
words for the lack of overt genuine tense information (Ma, 2025). In
complement clauses of san- (assume), wh-elements are interrogative and
undergo wh-movement. Particularly, it is interesting that the verb san-
(assume), which takes propositional complement clauses, does not behave
as non-factive verbs like diisiin- (think) and hayal et- (imagine) that also
take propositional complement clauses but may assign either the
interrogative or the non-interrogative reading to the embedded wh-words
(see 3) (cf. Li, 1992: 125-155). Please also note that, unlike English,
rogative verbs such as ask exhibit the =wh feature in Turkish, which means
that Turkish rogative verbs allow wh-movement.

3) O Ali’nin ne-yi kazan-dig-1-m hayal ediyor./?
He Ali-GEN what-ACC win-DIK-POSS-ACC imagine-PROG-3.SG.
‘He imagines what Ali has won.’
‘What is such x does he imagine that Ali has won?’
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As shown in (3), the embedded wh-complement clauses embedded
under the verb imagine may obtain a non-interrogative reading, behaving
differently from when embedded under the verb san- (assume). In this
connection, it is felicitous to extrapolate that despite the identical
propositional structure, embedded wh-words act differently according to
the embedding predicates. Non-factive predicates are also distinguished
from each other in terms of their behaviours in assigning different readings
to the embedded wh-words. Meanwhile, regardless of their syntactic and
semantic differences, non-factive predicates, such as san- (assume),
resemble subjunctive governors (e.g., suggest) due to the identical
behaviour against the capacity for an embedded wh-word.

To summarize, embedded wh-words are ambiguous in
complement clauses of factive predicates, such as unut- (forget), hatirla-
(remember) and bil- (know), but their readings are unambiguous in rogative
verbs (ask and wonder), albeit with different scopes. Some non-factive
verbs, such as hayal et- (imagine), overlap with factive verbs unut- (forget)
and hatirla- (remember) in licensing either the interrogative or the
indefinite reading to the embedded wh-words. In spite of the contrast of
factive and non-factive features, some non-factive verbs may overlap with
factive verbs in licensing ambiguous readings to the embedded wh-words.
Thus, there must be an additional feature involved in the verb classification
for the semantic treatment of the embedded wh-words. However, in this
study, instead of reassessing the subcategorization model exclusively for
Turkish, I will attempt to attribute the licensing of (non-)interrogative
features to the embedded wh-words to the embedding environments.

1.3 The brief information of -mA -DIk and -AcAk heading Turkish
complement clauses

In this subsection, I will discuss the embedding strategies in
Turkish. This may be additional, but it is necessary for illustrating the
syntactic differences between the clausal complementation scenarios in
Turkish, which at the same time serves as a brief introduction to the
interpretations of the embedded wh-words. Albeit with the nominal
morphology, 1 will regard the -mA, -DIk and -AcAk constructions as
complement clauses that are embedded under mood governors (Farkas,
1992), following Kural (1993), Kornfilt (2003, 2007), Predolac (2017) and
Ma (2025).

In Turkish, -mA, -DIk and -AcAk are followed by the nominal
morphology (e.g., the possessive case and the case marking) but facilitate
the sentential complementation. -DJ/k is for independently tensed
complement clauses (please note that -4cAk is the prospective variant of -
DIk, and the alternation of -DIk with -AcAk is grammatically licit) and -mA4
for subjunctive complement clauses (Predolac, 2017; Ma, 2025).
Regarding the functions of the three suffixes, according to Demirok (2019),
-DIk clauses indicate a propositional complex in the sense that they
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manifest a tensed finite clause, whereas -mA does not represent any
genuine tense information.

As for the behaviours of the embedded wh-words in the two
different embedding environments (overtly tensed -DIk and -AcAk and
untensed -mA), it is possible to adapt the complementary distribution of
mood categories to the syntactic features of -DIk, -AcAk and -mA clauses,
which are depicted as follows: indicatives are [-WH, +T], interrogatives
are [+WH, +T], and subjunctives are [-WH, -T] (Ma, 2025). As shown in
(4), -DIk and -AcAk can manifest the indicative and interrogative moods
(see 4a & 4b), whereby they may yield either interrogative or non-
interrogative readings for embedded wh-words depending on the
embedding environments. By contrast, -m4 subjunctives are not concerned
with an embedded wh-word due to the lack of overt tense morphemes (see
4c).

4) a.0 Ali’nin ne-yi ye-dig-i-ni bil-iyor./?
He Ali-GEN what-ACC eat-DIK-POSS-ACC know-PROG-3.SG.
‘He knows what Ali ate.’
‘What is such x that he knows Ali ate?’

b. O Ali’nin ne-yi yi-yeceg-i-ni unut-tu./?
He Ali-GEN what-ACC eat-PROS-POSS-ACC forget-PERF-3.SG.
‘He forgot what Ali would eat.’
‘What is such x that he forgot Ali would eat?

c. O Ali-nin ne-yi ye-me-si-ni iste-di?
He Ali-GEN what-ACC eat-MA-POSS-ACC want-PERF-3.SG.
‘What does he want Ali to eat?’

In other words, I will not relate the nominal morphology to the
embedded wh-words in question. Suppose that the verb iste (want) will
have a subjunctive complement clause manifested by the -mA construction.
It always yields a wide scope and the interrogative readings for the
embedded wh-operator. Meanwhile, the verb karar ver- (decide) can either
take a subjunctive complement clause or a tensed complement clause
(interrogative or indicative). However, we cannot conclude that the reading
yielded for an embedded wh-operator depends on whether the
nominalization is driven by -mA or -DIk, or -AcAk, and then maintain that
the wide reading is associated with -mA4 but ambiguous with -D/k and -
AcAk. This is too problematic and empirically misleading, given that the
semantic evidence deviates from the preconceived conclusion. The
manifestation of complement clauses by -mA, -DIk and -AcAk in Turkish
is nonetheless trivial, and this study will only focus on the -DI/k and -AcAk
cases for the various interpretations that their embedding predicates assign
to the embedded wh-words.

2. Wh-words are variables
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In this section, I will discuss the interpretations of wh-words in
various contexts and explore the interrelationship between the embedding
predicates and the readings of the embedded wh-words. A large body of
research shows that wh-words have been treated as quantifiers, indefinites
or variables (Chomsky, 1981: 55—60; Wen, 2002: 290; Nishigauchi, 1990;
Cheng, 1997).2

Due to the mediation of negation, modality and mood, wh-words
may be multiply ambiguous and interpreted as the universal quantifier, the
negative quantifier or the existential quantifier (cf. Huang, 1982b: 242;
Lin, 1996: 230). Huang (1982b: 242) notes that the non-interrogative
readings stem from contextual information that provides a less-than-
positive meaning. Furthermore, as Lin (1996) notes, wh-words are
interpreted in line with an indeterminate expression when the truth value
of the proposition is associated with uncertainty or negation.

It is also well-attested that wh-words are not consistently
interrogative in Turkish and their readings vary according to the
quantificational forces stemming from the embedding environments
(Gorgiilii, 2006). For instance, in negative environments, wh-words
typically refer to a quantifier such as none and nobody, whereby the double
negation undergoes an affirmative paraphrasing, and they obtain a reading
as the universal quantifier (see 5a). In conditional clauses, wh-words
denote a referentiality and behave as the existential quantifier (see 5b). By
contrast, by means of the aorist aspect, wh-words may refer to a negative
quantifier (see 5c). Empirically, the non-interrogative readings of the
embedded wh-words are pragmatically by-products of the contexts, and the
non-interrogative reading is dispensable as a result of the run-of-the-mill
function of wh-words to express questions.

(5) a. Ali ne-yi bil-mez.
Ali what-ACC know-NEG.PRES.3.SG.
‘What does Ali not know?
(Intended: Ali knows everything.)

b. Ali kim-i tani-r-sa.
Ali who-ACC know-AOR-COND.3.SG
‘If Ali knows who.’
(Intended: If Ali knows someone.)

c. Ali ne-yi bil-ir.
Ali what-AcC know-AOR-3.SG.

‘What does Ali know?’
(Ali knows nothing.)

(Adapted from Gorgiilii, 2006)

2 In Cheng’s (1997) analysis, wh-words are analogized as polarity-sensitive items, such as negative
polarity items and free choice items (e.g. any).
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On the other hand, interrogative complement clauses differ from
matrix interrogative clauses in that the former denote a set of propositions
(Uegaki, 2015: 34). To be specific, wh-words in complement clauses are
liable to provide a set of potential answers via the retrieval in the context.
Interrogative complement clauses are ultimately analogized to
indicative/propositional ones, and embedded wh-words are not essentially
interrogative (cf. Uegaki, 2020: 15). Put differently, interrogative
complement clauses technically are not distinguished from tensed
indicative clauses in terms of the essential propositional modal (cf. Palmer,
2002: 52-54).

From that position, embedded wh-words in a proposition obtain
different readings as a result of the adaptation of the complement clauses
to the embedding predicates. Suppose that an embedding verb is a rogative
predicate; an interrogative reading is licensed to the embedded wh-word.
If the embedding predicate is altered with one that can block the
interrogative reading of the embedded wh-word and take bil- (know) for
example, its complement clause, in the circumstance that the non-
interrogative reading is expected other than the interrogative one (see 6),
must contain such information that the speaker has acquired the knowledge
or the intuition that Ali has bought something.? This evidence suggests that
some verbs may provide or relate the utterance to contextual information
so that the embedded wh-words yield non-interrogative readings.
Therefore, I will compare the syntactic and semantic approaches to the
embedded wh-words in § 2.1.

(6) Ben Ali’nin  ne-yi al-dig-1-n1 bil-iyor-um.
I Ali-GEN what-ACC buy-DIK-POSS-ACC know-PRO-1.SG.
‘I know what Ali bought.’

Incidentally, verbs that can take complement clauses are generally
known to be cognition verbs (including mental and psych verbs, e.g., think,
believe and remember) and desiderative verbs (e.g., want), etc. Still, some
action verbs can embed finite complement clauses (e.g., show). From a
semantic perspective, embedding a clause in the argument structure relates
to intensional semantics (Farkas, 1992: 72). Factive verbs essentially tend
to convey veridicality-based truth judgment, whereas non-factive verbs do
not. In other words, as a result of the factive feature, different from non-
factive verbs, the embedded clauses of factive verbs are subject to truth
evaluation. However, both non-factive and factive verbs in this discussion
are limited to the ones that take propositional complement clauses, and
particularly, the factivity-based verb classification does not participate in
the interpretations of the embedded wh-words essentially. In § 2.2, T will
depart from the feature modification of verbs but illustrate the
interconnection of the embedding verbs and the embedded wh-words.

3 Raj Singh, personal contact.
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2.1 The mismatch between the syntactic and semantic analyses of wh-
words

The section focuses on the syntactic and semantic approaches to
the embedded wh-words. Within the Minimalist framework, wh-words in
complement clauses may yield either a wide or a narrow scope. The
variations of the wh-features associated with different verbs in one
language constitute a subcategorization model, as shown in (2). This
syntactic approach to the behaviours of variable wh-words accounts for the
binary scope (either wide or narrow) resulting from wh-movement from
the embedded clauses to the matrix clauses. Syntax, being concerned with
the derivation, accommodates the subcategorization model with the wh-
movement criterion. For instance, the wh-operator yields a narrow scope
in (7a & 7b) (please note that I temporarily ignore the ambiguous
interpretations of these embedded wh-words in Turkish).

(7) a. John asked [interrogative What Mary said].
‘John asked what x is such that Mary said.’
(John did not know what Mary said.)

b. John knows [non-interrogative What Mary said].
‘John knows what x is such that Mary said.’

c. *John assumes what Mary said.
“*There is x such that John assumed that Mary said.’

However, the complement clause in (7a) is essentially
interrogative because the reply to the wh-variable is yet unknown (which
can be cancelled by saying Mary said nothing). On the contrary, in (7b),
not only does the wh-operator receive a narrow reading, but also the
embedded wh-operator is non-interrogative (the presupposed information
cannot be cancelled by saying Mary said nothing).* The comparison of (7a)
with (7c) indicates that the rogative predicate ask overlaps with the non-
factive predicate assume in licensing the interrogative reading to the
embedded wh-word regardless of the scope difference. Overall, (7a), (7b)
and (7c) are distinguished from each other according to the extrapolation
that embedded wh-words receive indefinite readings when the embedding
predicates do not require their embedded interrogative clauses to provide a
set of potential answers as genuine questions do. Next, I will illustrate the
analysis of the embedded wh-words that hinge on the Minimalist syntactic
approach, which also shows the challenging aspects of this problem.

From a syntactic perspective, Aoun and Li (1992: 232-233)
maintain that the Qu operator is base-generated in the embedded clauses,
whereby it moves to the matrix clauses if the embedding environment
blocks the Qu operator. Meanwhile, the wh-words are also associated with
two different values, [-wh] and [+wh]. Therefore, a question will be
generated with the combination of [+Qu] and [+wh], [-Qu] and [+wh] yield

“ Please note that the use of the term presuppose does not relate to presuppositional predicates.
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exclamatory sentences, [+Qu] and [-wh] yield yes/no questions, and [-Qu]
and [-wh] yield declarative sentences.

Empirically, the rogative predicates license the Qu feature down
to the C of their complement clauses, by which the embedded wh-word
checks the Qu feature, yielding an interrogative complement clause. On the
contrary, some verbs overlap in licensing either interrogative or non-
interrogative readings to the embedded wh-words, while some block the
non-interrogative reading and the existence of the embedded wh-word. It
is not a welcome approach to connect the non-interrogative readings to
embedded questions despite the presence of wh-words. From this position,
this approach still leaves the question open as to why the embedded wh-
words behave differently depending on the embedding predicates and how
the problem can be addressed uniformly without appealing to a
subcategorization frame that appears redundant.

Within the Minimalist architecture, the mapping of the wh-words
to the interrogative reading can be understood as an agreement, namely,
the complementizer has an interpretable Qu feature (iQ feature) and an
uninterpretable wh-feature (uwh-feature), and the wh-phrase has an
interpretable wh-feature (iwh) and an uninterpretable Qu feature (uQ)
(Citko, 2014: 19-20). In the Minimalist fashion, uninterpretable features
should be removed and evaluated prior to the LF, and interpretable features
are handed over to the LF (Richards, 2007: 566). Overall, the interrelation
of the Qu with wh does not account for the non-interrogative reading of the
wh-words embedded under verbs such as wunut- (forget), hayal et-
(imagine), and bil- (know).

To summarize, the mismatch originates from the inadequacy of the
traditional syntactic approach to the attitudes of the embedding predicates
towards embedded wh-words. This syntactic-semantic mismatch can be
ameliorated by adding the consideration of whether the embedded wh-
words need to denote a set of answers to the verb subcategorization frame.
In § 2.2, T will show the evidence that the embedding predicates play a
significant role in determining the non-interrogative reading for the
embedded wh-words or not.

2.2 Wh-words in different embedding contexts

In this section, I will implement the treatment of wh-words as
variables and develop the argument that the interpretations of wh-words
are affected by the embedding predicates in terms of whether they demand
the embedded wh-words to denote a set of possible answers as genuine
interrogative wh-words do. Benefitting from the exhaustive study of the
variable feature of wh-words, we now reach a consensus that wh-words do
not primarily serve the interrogative mood. The same interrogative
complement clauses are possible to acquire different LFs in terms of the
interpretations of the embedded wh-words as a result of the embedding
predicates.
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Incidentally, the verb subcategorization provided by Huang
(1982a) is borne out by English and Mandarin evidence with respect to the
syntactic approach to wh-movement. However, the mismatch of the
syntactic and semantic approaches to the different interpretations of the
embedded wh-words remains puzzling. Besides, the same verb
subcategorization frame does not apply to Turkish. Technically, the
parametric discrepancies in the subcategorization models for different
languages are nonetheless acceptable to the extent that the irregularity does
not refute the universality. Turkish rogative verbs may be exceptions when
compared to English and Mandarin rogative predicates that preclude the
movement of the embedded wh-words either in the LF or the PF.

On the other hand, the slight parametrization marginally pushes
forward a comparison of the interrogative interpretations with the non-
interrogative interpretation of the embedded wh-words. In English and
Mandarin, the wh-words embedded under rogative predicates are
consistently interrogative but narrow-scoped. In Turkish, the wh-words
embedded under rogative predicates can move to the matrix clauses in the
LF, and they remain interrogative. Comparatively, the wh-words embedded
under verbs such as bil- (know), hayal et- (imagine) and unut- (forget)
receive a narrow scope and the non-interrogative reading when the
movement is blocked in the LF, but they can be assigned a wide scope and
the interrogative reading when they move to the matrix clauses in the LF.
Interestingly, verbs such as san- (assume) and zannet- (suppose) are
limited to assigning a wide scope and the interrogative reading to the
embedded wh-words. Apart from the reality that Turkish rogative
predicates allow wh-movement in the LF, what feature makes different
types of predicates differ by whether they license the non-interrogative
interpretation to the embedded wh-words or not?

In the preceding sections, it has been noted that it is not on the
right track to maintain the distinction based on the factive and non-factive
features of verbs to account for this phenomenon. It is also certain that
verbs are not arbitrarily associated with wh-features when taking tensed
complement clauses that are manifested by -DJ/k and -AcAk constructions
in Turkish. Moreover, they systematically select wh-complement clauses.
Take sdyle- (tell) for instance; the verb tell is a dual mood governor, which
means that it is compatible with both tensed complement clauses (see 8a)
and subjunctive complement clauses (see 8b) (Cornilescu, 2003: 172; Ma,
2025: 96). Thus, as an inference from the underlying information in the
utterances connected to the embedding predicates, there must be a
corresponding feature associated with these verbs that facilitate the
assignment of the non-interrogative reading to the embedded wh-words.

In (8a), soyle- takes a tensed complement clause containing a wh-
word, and the wh-word yields ambiguous interpretations. Based on the
non-interrogative reading of (8a), the speaker’s knowledge that Ali has said
he would work with someone serves as an affective context so that the
embedded wh-word refers to an existential/indefinite expression. In other
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words, the underlying context rules out the interrogative reading of the wh-
word, and the embedded clause is no longer a set of propositions, and the
embedded wh-word is, in the same fashion, no longer a set of possible
answers.

®) a. Ali pro kim ile ¢alig-acag-1-m soyle-di./?
Ali who with work-ACAK-POSS-ACC tell-PERF-3.SG.
‘Ali told (us) whom he would work with.’
‘Whom did Ali tell he would work with?’

b. O Ali’nin kim ile g¢alig-ma-si-n1 soyle-di.
He Ali-GEN who with work-MA-POSS-ACC tell-PERF-3.SG.
‘Whom did he tell that Ali should work with?’

On the other hand, the interrogative interpretation of (8a) overlaps
with the subjunctive counterpart of the complement clause of soyle- (tell).
However, this does not indicate that the tensed complement clause is
paraphrased in a subjunctive scenario. In this connection, we can infer that
the embedded wh-words in both the tensed complement clause and the
subjunctive complement clause yield the interrogative interpretation
because the same embedding predicate does not provide any affective
context for the wh-word to obtain the non-interrogative reading. Please
note that the analysis does not relate the interpretation to the scope of wh-
words.

Incidentally, even this paper does not pay attention to conditional
clauses embedding wh-words, the evidence in (9) nonetheless proves that
the embedded wh-words are interpreted as interrogative or non-
interrogative depending on the embedding environments. Compared to the
ungrammatical interrogative translation of (9), the non-interrogative
reading stems from the conditional marker -(y)s4. The conditional function
triggers the underlying information that, as far as the speaker considers, he
has decided that he would work with someone.’

9) O; proi kim ile calig-tig-1-na karar ver-di-yse./*?
He who with work-DIK-POSS-DAT decide-PERF-COND-3.SG.
‘If he decided whom he would work with.’

The verb karar ver- (decide) is a dual-mood governor as well. It
allows the embedded wh-word in its indicative complement clause and can
license either the non-interrogative or the interrogative reading. The
conditional clause provides the utterance with an affective context that
rules out the interrogative interpretation but allows only the non-
interrogative reading as someone (Huang, 1982b; Lin, 1998: 219-255).
Even though the contextual information may be beyond the speaker’s

3 Suppose that the conditional type is associated with the present tense or the optative mood. The
embedded wh-word still receives the non-interrogative reading since the conditional context (a.k.a.
affective context) implies that he will and he is expected to work with someone as far as the speaker
considers (this note is owing to Oktay Cinar’s feedback).
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knowledge, it must be available for the utterance to be grammatically valid
and meaningfully appropriate. Briefly, the non-interrogative reading is not
arbitrarily assigned because of the involvement of the underlying
contextual information but is dependent on the embedding predicates. In
the next section, I will discuss the verbs that may license the non-
interrogative interpretation to the embedded wh-words.

3. The embedding environments for the different interpretations
of embedded wh-words

In this section, I restrict the environments to the embedding
predicates instead of extending them to cover the contextual information
or moods. Uegaki (2020) utilizes a mechanism of question-to-proposition
reduction, which facilitates the novel treatment of interrogative
complement clauses as a proposition structure and uniformly accounts for
the non-interrogative readings of embedded wh-words. Specifically,
Uegaki (2020) ascribes this phenomenon to the predicates providing the
implication/presupposition that the embedded clause is semantically true,
whereby the references of embedded wh-words have implicit indices.

3.1 Predicates that may not require the embedded interrogative clauses
to denote a set of answers

Take (10) for instance. The interpretation of the embedded
interrogative clause varies in terms of whether it marks a question or
implies an answer. In the former scenario, it can be the case that nobody
ever danced, whereas, under the presupposed information stemming from
Ali’s motivation for thinking, there might be at least one person who
danced. Uegaki (2015) refers to this presupposed reference of wh-
questions as an existential presupposition in interrogative complement
clauses. The existential semantics is available because the embedding
predicates create space for non-veridicality and uncertainty.

(10) Al kim-in  dans et-tig-i-ni diistin-dii?/.
Ali kim-GEN dance-DIK-POSS-ACC think-PERF-3.SG.
‘Ali thought who danced.’
‘Who did Ali think danced?’

The embedded wh-words may refer to only one true informative
answer as a consequence of predicates of veridicality or certainty; for
instance, bil- (know), belli (be certain) (see 11) (Uegaki, 2015). In the
context of (11) for the non-interrogative reading, benefitting from the
predicate belli (certain), the wh-word refers to a very specific entity, and
it originates from the underlying background that Ali has exactly won
something. The presupposed answer to the embedded wh-word is unique
in (11) as a response to the embedding predicate belli.

(11) Ali’nin ne-yi kazan-dig-1 belli.
Ali-GEN what-ACC win-DIK-POSS certain-PRES-3.SG.
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‘It is certain what Ali has won.’

Nevertheless, I do not distinguish in a detailed manner the
existential presupposition from the uniqueness presupposition for
embedded wh-words. The slight difference between the two non-
interrogative readings will not be considered in this study. A general
repercussion of this approach is that if we decompose or define
interrogative clauses as a set of propositions, certain verbs may rule out the
interrogative readings for their embedded interrogative clauses, and other
verbs fail to yield the non-interrogative readings so that the wh-words must
move and obtain the semantic interpretations from higher positions (matrix
tenses, moods, etc.).

3.2 Predicates that assign the interrogative reading to the embedded
wh-words

To begin with, two different types of verbs require the embedded
wh-words to be interrogative. First, rogative predicates such as ask, wonder
and inquire in Turkish can allow wh-movement in the LF to have the
interrogative feature evaluated in the matrix clauses. Therefore, it is
possible to posit that interrogative complement clauses may not incur any
violation when moving the embedded wh-words to the matrix clauses in
the LF in Turkish.

Second, to contrast with the embedding predicates that can license
the non-interrogative reading to the embedded wh-words, technically, the
embedding predicates that allow wh-movement do not reduce the questions
to propositions because their complement clauses must not contain a wh-
word (please remember that interrogative clauses are considered to be a set
of propositions from a semantic perspective) (cf. Uegaki, 2015: 74). These
verbs consistently take declarative complement clauses and preclude the
presence of a wh-word in their complement clauses, e.g., inan (believe) and
san- (assume).

Intuitively, the distinction based on factivity does not account for
this problem, and the cognitive and mental features lexically do not
distinguish verbs like believe and assume from others that can take
interrogative complement clauses. This problem represents an interaction
between syntax and semantics, and the semantic feature of these verbs
remains an open question for further studies in two respects: why cannot
verbs like believe and assume take interrogative complement clauses, and
why do verbs like imagine, know and forget embed non-interrogative wh-
words?

4. Concluding Remarks

In this study, I compared the interpretation strategies of the
embedded wh-operators in different embedding environments. By virtue of
the finding, the applicability of the traditional verb subcategorization is
questioned and is expected to be remedied. Meanwhile, regarding the
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ambiguity of interpretations of the embedded wh-words, I heuristically
attributed the phenomenon to the embedding predicates and discussed the
problem from both syntactic and semantic perspectives.

Incidentally, this study does not intend to remedy the verb
subcategorization for Turkish evidence. However, the traditional verb
subcategorization designed for the syntax of the question-embedding
phenomenon underpredicts the non-interrogative interpretations of the
embedded wh-words compared to the interrogative readings.

The Minimalist approach does not cover the possible indefinite
interpretations of the embedded wh-words. In this connection, this study
tentatively implements a semantic approach to embedded wh-words to
consider their interrogative and non-interrogative interpretations.
Originally, the embedding environments are taken into consideration based
on which readings they assign to the embedded wh-words and whether they
allow wh-movement in the LF in Turkish.

As a result, three types of verbs are identified according to their
licensing criterion for the embedded wh-words. Rogative verbs in Turkish
consistently assign the interrogative reading to the embedded wh-words
and allow the wh-movement in the LF. Verbs such as hayal et- (imagine),
unut- (forget), diistin- (think) and bil- (know) take either the non-
interrogative or the interrogative counterparts of the wh-complement
clauses. By contrast, verbs such as inan- (believe), san- (assume) and
zannet- (suppose) overlap with subjunctive mood governors and preclude
the existence of the embedded wh-words. In this study, I tentatively argue
that the non-interrogative reading of the embedded wh-words results from
the indefeasible underlying premises associated with the embedding verbs
which pragmatically implies that the intended propositions are true.
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ABSTRACT

This chapter examines the application of self-paced reading (SPR) tests using PsychoPy
software in linguistic research, highlighting the method's ability to provide precise
measurements of the cognitive processes involved in language comprehension. It
reviews existing studies utilizing PsychoPy to investigate phenomena such as syntactic
ambiguity resolution and discourse processing. Furthermore, the chapter proposes a
methodological framework for conducting SPR experiments, offering specific
guidelines for task design, stimulus presentation, and data analysis. By evaluating the
advantages and limitations of this approach, this work aims to contribute to the
methodological toolkit of linguists and researchers interested in real-time language
processing.

Keywords: Self-paced reading, PsychoPy, Linguistics

oz

Bu boélimde, PsychoPy yazilimi kullanilarak uygulanan kendi hizinda okuma
testlerinin dilbilimsel arastirmalarda kullanimi ve bu yontemin dil anlama stirecindeki
biligsel siireglerin Olgiilmesine olan katkilari incelenmektedir. Ayrica bu bdliim,
sozdizimsel belirsizliklerin ¢oziimii ve sOylem islemleme gibi ¢esitli olgular
arastirmak i¢in PsychoPy kullanan mevcut caligmalar ortaya koymaktadir. Ek olarak,
test tasarimi, uyaran sunumu ve veri analizi konularinda rehberlik sunarak, PsychoPy
ile kendi hizinda okuma deneyleri yiiriitmek i¢in yontemsel bir ¢er¢eve onerilmektedir.
PscyhoPy yaziliminin faydalarini ve siirhiliklarini sunan bu ¢alisma, dil islemleme ile
ilgilenen dilbilimcilerin ve arastirmacilarin yontembilimsel ara¢ setine katkida
bulunmay1 amaglamaktadir.

Anahtar Sozciikler: Kendi hizinda okuma, PsychoPy, Dilbilim
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1. Introduction

Language is a system reflecting various interconnected cognitive
processes in the human mind. Due to the close connection and relationship
between language production and comprehension in the cognitive system,
“selection and inhibition of verbal or non-verbal input stimuli are
comparable to the executive mechanisms involved in the activation of
semantic and/or lexical representations” (Turgeon & Macoir, 2008: 10).
Although some early as well as some modern psycholinguistic studies
focus on language deficiencies, modern methods have been proposed to
analyze these mechanisms. As Ullman (2013) summarized, these methods
include, but are not limited to, a wide variety of data collection tools, from
medical imaging equipment to written tests, questionnaires, and judgment
calls. All these methods actually focus on reaction, which is the voluntary
or involuntary response to an external stimulus requiring complex
processes. The duration spent reacting to any stimulus can be used to
measure complex cognitive processes. As Balakrishnan et al. (2014) stated,
reaction time is the difference in time between the presentation of a
stimulus and the inception of the response to that stimulus. In other words,
it is the duration from stimulus onset to voluntary response.

Francis Galton is considered the first to study simple reaction time,
as he investigated teenagers’ reaction times to light and sound stimuli in
the 19" century (Woods et al., 2015). Since Galton, psycholinguistic
studies have developed various methodologies utilizing reaction time,
including simple reaction time, recognition, choice, and serial reaction
time studies to study language processing (Baayen & Milin, 2010; Woods
et al., 2015). Early experimental psychology utilized reaction time (RT)
measurements to infer cognitive processes, as it was widely accepted that
longer RTs indicated more complex or demanding processing, or vice
versa. This established a crucial methodological framework for measuring
temporal aspects of cognition. While basic RT tasks often involved simple
stimuli and responses, reading studies required more sophisticated methods
to track the processing of continuous text. As Jegerski (2013) stated, along
with the advances in computers in the 1970s, researchers applied the
principles of RT studies to language processing, and the self-paced reading
(SPR) technique emerged to measure the time course of language
processing. Also, in line with the development of psychometrics in the
realm of psycholinguistic research, efficient and flexible tools have
become important. In this sense, PsychoPy has stood out as a powerful and
open-source software suite designed to construct and execute a wide array
of psychological experiments, including those crucial to understanding
language processing. Its versatility has cemented its place in the academic
toolkit as it offers a platform for creating and running self-paced reading
experiments. In essence, PsychoPy provides a comprehensive toolkit for
psycholinguists, enabling the precise presentation of linguistic stimuli and
the accurate recording of reaction and reading times, empowering
researchers to delve deeper into the intricacies of language processing.

290



Engin Evrim ONEM - Self-paced reading tests with PsychoPy: A versatile tool for linguistic data collection

This chapter aims to explore the application, advantages, and
disadvantages of SPR with PsychoPy, review existing studies, and provide
a methodological framework for future research. However, this chapter
should not be confused with a guide to designing and running self-paced
reading (SPR) experiments on PsychoPy. However, if needed, researchers
can find detailed tutorials and documents on creating and running self-
paced reading tests with PsychoPy on the dedicated website,
https://www.psychopy.org/.

2. Self-Paced Reading: Principles and Methodology
2.1 The underlying principles of self-paced reading

The self-paced reading (SPR) technique is an effective way to
deconstruct the intricate, moment-by-moment processes of language
comprehension through the presentation of texts or segments in a serial
manner. SPR is not just a question of what one knows but how one knows
it at the moment. As Marsden et al. (2018) discuss, SPR is an online,
computer-based experimental method that presents sentences divided into
single words or meaningful phrases. Participants, being active controllers
of the reading pace, move through the text by pressing a designated key.
Notably, the system automatically records the time intervals between every
key press and provides a precise measure of the cognitive effort exerted at
each section.

The foundational philosophy of SPR, which involves deducing
cognitive processing from reading time patterns, is straightforward yet
deeply perceptive. As Jegerski (2013) puts it, "the eyes can be a window
on cognition" (4), which highlights that individuals' reading activity, and
more particularly the amount of time spent processing each word or
sentence, has a direct correlation to the cognitive load imposed on their
cognition. As participants control the presentation rate of text, SPR
paradigms heavily rely on reading time data as a direct index of the
cognitive processing load (Marinis, 2010). This data reveals a participant's
sensitivity to and awareness of the linguistic phenomenon being
researched, as well as their working memory capacity, which is responsible
for holding and manipulating information during reading (Marsden et al.,
2018). In fact, SPR's strongest point is its ability to detect processing issues
through fluctuations in reading time. Measuring reading times for each
segment marks trends in relation to language processing. Decreased
reading times typically suggest processing ease, which means the linguistic
input is aligned with the reader's expectations or requires minimal
cognitive effort. Conversely, longer reading times reflect processing
difficulty, indicating that the reader is experiencing difficulty with
unexpected or complex linguistic information. It is this sensitivity that
renders SPR particularly handy for investigating the impact of ambiguities,
anomalies, or complicated linguistic dependencies on language processing.
For example, a sudden increase in reading time on a specific word may
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indicate that the word creates an unexpected syntactic structure or semantic
deviation that requires more cognitive resources to process. By closely
observing reading time patterns, researchers can gain a fine-grained
understanding of the cognitive operations involved in syntactically parsing
and interpreting language, which enables them to draw firm conclusions
about the nature of online language comprehension.

2.2 Paradigms for self-paced reading

As the designation suggests, the focus of the study is to ascertain
the time required to read the linguistic data displayed on the monitor. A
number of paradigms of self-paced reading are available, on which
researchers can rely to present and analyze linguistic stimuli. These are
most often cumulative and non-cumulative. As Luke & Christianson
(2013) describe, under the cumulative paradigm, parts of the linguistic
stimuli (clause, phrase, or sentence) are displayed as the participant types
any key, and each part is shown until the entire stimulus is displayed on
the screen. Conversely, under the non-cumulative model, a new segment
appears on the screen when the button is pressed, and the prior segment is
hidden. Another distinction in how linguistic stimuli are provided is based
on the segment's position on the screen (Jegerski, 2013). The segment(s)
can be positioned at the middle of the screen (centered) or presented in a
sequence format, from left to right (linear). According to Marinis (2010),
when segments are centrally presented, participants are unable to estimate
the length of the sentence, which provides a clearer view of the processing.
Furthermore, according to Jegerski (2013), since linear presentation is
similar to reading real sentences, it may be better to present stimuli in this
manner. These advantages have led to the development of the moving
window method, which presents segments in a linear and noncumulative
manner, similar to conventional reading. Such differences in presentation
and procedural considerations also underlie the flexibility inherent in self-
paced reading paradigms, which enable the investigation of the temporal
dynamics of language processing.

With this range of methodological choices, researchers can tailor
self-paced reading paradigms by combining presentation methods and
other measures to address specific research questions on language
processing. For example, in their research, Luke & Christianson (2013)
created a paradigm that combined self-paced reading with masked priming
to enable the investigation of sentence context effects on early word
recognition. They explained in the conclusion of their paper that their
paradigm accurately mimicked results from masked-priming and self-
paced reading literature. Gong et al. (2023) introduced a new paradigm, a
forward-and-backward mode, by combining the self-paced reading
technique, which typically requires reading forward, with the eye-tracking
technique, which enables participants to move forward and backward as
needed, resulting in successful outcomes in psycholinguistics. Ultimately,
it can be affirmed that SPR paradigms are easily adaptable to the needs of
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researchers, and this is the primary reason why the self-paced reading
technique has been adopted in the majority of studies, as Jegerski (2013)
notes.

2.3 Advantages and disadvantages of SPR

Since it is one of the online (or real-time) data gathering
techniques, there are some distinct advantages of self-paced reading
compared to traditional offline psycholinguistic data collection techniques,
such as questionnaires or sentence completion tasks. Firstly, online tests
are implicit. For instance, live collection tools are resistant to the
metalinguistic abilities of participants because such tools record the
unconscious and habitual responses of the participants to what they are
engaged in (Marinis, 2010; Jegerski, 2013). However, participants would
demonstrate controlled and conscious decisions by performing a slow
deliberation over an offline or non-real-time activity at hand, utilizing their
explicit knowledge of language and metalinguistic ability (Marinis, 2010;
Jegerski, 2013). In fact, implicit grammar rules are limited in SPR
(Jegerski, 2013), suggesting that SPR is a more accurate reflection of
language processing. Secondly, SPR offers a finer measurement of
processing. Marinis (2010) claims that because the reading time of each
word, phrase, or clause can be independently measured, SPR easily
furnishes information on processing difficulty or ease in individual
segments. Greater reading time, as mentioned above, points to processing
difficulty, and vice versa. Thirdly, SPR is very simple to administer and
inexpensive. In particular, no elaborate participant training or ongoing
researcher supervision is required, as it is pretty simple in most cases for
the participants: read in chunks and press buttons to proceed. There is also
no need for experimental equipment, as only a computer is needed. If other
psycholinguistic measures are considered, such advantages are apparent.

Conversely, the self-paced reading technique has some drawbacks,
particularly when compared to traditional reading. Firstly, the potential for
exhibiting pseudo-reading patterns and their effect on reading times is an
issue of ecological validity (Jegerski, 2013). As mentioned above, although
items are presented linearly, as in regular reading, they are actually offered
in a segmented form, which is far from the normal reading experience.
Therefore, this can result in unintended processing load and can interfere
with the data of reading time. Habit formation is another potential
drawback. Participants in an SPR experiment must repeatedly press a
button, and this physical response can lead to automatic reactions over
time, which is unnatural in the context of regular reading. Jegerski (2013)
also emphasizes the importance of participant fluency in reading for SPR
paradigms. Unless readers are native or native-like speakers in the
language being tested, reading times may be misleading as to the amount
of time spent on reading.

Yet, all these drawbacks are remediable. For example, Jegerski
(2013) reported that barely any of the subjects in one of her experiments
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had trouble reading in chunks, and button pressing was already a habit for
most young subjects. Additionally, breaking after some time and/or
limiting the time for SPR experiments can solve fatigue and habit
formation problems. Finally, although reading fluency is required for SPR
experiments, differences in the native language and second/foreign
language processing have been studied (for an extensive review of studies,
see Marsden et al., 2018). In other words, non-fluency does exist in
linguistic research carried out through the self-paced reading method. In
conclusion, although SPR has its limitations, it remains a valuable and
widely applied methodology in psycholinguistic research, as it offers high
temporal resolution and provides fine-grained information about the
cognitive processes underlying language comprehension.

3. PsychoPy: A Powerful Tool for SPR Implementation

PsychoPy is open-source software that allows researchers to
simplify and extend it, as it is programmed in Python, a free programming
language, and freely distributed software. The free computer language
simplifies personalizing the software to integrate with other software and
websites, supporting online data collection. The software originated as a
psychophysics tool but has since expanded significantly to support
complex language-based paradigms. Early releases, as seen by Peirce
(2007), laid the groundwork for what it is now, providing scientists with a
flexible platform that enables fine control of experimental stimuli and data
acquisition. At the same time, the software offers an open space for
collaboration, where scientists continuously contribute to its development,
maintaining it at the forefront of experimental psychology software. That
is, PsychoPy is an ever-changing software that continues to expand,
providing researchers more time to ponder their experimental design rather
than spending time struggling with complex programming.

Some intrinsic features of PsychoPy make it suitable for self-
reading experiments. Firstly, PsychoPy offers precise timing records and
flexible control of display. The time taken between the appearance of each
linguistic stimulus on the screen and the target key being pressed is
recorded in milliseconds. PsychoPy's accuracy in measuring reaction times
is also crucial for language experiments, such as lexical decision,
ambiguity resolution, or sentence judgment tasks. The software captures
participant responses, whether button presses or vocal, along with the
duration from stimulus onset to response. Additionally, the segment
provided can be easily manipulated in PsychoPy. In the context of self-
paced reading (SPR) experiments, PsychoPy is especially well-suited to
present sentence fragments with precision. It can be configured to present
text word by word or phrase by phrase, allowing participants to read at
their own pace. This allows for reading times for each fragment to be
investigated in minute detail, providing invaluable information on
cognitive processes in language understanding.
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Second, PsychoPy's use extends beyond its accurate control and
timing, which are critical because it is a powerful tool for presenting
stimuli in psycholinguistic research. According to Peirce (2007), PsychoPy
enables the creation and manipulation of various types of stimuli, including
text, images, and sound files. This is particularly crucial in language
research, where researchers often need to present rich textual stimuli,
manipulate linguistic factors, and control stimulus presentation timing to
the millisecond. Peirce (2009) describes the software's capacity to generate
diverse stimuli, a critical feature that allows researchers to create dynamic
and interactive testing environments.

Another critical feature of PsychoPy is its convenience. The
relaxed or adaptable nature of PsychoPy makes it easier for researchers to
design experiments. For example, while experienced computer users or
"people who know about programming" would be most advantaged by
PsychoPy, there is another mode called the Builder view (Peirce et al.,
2019), where a researcher can choose the type of stimulus, the input type
for the response that is expected and alter preferences such as the time for
any response or what kind of data to save or not save just like they would
on Windows® or Mac® OS. Therefore, the simplicity of using PsychoPy
to design complex experiments is apparent (Peirce et al., 2019). In fact,
this feature is also discussed in detail in Peirce et al. (2022), which provides
a step-by-step tutorial on designing experiments with the PsychoPy system.

Another fundamental feature of PsychoPy is the ability to export
and log data. Since both the presentation of the stimulus and the recording
of reaction time are critical in self-paced reading, PsychoPy takes accurate
logs of data and renders them exportable across a range of formats (e.g.,
PDF, XLSX, CSV, etc.) so that researchers can analyze them freely with
their preferred programs. As Peirce et al. (2019) continue to note, the
power of PsychoPy lies in its ability to bridge the gap between high-level
experimental design and implementable code that can be tailored to meet
the specific needs of the researchers.

Finally, note should be taken of the observation that PsychoPy is
not a single software to be used in psycholinguistic research. There are a
relatively large number of computer programs available for use in
psycholinguistic research, including E-Prime®, NBS Presentation®,
Psychophysics Toolbox, OpenSesame, Expyriment, Gorilla, jsPsych,
Lab.js, and Testable. However, when comparing the precision of visual and
auditory stimulus timing and response times provided by various software,
Bridges et al. (2020) asserted that PsychoPy performed much more reliably
in both laboratory and online studies than other toolkits. However, they
also highlighted researchers' adoption of specific timing validation
procedures for their experimental design. In addition, Gallant & Libben
(2019) provided the primary benefits of PsychoPy, including greater
research efficacy, higher ecological validity, and the ability to recruit more
representative and historically underrepresented participant samples. They
considered the central aspect of millisecond timing in this regard and
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offered helpful technical details and recommendations. Therefore,
although numerous software packages are available for psycholinguistic
experiments, the core functionality and timing accuracy demonstrated by
PsychoPy make it a highly trustworthy option, albeit one that still needs to
be tested on an individual basis for specific experimental paradigms.

4. Applications of SPR with PsychoPy in Linguistic Research

Many studies employ SPR with PsychoPy to investigate various
phenomena in linguistics. Some studies examined syntactic ambiguity
resolution and semantic interpretation. For example, Hassim & Kukona
(2024) examined the effect of extended cognitive control on processing
syntactically ambiguous "garden path" sentences using two experiments on
PsychoPy and concluded that a high proportion of incongruent Stroop trials
enhanced extended cognitive control, which in turn had a causal influence
on improving sentence comprehension, whether the sentence was written
or heard. In a further study, Kyriacou et al. (2023) emphasized the
resolution of passivization ambiguity in passivized idioms using an eye-
tracking task. In addition to the eye-tracing task, they also conducted a
lexical decision task using PsychoPy with keywords and the same number
of pseudowords, all of which were the same length as the keywords, to
ensure that any differences found in control keyword processing were
attributed to their contextual inconsistency rather than to other lexical
features. In the end, they discovered that keywords were responded to
significantly faster than pseudowords, and response times for the keywords
did not have a substantial impact on the condition (whether they were in a
figurative, literal, or control situation). Jansen et al. (2017) used PsychoPy
and a self-paced reading test to study semantic priming on homonymous
nouns and found that reaction time and error rate were identical and
unaffected by semantic association, whether absent or present, in both
ambiguous and unambiguous conditions. They argued that the non-
selective access hypothesis was prejudiced in favor of both senses of the
processed word being activated.

Some other studies utilized PsychoPy and SPR to examine
semantic integration and anomaly detection. For instance, Berger et al.
(2022) used PsychoPy to investigate how merely seeing a task cue,
compared to performing the cued task, affects unconscious semantic
priming based on task-set dominance. The findings revealed that the mere
presence of a cue resulted in inhibition of the reversed priming task sets
compared to performance on the cued task, indicating that the particular
timing of activation and inhibition of the task set following cue
presentation could be controlled by certain experimental conditions. In a
further study, Mifka-Profozic et al. (2020) examined the influence of
syntactic violation and semantic ambiguity on the processing of the modal
auxiliaries "can" and "may" in agent-oriented, epistemic, and speaker-
oriented contexts. Reading penalties following incongruent modal use were
observed in agent-oriented and epistemic contexts, but speaker-oriented
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modality processing remained uninfluenced by the inconsistency of
formality. PsychoPy is also used in discourse processing research. For
example, Wetzel et al. (2022) investigated the processing of native
speakers of French causal and concessive sentences with appropriate or
inadequate discourse connectives, as well as how connective frequency and
polyfunctionality affected processing, based on three experiments. The
results showed that processing was affected by incoherent elements
irrespective of the connective and that reading fluency decreased with less
frequent connectives, especially polyfunctional ones. Studies have shown
that frequent connectives are convenient for reading; however, processing
discourse is a robust process that allows readers to extract meaning despite
infrequent connectives. Crible et al. (2021) studied whether native French
speakers and French learners processed contrastive relations indicated by
syntactic parallelism with and without discourse connectives in the same
way in three experiments using PsychoPy. They examined the impact of
parallelism with or without a connective, as well as with often versus rarely
and unclear versus clear connectives. The findings stressed that while
parallelism was essential to both groups, it was a more potent cue for non-
native speakers and was influenced by task difficulty in native speakers.
It can be said that studies identify PsychoPy's capacity to facilitate
rich explorations of language processing online, providing valuable
insights into the cognitive processes underlying various linguistic
phenomena in both native and non-native speakers, across different
experimental settings, and even in second language studies. As stated by
Hamrick (2022), since second language studies require extremely
sensitive, reliable chronometric measures, PsychoPy and SPR are also
relevant to second-language studies. Among many studies, Berghoff
(2020) explored the processing of object-subject ambiguities by early
second-language acquirers in a self-paced reading test administered on
PsychoPy. The study reported that early childhood second-language
acquirers in the L2 group relied more heavily on online reanalysis to
process object-subject ambiguities. Banerjee et al. (2025) used PsychoPy
and SPR to examine the effect of word priming on the response time of
Bengali-speaking bilingual dyslexic children in identifying the target word
in another study, reporting a positive impact of word priming on
processing. Patterson & Nicklin (2023) analyzed the reliability and quality
of online reaction time data in L2 studies by comparing the self-paced
reading responses of crowdsourced workers with those of online students,
using an in-person measure as a baseline. The outcome was that strong L1
effects were reproduced across both online populations; however, the data
quality of online students was lower compared to that of crowdsourced
participants. In conclusion, the various applications outlined above, along
with many more, demonstrate PsychoPy's central role as a versatile and
reliable tool for collecting self-paced reading data across a broad spectrum
of linguistic research, ranging from sentence comprehension and lexical
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ambiguity resolution to semantic processing, discourse analysis, and even
second language acquisition.

5. Methodological Framework for SPR Experiments with
PsychoPy

This section outlines the crucial steps in designing an SPR
experiment with PsychoPy, including selecting an appropriate paradigm,
presenting the stimuli, and discussing data analysis, interpretation, and
potential methodological challenges.

First and foremost, selecting an appropriate SPR paradigm is
crucial for eliciting the target cognitive processes and obtaining
interpretable reaction times. The variations, as noted earlier, involve the
moving window or cumulative paradigm. A researcher needs to select an
appropriate paradigm for the linguistic structures with which they are
working. For example, Ferreira & Clifton (1986) note that the moving
window paradigm allows for high temporal resolution in experiments
testing the fine-grained temporal properties of processing, such as the
short-term influence of syntactic or semantic variation. Another critical
feature of SPR design is controlling the amount and complexity of the text
segments. Because reading time within every segment is being measured,
sentences must be of equal length and makeup to avoid introducing
inequalities in terms of complexity and length (Marinis, 2010). Target
sentences and control sentences must be constructed in a way that they are
syntactically similar, with similar word or character lengths per segment,
so that variation in processing load due to variation in grammaticality is
reduced. For example, longer sections of course take longer to read, and
greater lexical frequency or syntactic complexity also influence reading
times, independent of experimental manipulation (Rayner, 1998).
Therefore, target and control items must also be equated on word frequency
measures and psycholinguistic properties such as the number of syllables.
Third, filler item development is also necessary for any SPR experiment
with PsychoPy, as it prevents participants from becoming overly sensitive
to the experimental manipulation, reduces the predictability of the target
stimuli, and allows for an equal task demand throughout the experiment.
According to Goodall (2021), fillers and the experimental items are also
required to be counterbalanced on a ratio of 1:1. The filler items, being
efficacious, need to be cleverly designed and semantically equatable, need
to have an array of semantic content and syntactic structures to avoid
allowing participants to develop target-specific processing procedures and
need to be of identical length and difficulty as the target items.

Second, planning is required with care about stimulus presentation
in SPR using PsychoPy. As noted above, the fundamental method of SPR
is to present text section by section, typically after a participant presses a
key. Researchers should ensure that the presentation remains uniform
across trials and participants, which involves maintaining a consistent
location for the text on the screen and providing distinct instructions for
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participants to follow when executing the task (Jegerski, 2013). Another
aspect to mention is the display of comprehension question(s) suited to
linguistic stimuli. As Marinis (2010) argues, comprehension questions
should be placed at the end of a segment or sentence so that participants do
not form habitual or automatic answers by maintaining attention and
readiness. Simultaneously, trials on the SPR should also be of only 15-20
minutes, such that fatigue cannot accumulate in the participants, with at
least a week maintained between trials to prevent long-term memory
recalls (Marinis, 2010; Jegerski, 2013). Another element that requires
consideration is adjusting the text display. According to research, font
characteristics such as font size, typeface, and spacing can have a
significant impact on reading speed and comprehension. In an experiment,
Banerjee et al. (2011) investigated the effect of font size and style on
reading performance on computer screens and recommended using font
sizes of 14-point for on-screen reading. They suggested Courier New for
optimal speed and Verdana for visual quality and reduced mental load.
Therefore, for SPR tasks, sans-serif fonts such as Arial, Verdana, Courier
New, or Calibri, with a suitable font size (e.g., 12-14 points), are typically
recommended for optimal readability on computer screens. A further
consideration here is minimizing visual distraction for the SPR task. This
includes having a plain background color (e.g., white or gray), excluding
unnecessary items on the screen, and ensuring the test environment is free
from external distractions (Jegerski, 2013). Finally, researchers should
ensure adequate timing and synchronization by running a pilot test and
factoring in the monitor's frame rate.

Data analysis and interpretation in SPR with PsychoPy involves
several crucial steps: initial data cleaning, preprocessing, applying
appropriate statistical methods, and interpreting reading time patterns in
the context of linguistic hypotheses. Raw data exported from PsychoPy
often require preprocessing and cleaning before they are ready for
statistical analysis. This pre-processing involves the identification and
exclusion of trials with technical errors (e.g., anticipatory key presses) or
participant errors (e.g., incorrect answers to comprehension questions), as
defined by researchers before data collection (Ferreira & Clifton, 1986).
Outliers in the data, which could result from fatigue, transient lapses, or
technical errors, must be excluded. Standard methods include visual
inspection of the data, application of standard deviation-based cut-offs
(e.g., truncating data points more than 2.5 or 3 standard deviations from a
subject's mean under a condition), or using more robust methods, such as
the median absolute deviation (Baayen & Milin, 2010). The final step in
preprocessing data is the optional aggregation process, which depends on
the question being asked. For instance, reading times to specific regions of
interest within clauses or sentences might be summed up (e.g., adding
reading times across several words within a significant area) to provide a
more accurate overall estimate of processing effort for the area. SPR
experiment reading time data tends to be investigated using statistical
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methods that can account for the repeated measures nature of the data
(multiple data points per participant and item). Linear mixed-effects
models (LMMs), as Baayen et al. (2008) and Jegerski (2013) explain, have
become increasingly popular and are well-suited to this type of data. LMMs
enable the estimation of the effect of experimental manipulations (fixed
effects) while accounting for variation between items and participants
(random effects). Jaeger (2008) explains that fixed effects are experimental
manipulations under investigation (e.g., syntactic ambiguity, semantic
anomaly, or presence/absence of a discourse connective) and LMMs
estimate the average effect of such manipulations on reading times.
Random effects, in contrast, reflect non-independence at both the
participant and item levels through random participant and item intercepts
and slopes, allowing the model to adjust for individual differences in
baseline reading speed and for sensitivity to differential amounts of
experimental treatment across items (Jaeger, 2008). Parallel with
aggregation, Jegerski (2013) states that if LMMs are utilized, computing
aggregate means and conducting individual item analyses will no longer be
required, and data trimming may be reduced or eliminated. On the other
hand, when standard ANOVAs and t-tests are employed, the data need to
be reduced and trimmed into aggregate means to account for subject and
item variance, as necessitated by the need for item analysis in
psycholinguistics.

Knowing the pattern of reading times is crucial for concluding
cognitive processes and the linguistic phenomenon under study. First, the
variation in reading times for particular segments can be attributed to the
ease or difficulty of processing. As mentioned previously, longer reading
times or a slowing down of reading speed for a specific segment indicate
increased difficulty in processing, and vice versa. Additionally, processing
difficulty at a point within the sentence may not be immediately apparent.
Still, it can instead be detected in the reading times of subsequent words or
phrases, known as spillover. This could indicate that the cognitive
processes elicited by a manipulation continue to influence processing in
following areas (Rayner, 1998). Furthermore, the effect of a linguistic
manipulation could be confounded with other factors, such as between-
participant differences in working memory capacity (Just & Carpenter,
1992) or usage frequency of a particular linguistic construction (Chater &
Manning, 2006), and can be controlled using LMMs. Significantly, failing
to find noticeable differences in reading times across conditions can be too
revealing, as these findings could be informative, suggesting that the
manipulated linguistic factor has no significant impact on online
processing, as measured by reading times.

6. Addressing Potential Methodological Challenges

There are several key considerations to take into account when
designing stable self-paced reading (SPR) experiments in PsychoPy,
including addressing individual variation, controlling for practice effects
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and fatigue, and ensuring adherence to ethical practices in participant
handling. First, SPR data are marked by extreme individual variation in
reading speed, which is highly expected. Nevertheless, as mentioned
above, linear mixed-effects models can also be utilized to handle this
variability by incorporating random effects for participants (Baayen et al.,
2008), allowing researchers to model experimental condition
manipulations while holding individual differences in baseline reading
times constant. Another potential SPR difficulty is the impact of practice
effects and fatigue. Following Jegerski's (2013) suggestion, practice trials
should be included at the start of the experiment to allow participants to
adapt to the task, and these steps from practice trials are typically excluded
from analysis. In addition, as time elapses from the experiment's
commencement, participants may start to tire or lose concentration,
resulting in progressively slower and less consistent reading times. To
minimize such effects, short breaks between blocks of trials (Marinis,
2010), maintaining the experiment duration between 15 and 20 minutes
(Marinis, 2010; Jegerski, 2013), and using a sufficient number of filler
items (Goodall, 2021) can be employed. Finally, as ethical considerations
are essential in any study involving human subjects, researchers must take
note of key ethical requirements, including participants' informed consent,
confidentiality, anonymity, and clearance from an ethics committee.

7. Conclusion

The self-paced reading (SPR) technique is an advantageous
method for examining the time course of language processing, providing
information about cognitive processes that are not easily achieved with
other methods. PsychoPy, with its precise timing, flexible stimulus
presentation, and easy-to-use interface, provides a solid foundation for
conducting SPR experiments. This chapter has discussed the SPR method,
as implemented in the PsychoPy program, with an emphasis on its utility
as a functional tool for linguistic studies. This chapter outlines the basic
principles of SPR, explaining its various paradigms and emphasizing the
importance of factors such as stimulus control, data analysis, and the
investigation of potential artifacts. A survey of experiments conducted
with SPR in PsychoPy to demonstrate the wide range of the technique's
potential contributions to different areas of linguistic research, such as
syntactic ambiguity resolution, semantic interpretation, discourse
processing, and second language acquisition. Finally, the chapter's
methodological framework offers researchers a blueprint for designing
successful SPR experiments in PsychoPy. By paying close attention to
paradigm choice, stimulus design, data analysis techniques, and control of
potential confounds, researchers can leverage the strengths of SPR and
PsychoPy to inform the complexities of language processing. In short,
SPR, as facilitated by PsychoPy, is a valuable and growing tool for
linguists seeking to unravel the mystery of how people process language in
real-time.
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oz
Yenisey Nehri havzasia ait Tiirk runik yazitlari, Eski Tiirk epigrafisinin en kapsamli
ve ayrmtil bigimde incelenmis derlemlerinden birini olusturmaktadir. Ug yiizyil askmn
bir arastirma gegmisine ve son derece kapsamli bir bibliyografyaya ragmen, termi-
noloji, indeksleme ve kaynak belgelemesine iliskin temel sorunlar alandaki ilerlemeyi
simirlamistir. Yenisey yazitlari indeksi; tutarsiz kodlama ilkeleri, paralel adlandirmalar,
metin igermeyen anitlarin kapsama alinmasi ve Giiney Yenisey’e ait ilgisiz yazitlardan
bahsedilmesi gibi nedenlerle zaman iginde diizenleyici islevini biiylik Olglide
yitirmistir. Buna ek olarak, mevcut belgelerin 6nemli bir bolimii 6znel ya da
dogrulanmas1 giic materyallere dayanmaktadir; yayimlanmis fotograflar ise cogu
zaman rétuslanmis ya da giivenilir okumalara olanak tanimayacak 6l¢iide teknik agidan
yetersizdir. Bu kitap boliimii, runik epigrafik verilerin sistematik bigimde diizenlenmesi
ve anitlarin modern dijital teknikler kullanilarak yeniden belgelenmesi amaciyla
baslatilan genis 6l¢ekli bir projenin amaglarini, yontemini ve bulgularini sunmaktadir.
Calismada dzellikle fotogrametrik ii¢ boyutlu belgeleme yontemine odaklanilmakta; bu
yontemle, kotii korunmus yazitlarin algoritmik olarak iyilestirilmesine olanak taniyan
yiiksek ¢oziiniirliiklii cokgen modeller iiretilmektedir. B6liimde, 2024 yilinda Hakasya

! Bu kitap béliimii, Rusya Bilim Vakfi’nin 24-28-01042 numaral “Eski Tiirk runik yazitlarindan dijital
bir derlemin olusturulmasina yonelik bilgi sisteminin gelistirilmesi” basghkli aragtirma projesi
kapsaminda hazirlanmistir (Destekleyen Kurum: Rusya Bilimler Akademisi Dilbilim Enstitiisii; URL:
https:/rscf.ru/project/24-28-01042/).




Alexander V. SAVELYEV, Yuriy M. SVOYSKIY & Anastasiya A. CHERNUKHINA - Yenisey Tiirkgesi runik
yazitlarmin belgelenmesi: 2024 y1l epigrafik saha ¢aligmasi

ve Tuva’da gergeklestirilen saha ¢aligmasinin sonuglar1 6zetlenmekte; bu kapsamda,
miizelerde ve yerinde (in situ) olmak iizere Yenisey runik yazitlarinin 76’s1 — bilinen
toplam derlemin yaklasik yaris1i — belgelenmektedir. Calisma bu acidan, li¢ boyutlu
modellerin yazit okumalarmin yeniden degerlendirilmesi ve gelecekteki arastirmalar
i¢in giivenilir ve dogrulanabilir bir kaynak tabaninin olusturulmasi agisindan vazge-
¢ilmez oldugunu ortaya koymaktadir.

Anahtar Sozciikler: Eski Tiirk runik yaztlari, Yenisey yazitlari, Tirk epigrafisi,
Runoloji, Belgeleme, Fotogrametri, Ug boyutlu modelleme

ABSTRACT

Turkic runiform inscriptions of the Yenisei River basin constitute one of the largest and
most intensively studied corpora of Old Turkic epigraphy. Despite more than three
centuries of research and an extensive bibliography, further progress has been impeded
by fundamental problems in nomenclature, indexing, and source documentation. The
Yenisei index has gradually lost its organizing function due to inconsistent principles
of codification, parallel naming, inclusion of non-textual monuments, and the
attribution of unrelated South Yenisei inscriptions. In addition, much of the available
documentation relies on subjective or poorly verifiable materials, while published
photographs are often retouched or technically insufficient for reliable readings. This
paper presents the aims, methodology, and results of a large-scale project launched to
systematize runiform epigraphic data and to re-document monuments using modern
digital techniques. Special emphasis is placed on photogrammetric 3D documentation,
producing high-resolution polygonal models that allow algorithmic enhancement of
poorly preserved inscriptions. The article summarizes the results of the 2024 fieldwork
in Khakassia and Tuva, during which 76 Yenisei runiform inscriptions—approximately
half of the known corpus—were documented in museums and in situ. The study
demonstrates that three-dimensional models are essential for revising readings and
establishing a reliable, verifiable source base for future research.

Keywords: Old Turkic runiform inscriptions, Yenisei inscriptions, Turkic epigraphy,
runology, Documentation; Photogrammetry, 3D modeling

Sibirya’da Yenisey Nehri havzasini (Krasnoyarsk Krayi, Hakasya
ve Tuva bolgelerini kapsayan alan) olusturan bolgedeki Tiirk runik
yazitlari ii¢ yiizyil askin bir siiredir arastirilmaktadir. Bugiin itibariyla bu
genis bolgede, dikilitaglar, mezar taslari, kaya ylizeyleri ve tasinabilir
nesneler iizerine kazinmig 150’den fazla yazit tespit edilmistir. Bilimsel
arastirmalar siiresince, ¢izimler, estampajlar, grafit siirtme kopyalari, mika
kopyalari, analog ve dijital fotograflar dahil olmak {izere zengin bir belge
birikimi olusmustur. Yazitlarin biiyiikk ¢ogunluguna iligkin calismalar
yayimlanmistir. Mevcut degerlendirmelerimize gore, Yenisey Tiirk runik
epigrafisine iligskin ¢aligmalarin sayisi en az bindir.

Biriken zengin malzemeye ragmen, Yenisey Tirk runik yazitlar
iizerine yapilacak ileri arastirmalar1 engelleyen birka¢ ciddi sorun
bulunmaktadir. Bunlarin basinda, yazitlarin iliskin adlandirma sisteminin
tutarsiz olmasi gelmektedir; ayni anit birden fazla adla anilabilmektedir
(6rnegin Ofttuk Das I ile Tuva Monument B; Aldu Bel I ile Ulug Kem Kuli
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Kem; Haya Uju ile Haya Bajr; Kres Haya ile Firkalr). Buna karsilik tek bir
ad da birden ¢ok yazim bigimiyle karsimiza ¢ikabilmektedir (6rnegin Uyuk
Tarlag ve Uyuk Tarlak, Caa Hol ve Cakul’; Yur Saywr, Yir Saywr ve Yir
Sayrr).

Paralel adlandirma sorununu kismen gidermenin bir yolu,
yazitlarin dizinlenmesidir. Yenisey Tiirk runik yazitlari i¢in hazirlanan ilk
dizin, S. Ye. Malov tarafindan olusturulmustur (Malov 1952’de E1-ES51);
buradaki ilk 40 say1, Radloff (1894—1895) tarafindan belirlenen sirayi takip
etmektedir. Bu dizin, Eski Tiirk¢e Sozliigii'nde (DTS) E85’e kadar
genisletilmistir. Ardindan E86—E145 numarali yazitlar Vasilyev (1976;
1983) tarafindan dizinlenmistir. Kormusin’de (1997; 2008) ise kodlama
E154’e kadar devam ettirilmistir. Ancak bu asamaya gelindiginde, Yenisey
dizininin yayimlanmig ¢aligmalar1 diizenleme islevini biiyiik Olgiide
yitirdigi artik agikga goriilmekteydi. Yeni kesfedilmis ancak heniiz
yayimlanmamis yazitlara daha sonra numara verebilmek amaciyla dizin
numaralarinin bos birakilmasi yaygin bir uygulama héline gelmisti;
boylece bu durum, belirli bir dizin numarasmin hangi yazita karsilik
geldiginin kesin bigimde ortaya konmasini imkéansiz hale getirdi.> Ayrica
dizine neyin dahil edilmesi gerektigine iliskin tutarli bir ilke de
bulunmamaktadir — epigrafik malzemeyi tasiyan nesnelerin mi, yoksa
bizzat yazitlarin kendisi mi dizinlenmelidir? Ornegin Tepsey kayasindaki
her bir yazit, E111-117 ve E123-126 araliginda ayr1 dizin numarasi
alirken, Haya Baj1 kayasindaki tiim yazitlar (sayisi en az 16) tek bir numara
altinda, E24 olarak toplanmistir. Dahasi, Yenisey dizinine metin igermeyen
bazi tamga isaretleri de eklenmistir (6rnegin E89 ve E90). Buna ek olarak,
Kizlasov’un (1994) gosterdigi gibi, Yenisey dizin numarasi tasiyan bazi
yazitlarin — 6rnegin E83, E87, E141, E142 ve E39 olarak listelenen Sulek
petroglif alaninin biiyiik boliimii — gergekte Yenisey Tiirk runik yazisina
degil, heniiz ¢6ziimlenmemis ayr1 bir sistem olan Giiney Yenisey runik
yazisina ait oldugu anlagilmigtir.

Bir diger dnemli sorun ise kaynak temelinin durumu ile ilgilidir.
Runik epigrafiyle ilgili, dogrulanmas1 oldukg¢a zor olan belgelerin 6nemli
bir boliimii (saha ¢izimleri vs.) ise 6znel bir yorum niteligi tasimaktadir.
Estampajlar, grafit siirtme kopyalar1 ve mika kopyalar1 gibi daha nesnel
belgeleme yontemleri ise genellikle erisimi zor malzemelerdir ve ¢ogu
zaman kotii durumdadir. Fotograflar — ozellikle basili yayinlarda yer
alanlar — ¢ogu durumda yazitin giivenilir bigimde okunmasina olanak
saglamamaktadir; bu durum ozellikle yazitin kendisinin iyi durumda
olmadig1 orneklerde daha belirgindir. Ayrica Tiirk runik yazitbilimi
(runology) arastirmalarinda, yazit fotograflarinin rétuslanmis héallerinin
yayimlanmasi ve ¢ogu zaman rotus yapildiginin belirtilmemesi gibi

2 Bu konuya iligkin olarak bkz. Ondar 2020. Ayrica, “ayrilmig” dizin numaralar1 E-148 ve E-150 olan
iki anita yonelik bir yorum Onerisi sunan yakin tarihli ¢aligma i¢in bkz. Sabdanov 2022.
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yerlesik bir uygulama da bulunmaktadir; ki bu durum sonraki aras-
tirmacilar1 yaniltmaktadir.?

Biriken sorunlar1 ¢ézmek amaciyla, A. V. Savelyev (Dilbilim
Enstitiisii, Rusya Bilimler Akademisi) ve Yu. M. Svoyskiy (RSSDA
Laboratuvari) liderliginde bir arastirma ekibi, Eski Tiirk (Orhun, Yenisey
ve Talas) runik yazisina ait anitlara ve Avrasya bozkirlarinin diger runik
yazi sistemlerine iligkin bilgileri sistematik héale getirmeyi hedefleyen bir
proje baslatti. Projenin temel amaglari, bibliyografik bir veri tabaninin
olusturulmas1 ve bilinen runik yazitlarin listesinin gozden gegcirilerek
kesinlestirilmesidir. Bununla es zamanli olarak, runik yazitlarin modern
teknik yontemlerle yeniden belgelenmesine yonelik saha g¢aligmalari
yuriitilmektedir. Bu yeniden belgeleme, her bir yazitin yaklasik 0,05 mm
¢oziliniirliige sahip li¢ boyutlu poligonal bir modelinin iiretilmesine imkan
veren fotogrametrik 3D modelleme yoluyla gergeklestirilmektedir. Bu
dijital gosterim daha sonra matematiksel algoritmalarla islenerek yazitin
okunabilirliginin artirilmasi saglanabilmektedir.

2024 yilindaki saha c¢aligmalarinin ana odagi Hakasya ve Tuva
bolgeleri olmustur. Bu caligmalar sirasinda hem miize koleksiyonlarinda
muhafaza edilen yazitlar hem de bulunduklar1 yerde (in situ) korunan
amitlar belgelenmistir.*

2024 saha ¢aligmalarinin en 6nemli sonucu, Tuva Cumhuriyeti’nin
Kizil kentinde bulunan Aldan-Maadir Ulusal Miizesinde muhafaza edilen
runik yazitlarin belgelenmesinin tamamlanmasi olmustur. Miizede toplam
41 anit incelenmis ve belgelenmistir — bunlar arasinda dikilitaslar,
yeniden kullanilmis geyik taslari, mezar taslart ve iglenmemis tas bloklar
bulunmaktadir: Uyuk Turan (E3), Ottuk Dag III (E54), Barik I (ES), Barik
IT (E6), Barik III (E7), Barik IV (E8), Kara Sug (E9), Elegest 11 (E52),
Elegest III (E53), Elegest IV (Ir-Hol olarak da bilinir, E70), Caa Hol 11
(E14), Caa Hol V (E17), Caa Hol IV (E18), Caa Hol VIII (E20), Caa Hol
IX (E21), Caa H6l X (E22), Caa Hol XI (E23), Kizil Ciraa I (E43), Kizil
Ciraa 11 (E44), Kojeelig Hovu (E45), Tele (E46), Saygin (Barbak Ang,
Borbak Arik veya Bengii Cor’un yazit1 olarak da bilinir, E57), Kezek Hiiree
(E58), Herbis Baar1 (E59), Kara Bulun I (E65), Kara Bulun II (E66), iyme
(E73), Oviir II (bir yazit degildir ancak geleneksel olarak Yenisey dizinine
E90 olarak dahil edilmistir), Bedelig (E91), Demir Sug (E92), Yur Sayir I
(E94), Hemgik Boom II (E96), Ortaa Tey (E99), Bayan Kol (E100), “Kizil
Miizesi Dikilitagi” (E105), Cerbi (E106), Uyuk Oorzak I (E108), Uyuk
Oorzak II (E109), Uyuk Oorzak III (E110), Ongar Hovu I (Eerbek I olarak
da bilinir, E147) ve Ongar Hovu II (E148). Bu anitlardan sekizi

3 Burada ele alinan giigliikler, Avrasya bozkirlarinin diger runik yazi sistemleri i¢in de gegerlidir; bkz.
Kizlasov 1994. Runik yazitlarin incelenmesi ve bunlarin yayimlanmasina iliskin belgeleme sorunlarinin
giincel durumuna dair genel bir degerlendirme i¢in bkz. Svoyskiy vd. (yayina hazirlik asamasinda).

4 Bu makalede anilan runik yazith yiizeylerin belgelenmesi ve ii¢ boyutlu modellenmesi, Yu. M.
Svoyskiy ve E. V. Romanenko’nun gozetiminde M. D. Dynin, A. A. Chernukhina, A. A. Pichugina ve A.
P. Girich tarafindan gergeklestirilmistir.
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parcalanmis durumda olup iki ya da ii¢ parcaya ayrilmistir. Bu tiir
durumlarda her bir par¢a ayr1 ayr1 modellenmis, ardindan bireysel
modellerden tam tasin biitiinciil bir birlesik modeli olusturulmustur. Kizil
Miizesi’'ndeki yazitlarin belgelenmesi icin toplam 55.441 fotograf
¢ekilmisgtir.

Abakan kentindeki L. R. Kizlasov Hakasya Ulusal Yerel Tarih
Miizesinde, Yenisey ve Giliney Yenisey yazitlar1 tasiyan yedi anit
belgelenmistir. Bunlarin {i¢ii Hakasya kdokenlidir: Oznagennoye II (E104),
Uytag (Yenisey dizin numarasi olmayan) ve Uybat VI (E98). Ug anit ise
Tuva bdlgesinden Abakan’a getirilmistir: Edegey I (EYul), Edegey 11
(Yul2) ve Edegey III (Yul3). Yenisey Tiirk runik yazisi igeren bir bagka
tasin ise kokeni heniiz belirlenememistir.

Hakasya’nin Poltakov koyiindeki Kaya Sanati Miizesi’nde,
Apissire mezarhigindan getirilen ve Yenisey Tiirk runik yazisi igeren biiyiik
bir dikilitas da belgelenmistir. Bu yazit, bilinmeyen nedenlerle bugiine
kadar yayimlanmamigtir.’

Hakasya Cumhuriyeti sinirlarinda yer alan asagidaki yazitlar bu-
lunduklart orijinal konumlarinda incelenmis ve biri hari¢ tamami
belgelenmistir:

i Kara Kurgan dikilitast (Uybat V, E34 olarak da bilinir). Bu
dikilitas arazide tespit edilmis ancak Ttzerindeki likenlerin
temizlenmesi gerektiginden heniiz belgelenmemistir.

ii. Uybat Caatas dikilitas: (Uybat VIII, E132 olarak da bilinir).

iii. Ust’-Sos mezar tas1 (E134).

iv. Kok Haya kaya yaziti1 (Yenisey dizin numarasi yok) — Sibirya
Tiirkgesi sahasinda benzeri bulunmayan, kazima teknigiyle degil
mineral pigment kullanilarak yapilmis essiz bir runik yazttir.
Ayn1 Kok Haya kayasinda, bu yazitin yakin ¢evresinde ikinci bir
runik yazit daha tespit edilmistir; ancak bunun sahte oldugunu
diisiinmekteyiz.

Ayrica, Uzun Oba dikilitasinin (Uybat IV olarak da bilinir) ve
Uybat Caatas’tan (Uybat VII olarak da bilinir) runik yazitli giimiis kabin
buluntu yerleri arazide tespit edilmistir.

Tuva Cumbhuriyeti’nde ise 2024 yili icerisinde miize kolek-
siyonlar1 disinda yalnizca bir nesne bulunmus ve belgelenmistir:
Kanmuldig Hovu dikilitas1 (Sangi1 I, E62 olarak da bilinir).

Tiim dikilitaslar ve kaya yazitlar i¢in uydu jeodezisi kullanilarak
kesin cografi koordinatlar belirlenmistir.

2024 saha caligmalar1 sonucunda, modern yontemlerle belgelen-
mis Yenisey runik yazitlarinin toplam sayis1 76’ya ulasmistir; bu sayi, bu
grupta bilinen tiim yazitlarin yaklasik yarisina karsilik gelmektedir®.

3 Bu tagin kdkeni ve orijinal koordinatlari, E. A. Miklasevig tarafindan belirlenmistir.
6 Avrasya bozkirlarinin diger runik yazi sistemleriyle yazilmis yazitlar da dikkate alindiginda (bkz. L. L.
Kizlasov tarafindan Onerilen “Asya” ve “Avrasya” runik yazi gruplari ayrimi), ekibimiz tarafindan
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Ozellikle kétii korunmus yazitlar s6z konusu oldugunda, toplanan verilerin
on analizleri, ti¢ boyutlu modellerin runik yazit okumalarinin iyiles-
tirilmesi i¢in olduk¢a gerekli oldugunu gostermektedir; zira bu tiir yazit-
larin geleneksel yontemlerle saglikli bicimde yorumlanmasi neredeyse
imkansizdir. Arastirmasi yapilan tiim yazitlara iliskin belgeleme
materyalleri ile bunlarin biiylik ¢ogunlugu igin gézden gegirilmis okuma
onerileri su anda yayima hazirlanmaktadir. Ara sonuglara proje internet
sitesinden ulasilabilir: https://rssda.su/workdata/rsf-24-28-01042/
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ABSTRACT

It has been suggested that native speakers may develop different processing patterns in
their first language as they become proficient second language users. While most of the
studies are conducted with heritage speakers whose first language is the minority
language in the society they live in, the number of studies that investigate first language
as the majority language remains scarce. These studies have shown that high
proficiency in a second language can influence first language processing even in the
majority language context (van Hell & Dijkstra, 2002; Uygun & Giirel, 2020). The aim
of the present study is to explore how proficient Turkish-English late bilinguals process
Turkish derived words. 61 monolingual Turkish speakers and 46 proficient Turkish-
English late bilingual speakers were tested via a masked priming experiment. The
stimuli consisted of (i) transparent words (dalga “wave”, dal “dive” and —ga is the
derivational suffix), (ii) opaque words (karga “crow”, kar “snow” but —ga does not
function as a derivational suffix), and (iii) form/control words (devre “period”, dev
“giant”, —re is not an existing derivational suffix). The results showed no significant
group differences in the morphological processing of Turkish derived words. While
both monolingual and bilingual speakers employed decomposition for transparent and
opaque words, no morphological parsing was observed for the form/control words.

! This study was supported by Scientific and Technological Research Council of Tiirkiye (TUBITAK)
under the Grant Number 223K342. The authors thank to TUBITAK for their supports. We also thank
Ayse Giirel for her help and recommendation in designing the stimuli list and Ece Nur Temugin for her
help with participant recruitment and data collection.
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These results suggest that not only monolingual but also bilingual speakers decompose
derived words regardless of their transparency, suggesting that high proficiency in a
second language does not affect the morphological processing route of the first
language.

Keywords: Turkish derivation, Morphological processing, Semantic transparency,
First language, Proficient late bilinguals

oz

Dil konusucularinin ikinci bir dilde yetkin hale gelince ana dilleriyle ilgili farkli
islemleme oOriintiileri gelistirebilecekleri One siiriilmiistiir. Bu alandaki ¢aligmalarin
¢ogu konustuklar1 ana dil yasadiklari toplumda bir azinlik dil olan miras dil
konusucular ile yiirtitiiliirken, konustuklar: ana dil yasadiklari toplumdaki ¢ogunluk dil
olan katilimeilar ile yapilan ¢aligsmalarin sayisi ¢ok azdir. Az sayidaki bu ¢aligmalar ise,
ikinci bir dilde yiiksek diizeydeki yetkinligin ana dilin ¢ogunluk dil oldugu ortamlarda
bile ana dilin islemlenmesini etkileyebilecegini gostermektedir (van Hell & Dijkstra,
2002; Uygun & Giirel, 2020). Bu calismanin amac ileri diizeyde Ingilizce bilen ve
Ingilizceyi ileri yasta 6grenen Tiirkce-Ingilizce iki dilli konusucularmin Tiirkgede
yapim ekleriyle iiretilmis sozciikleri nasil islemlediklerini arastirmaktir. 61 tek dilli
Tiirkge konusucusu ile 46 Tiirkge-Ingilizce iki dilli konusucusu maskelenmis hazirlama
deneyi kullanilarak test edilmistir. Calismada kullanilan sézciikler (i) anlamsal olarak
gecirimli (dalga — DAL, —ga yapim eki olarak islev gostermektedir), (ii) anlamsal olarak
gecirimsiz (karga — KAR, —ga yapim eki gibi goriinmesine ragmen bu islevi
gostermemektedir) ve (iii) Ortlisiikk yazilimli sézciiklerden (devre — DEV, —re mevcut
bir yapim eki degildir) olugsmaktadir. Sonuglar Tiirkgede yapim ekleriyle tiiretilmis
sozciiklerin bigimbilimsel islemlenmesinde iki grup arasinda bir fark olmadigini
gostermektedir. Her iki grupta yer alan katilimcilar anlamsal olarak gecirimli ve
gecirimsiz sdzciikleri bicimbirim bilesenlerine ayirarak islemlerken, ortiisiik yaziliml
sozciiklerde ise bu ¢oziimleme gozlenmemistir. Bu sonuglar, hem tek dilli hem de iki
dilli katilimeilarin yapim ekleriyle iiretilmis sozciikleri bicimbirim bilesenlerine
ayirirken anlamsal gegirimlilikten etkilenmediklerini gostermektedir. Bu durum, ikinci
bir dilde yiiksek diizeyde yeterlilige sahip olmanin ana dilin bigimbilimsel
islemlenmesini etkilemedigi anlamina gelmektedir.

Anahtar Sozciikler: Tiirkgede yapim ekleri, Bigimbilimsel islemleme, Anlamsal
gecirimlilik, Ana dil, Tkinci dili geg &grenen ve bu dili ileri diizeyde bilen iki dilliler

1. Introduction

A fundamental question in bilingualism concerns how two
languages interact in the bilingual mind and whether frequent exposure to
a second language (L2) leads to changes in first language (L1) processing.
Early work suggested that exposure to more than one language could lead
to deviations in linguistic forms, particularly in phonology (Nagle et al.,
2023), lexicon (Fridman & Meir, 2023), and syntax (D’Alessandro et al.,
2025). When the representation and processing of morphologically
complex words are considered, some studies have documented L1-to-L2
influence (Basnight-Brown et al., 2007; Portin et al., 2008), yet recent
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research highlights that L2 proficiency can also shape L1 representation
and its processing mechanisms (Uygun & Giirel, 2020). This bidirectional
influence suggests that bilinguals constantly negotiate between their two
linguistic systems, which may impact how they process words in their L1.

The view that even L1 speakers can develop nonnative-like
processing strategies as they learn an L2 and become proficient L2 users
has been considered relatively counter-intuitive (Clahsen & Felser, 2006).
This perspective has given rise to a substantial body of research into
heritage speakers (HS), examining whether and how prolonged L2
exposure and L2 proficiency—as well as factors such as the quality and
quantity of L1 input, the amount of L1 use, aptitude, and motivation—may
reshape the way their L1 is represented and processed. In doing so,
researchers have investigated a range of linguistic domains such as
phonology, morphology, syntax, lexicon, and semantics, highlighting the
complex interplay between L1 and L2 systems (Kasparian & Steinhauer,
2017; Montrul, 2008; Polinsky, 2018; Polinsky & Putnam, 2024; Schmid
& Yilmaz, 2021). The L1 of HS has traditionally been studied in immigrant
populations, where L1 is no longer the dominant language, and speakers
shift towards using L2 in their daily interactions (Isurin & Wilson, 2022).
However, there is still no consensus regarding the extent and nature of
heritage language effects, leaving open the question of whether they
primarily reflect limitations in accessing existing L1 representations,
structural shifts prompted by L2 proficiency, or increased cognitive
demands during real-time L1 processing (Felser & Uygun, 2022; Kasparian
& Steinhauer, 2017; Polinsky & Scontras, 2020; Schmid & Koépke, 2017;
Shin, 2024).

The present study focuses on the key issue of whether highly
proficient L2 users process derived words in their L1 differently from
monolinguals. Understanding this phenomenon is crucial for bilingual
morphological processing, as prior research has demonstrated that even
when an L1 remains dominant, L2 proficiency can significantly influence
the processing of morphologically complex words (Uygun & Giirel, 2020).
Much of the existing research has examined HS, whose L1 is a minority
language and who receive limited L1 input over time. However, little
attention has been paid to how L2 proficiency affects L1 morphological
processing when individuals continue to reside in an environment where
their L1 serves as the majority language. This gap in the literature raises
an important question: To what extent does high proficiency in an L2
reshape L1 morphological processing even when the L1 continues to be
dominant?

1.1 L2 effects on L1 in the L2 setting: Morphological processing studies
on heritage Turkish

HS are described as a subset of bilinguals raised in homes where
a language other than the dominant community language was spoken
(Scontras et al., 2018). This is usually the case for immigrants who move
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to a country where another language is spoken and for their children who
were exposed to a language in their childhood but then were exposed to the
language of the host country (Schmid, 2010; Scontras et al., 2015). The
study of HS contributes to our understanding of language acquisition,
storage, and language processing. By examining the linguistic knowledge
of HS, researchers investigate the linguistic system developing under
reduced exposure/input conditions to explore how HS acquire their L1,
how their L1 develops or fails to develop, how their L1 is represented and
processed, which linguistic domains are fully acquired, and which are
susceptible to change and deviate from the baseline (Montrul, 2013).
Recently, HS studies have started to investigate the morphological
processing of complex word forms by using time-sensitive tools with an
attempt to explore the real-time processing of the morphologically complex
words. In one of these studies, Jacob and Kirkic1 (2016) compared the
morphological processing of Turkish HS living in Germany with Turkish
native speakers based on the materials from Kirkici and Clahsen’s (2013)
study, which tested the regular aorist —4r and the deadjectival —IIk
nominalizations. Both groups showed significant morphological priming
effects not only for the regular aorist (e.g., sorar — SOR “asks — ASK”) but
also for the deadjectival suffix (e.g., saglik — SAG “health — HEALTHY”);
however, significant priming effects were also observed in the
orthographic control condition (e.g., devre — DEV “period — GIANT”) only
for HS, suggesting that, unlike Turkish native speakers, HS rely more on
orthographic (surface form) properties of the words as they fail to access
morphemic constituents in online processing. In another study, Jacob et al.
(2019) investigated another inflected form, the reported past suffix —mls
(e.g., satmis — SATMAK “s/he sold — SELL”) together with the deverbal
nominalization suffix —(y)Icl (e.g., satict — SATMAK “seller — SELL”) with
native Turkish speakers and HS living in Germany. The results displayed
significant priming magnitudes in both groups for the inflected and derived
forms. Contrary to Jacob and Kirkict (2016), the results of the semantic
(e.g., postane — MEKTUP “post office — LETTER”) and orthographic (e.g.,
haziran — HAZINE “June — TREASURE”) conditions indicated that the
observed priming effects were purely morphological in nature because no
significant priming effect was obtained for these conditions. The authors
concluded that despite acquiring Turkish under disadvantaged conditions,
HS can develop native-like processing mechanisms. Uygun and Clahsen
(2021) tested the morphological processing of regular (—4r) and irregular
(—Ir) aorist forms in HS living in Germany and compared their processing
routes to Turkish native speakers. While the native speakers and HS
exhibited priming effects for both regular (e.g., duyar — DUY “hears —
HEAR?”) and irregular (e.g., gelir — GEL “comes — COME”) aorist forms,
the HS also displayed priming effects for the semantic condition (e.g., kafa
— BAS “head — HEAD”), which involved synonyms and antonyms. The
researchers concluded that HS showed more reliance on meaning-based
associations in their processing. Recently, Eldem-Tun¢ and Fuchs (2024)
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sought to describe the morphological processing of the denominal adjective
marker -s/z (e.g., stnirsiz — SINIR “limitless — LIMIT”) and the deadjectival
nominalizer -/Ik (e.g., hastalik— HASTA “sickness — SICK”) in Turkish HS
living in the US. The researchers observed similar processing patterns in
Turkish native speakers and HS and proposed that morphological
decomposition was not affected under heritage language conditions.

As can be seen, more research is needed on the morphological
processing patterns of the HS to reach any generalizable conclusions
because of the diverse observations made. Research on HS focuses on the
effects of L2 (the majority language of the society) on L1, which is the
minority language and functions as the first language of the immigrants.
However, only a handful of studies have questioned the effect of proficient
L2 knowledge on L1 speakers, who reside in a country where L1 is the
dominant language.

1.2 L2 effects on L1 in the L1 setting: Morphological processing studies
on L1 Turkish

Since there is only one study that explores the effect of L2
knowledge on the morphological processing of L1 Turkish, we will briefly
summarize some studies that focused on the same concept but tested
different phenomena, namely word fluency and word recognition. In one
of these studies, Ay¢icegi-Dinn et al. (2017) questioned whether an L1
would suffer when students took all their classes in a foreign language even
if they lived in their home country. They compared students, who were
studying psychology, economics, and English literature at a university in
Tiirkiye. The researchers found significantly lower word fluency scores for
the English literature students when compared to psychology and
economics students. The self-reported L1-Turkish speaking and writing
abilities were also found to be smaller in this particular group. The
researchers concluded that prolonged engagement with an L2 might put L1
at risk for temporary attrition. More recently, Ma and Vanek (2024)
investigated how learning an L2 might influence a person's L1 even when
they are surrounded by the L1 environment. Specifically, they recruited
two groups of participants: 25 Chinese teachers of English and 25 Chinese
teachers who did not teach English from the same school. They employed
a time-sensitive word decision task where the participants had to quickly
decide if the presented words were real Chinese words. They reported that
Chinese teachers of English were slower to respond to common Chinese
words in the word decision task. These findings are taken to support the
view that extended use of and exposure to L2 can result in some weakening
of a person's L1 spoken vocabulary, even while they are mainly using their
L1 in everyday life.

The only research that most closely aligned with the context of the
present study is that of Uygun and Giirel (2020). The researchers examined
the potential changes in the processing of morphologically complex words,
namely Turkish compounds in monolingual Turkish speakers and
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proficient Turkish-English late bilinguals, by employing a masked priming
experiment. Their stimuli consisted of fully transparent compounds, in
which the meanings of both words were related to the meaning of the whole
word (e.g., kuzeydogu ‘“northeast”, kuzey “north”, dogu “east”), and
partially opaque compounds, in which the meaning of one word was not
related to the meaning of the whole word (e.g., biiyiikelgi “ambassador”,
biiyiik “big”, el¢i “delegate”). The results showed that monolingual
participants decomposed Turkish compounds regardless of transparency.
While they were able to activate both constituents in fully transparent
compounds, they only activated the second constituent, which served as
the head, in partially opaque compounds. Conversely, the bilingual group
could not activate any of the constituents in partially opaque compounds
and was able to activate only the first constituent (i.e., nonhead) in fully
transparent compounds. These findings suggest qualitatively and
quantitatively different processing patterns between monolinguals and
bilinguals, even though the bilinguals resided in the L1 country.

In summary, the number of studies that deal with the question as
to whether proficient L2 knowledge affects L1 in speakers residing in the
L1 country is scarce, and the available studies have employed various data
sets and data collection techniques. The aim of the present study is to
explore how proficient Turkish-English late bilinguals living in Tiirkiye
process Turkish derived words in comparison to Turkish monolinguals.
Before moving on to the study, we will briefly introduce different accounts
for the processing of derived words and the previous studies conducted
with L1 and L2 speakers.

1.3 Previous research on the morphological processing of derivation in
L1 and L2

For over the past fifty years, psycholinguistic research has been
focusing on the processing of morphologically complex words (e.g.,
singing, singer) with the goal of developing a model applicable across
languages. Three main models have been proposed for the morphological
processing of complex words. According to the Decomposition Model
(Taft, 1979, 2004; Taft & Forster, 1975), morphologically complex words
are parsed into their morphemic constituents (sing+ing, sing+er) prior to
lexical access, suggesting that affixes and roots are represented separately
in the lexicon. In contrast, the Full-Listing Model (Butterworth, 1983)
posits that morphologically complex words are stored as whole units and
are not decomposed into their constituents, assuming no morphological
computation during word recognition. In contrast to these two views,
research has also revealed that several factors such as, familiarity (e.g.,
Caramazza et al., 1988), frequency (e.g., Schreuder & Baayen, 1995),
regularity (e.g., Clahsen et al., 2010), and semantic transparency (e.g.,
Schreuder & Baayen, 1995) play a crucial role in determining the
processing route, leading to the proposal of the dual-route model. Although
the findings of studies using masked priming experiments have shown that
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morphologically complex words are processed by decomposing them into
their morphemic constituents, debate still continues about how exactly the
process of decomposition takes place and what factors affect this process.

Within this broader interest and ongoing discussions, research on
derived word processing has expanded because words constructed with
derivational suffixes may differ in their semantic transparency. Semantic
transparency refers to the degree to which the meaning of a
morphologically complex word can be inferred from its root form. In
semantically transparent words, the meaning of the derived word can be
computed from its root (e.g., teacher — TEACH, singer — SING). For
example, —er is a derivational suffix in English that is added to verb forms
and refers to the agent who does the action of the verb as a profession (i.e.,
a teacher is someone who teaches and does this as a profession). In
contrast, semantically opaque words consist of a root and a pseudo-suffix
that looks like a real derivational suffix, and the relationship between the
derived word form and the root is not genuinely morphological (e.g.,
corner — CORN, number — NUMB). In these examples, —er resembles the
derivational suffix in its form but does not function as a real derivational
suffix; therefore, these words are also classified as pseudo-derived words
(i.e., a corner is not someone who corns). Whether semantic transparency
influences the morphological processing of derived words has been
debated extensively, and the design of these studies usually employs three
types of word forms: (i) semantically transparent (e.g., teacher — TEACH),
(i1) semantically opaque (e.g., corner — CORN), and (iii) form/control
words (e.g., freeze — FREE). The words in the form/control condition do
not have a morphological relationship because —ze does not exist as a suffix
in English; therefore, the word pairs in this condition resemble each other
only in terms of orthography.

Different theories have been proposed for the morphological
processing of derived words. The first one is the form-then-meaning
account (Rastle et al., 2000, 2004). This account posits that both
semantically transparent and opaque words are decomposed into their
morphemic constituents, and semantic transparency does not play a role in
the early stages of morphological processing. A substantial body of
research investigating L1 processing through the masked priming paradigm
found support for the form-then-meaning account (Boudelaa & Marslen-
Wilson, 2005, in Arabic; Beyersmann et al., 2016; Rastle et al., 2000, 2004,
in English; Longtin & Meunier, 2005, in French; Fleischhauer et al., 2021,
in German; Frost et al., 1997, in Hebrew; Marelli et al., 2013, Experiment
1, in Italian; Heyer & Kornishova, 2018, in Russian; Lazaro et al., 2016,
2021, in Spanish). In one influential study, Rastle et al. (2004) examined
the role of semantic transparency in derived word recognition using a
masked priming design with 42 ms stimulus-onset asynchrony (SOA). The
experiment included prime-target pairs for semantically transparent (e.g.,
cleaner — CLEAN), semantically opaque (e.g., corner — CORN), and
form/control (e.g., brothel — BROTH) pairs. The results revealed
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significant priming effects in both the transparent and opaque conditions,
with priming magnitudes of 27 ms and 22 ms, respectively, indicating
decomposition. However, the form/control condition yielded only a 4 ms
effect, which was not significant and was interpreted as whole-word
access. These findings were taken as support for the form-then-meaning
account because in the early stages of visual word recognition, the parser
uses morpho-orthographic information to process morphologically
complex words and decomposes all derived words irrespective of semantic
transparency.

Conversely, the form-with-meaning account suggests that
semantic information plays a crucial role in the processing of complex
words, and transparent words are processed easier than opaque words
(Feldman et al., 2009, 2012, 2015). For example, Feldman et al. (2009)
conducted a masked priming study with 50 ms SOA to explore the role of
semantic transparency in processing English derived words. The results
showed a significant priming magnitude difference favoring semantically
transparent primes (30ms) over opaque primes (4 ms). The authors
concluded that morpho-semantic information influenced the early stages of
processing derived words. Most of the research supporting the form-with-
meaning account indicated that in semantically opaque prime-target word
pairs, prime words either showed no impact or had a weaker effect on their
processing when compared to semantically transparent prime-target word
pairs, which exhibited significantly larger effects.

Certain models have been proposed to interpret the obtained
results. The most outstanding model is the Hybrid Model (Diependacle et
al., 2005, 2009, 2011), which includes a dual-route processing model. In
one of these studies with L1 English speakers, Diependacle et al. (2009)
sought to describe the processing route of transparent and opaque English
derived words. They observed a priming magnitude of 36 ms for
transparent, 15 ms for opaque, and 1 ms for form/control conditions. These
results showed that both morpho-orthographic and morpho-semantic
information get activated in parallel upon encountering a morphologically
complex word. Semantically transparent prime-target pairs use both
morpho-orthographic and morpho-semantic information, resulting in much
larger facilitation effects, whereas semantically opaque pairs only receive
morpho-orthographic information, leading to less facilitation effect.

To the authors’ knowledge, only two studies have explored this
topic with native Turkish speakers. In one of these studies, Oguz and
Kirkic1 (2023) examined the processing of complex words by Turkish-
speaking 2nd and 4th graders via a masked priming experiment by using
four types of prime-target pairs: transparent (e.g., gururlu — GURUR
“proud — PRIDE”; gururia — GURUR “with proud — PRIDE”), opaque
(e.g., elma — EL “apple — HAND”), formal overlap (e.g., hapis — HAP
“prison — PILL”), and semantic relation (e.g., ¢cati — EV “house — ROOF”).
The transparent condition included both inflected and derived forms. A
significant priming effect emerged only for transparent pairs, indicating
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that Turkish children were sensitive only to suffixes in the early stages of
word processing. In another study, Caglar (2019) investigated the
processing of transparent (e.g., ¢izim — CIZ “drawing — DRAW”), opaque
(e.g., tuzak — TUZ “trap — SALT”), and form-overlap (e.g., kasap — KAS
“butcher - MUSCLE”) word pairs among adult Turkish speakers. Results
showed significant priming for both transparent (26 ms) and opaque (13
ms) words, but not for form overlap (7 ms). However, since the study
primarily aimed to explore the transposed letter effect at morpheme
boundaries, it was not fully suited to comparing the obtained priming
magnitudes between transparent and opaque forms. Therefore, it remains
an open question whether Turkish native speakers are influenced by
semantic transparency when processing derived words.

Only a handful of studies have examined how semantic
transparency affects derived word processing in late bilingual speakers.
Diependaele et al. (2011) compared English monolinguals and Spanish-
English and Dutch-English bilinguals using a masked priming task with 53
ms SOA. Both groups showed a similar graded pattern of priming effect,
with the largest priming magnitude for transparent pairs and the weakest
for form overlap. The opaque pairs elicited a priming magnitude in between
the transparent and form overlap pairs. These results suggest that both
monolinguals and bilinguals employ the same processing strategies and
rely on both morpho-orthographic and morpho-semantic information for
transparent pairs and only on morpho-orthographic information for opaque
pairs. In another study, Zhang et al. (2017) examined Chinese-English
bilinguals using transparent, opaque and semantic pairs. In Experiment 1,
they used a 40 ms SOA and found significant priming effect only for the
transparent condition. By using an 80 ms SOA, they observed significant
priming effects for opaque primes only. Semantically related pairs did not
produce any priming effects. However, the absence of a monolingual
control group and form/control condition together with the discrepancies
of the results limited the conclusions of the study. By employing inflected,
derived, pseudo-complex, and stem-embedded forms, Lo et al. (2022)
investigated morphological processing in monolingual and bilingual
English speakers. While the monolingual speakers showed priming only
for true morphological relations (i.e., inflected and derived), the bilingual
speakers showed priming across all conditions. However, the bilingual
participants varied in L1 backgrounds, their proficiency was self-rated, and
semantic transparency was not controlled; therefore, the results cannot be
generalized. Finally, Viviani and Crepaldi (2022) found significant
priming for transparent and opaque forms both in monolingual and
bilingual English speakers together with a graded priming pattern favoring
transparent items. Interestingly, they also observed significant priming
effect in the form/control condition but only in the bilingual group. As can
be seen, studies on L2 English speakers remain limited, and the results of
these studies are not sufficient to give a general idea about the
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morphological processing patterns of L2 English speakers and if semantic
transparency affects their morphological processing pattern.

2. Method
2.1 Sample

We tested 61 monolingual Turkish speakers (31 females, between
ages 18-55, M = 29.60, SD = 9.86), who were residing in Tiirkiye. 29 of
them were high school graduates, 24 were university graduates, 7 were
graduates with a master’s degree, and 1 had a doctoral degree. This group
will be referred to as monolingual speakers (MS). In addition, 46 highly
proficient Turkish-English late bilingual speakers (27 females, between
ages 20-43, M = 26.00, SD = 6.54) residing in Tiirkiye were tested. This
group will be referred to as Turkish-English bilingual speakers (TEBS) and
included 21 individuals with a high school diploma, 15 with a university
degree, 8 with a master's degree, and 2 with a doctoral degree. All
participants in the TEBS group had learned English when they started
school (between ages 7-11, M = 8.93, SD = 1.11) and attended English
lessons for a long time (between years 9-15, M = 12.48, SD = 1.47). To
evaluate their English proficiency, all participants completed the Oxford
Quick Placement Test, which consisted of 40 multiple choice questions that
measured the grammatical and vocabulary knowledge of the participants.
The results of the test indicate high scores in English proficiency (M =
3498, SD = 2.61, Maximum Score = 40). The self-rating scores of the
participants also showed a high proficiency in their English (Speaking: M
=6.98, SD = 1.39; Listening: M =7.98, SD = 1.29; Reading: M = 8.30, SD
= 1.23; Writing: M = 7.26, SD = 1.42, Maximum Score = 10). The TEBS
group also used English actively in their daily lives (English: M = 53.48,
SD = 11.65; Turkish: M = 46.52, SD = 11.65, Maximum Score = 100). All
participants in both groups were native speakers of Turkish and spoke
standard Turkish. All were right-handed and did not have any health
concerns such as issues with sight, hearing, learning, or language. All
participants were informed about the study, and their consent forms were
collected.

2.2 Instrument

The stimuli list consisted of three conditions: (i) semantically
transparent words (e.g., dalga — DAL “wave — DIVE”), (ii) semantically
opaque words (e.g., karga — KAR “crow — SNOW?), and (iii) form/control
words (e.g., devre — DEV “period — GIANT”). In semantically transparent
words, the meaning of the derived word can be computed from its root
(e.g., dalga — DAL “wave — DIVE”). For example, —gA4 is a derivational
suffix in Turkish that is added to verb forms to derive a noun. Semantically
opaque words, however, consist of a root and a (pseudo)suffix that looks
like a real derivational suffix, and the relationship between the derived
word form and the root is not genuinely morphological (e.g., karga — KAR
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“crow — SNOW?”). As can be seen in the example, —g4 resembles the
derivational suffix orthographically but does not function as the real
derivational suffix —g4. Finally, form/control words do not involve an
existing derivational suffix; therefore, these word pairs do not involve any
morphological relationship (e.g., devre — DEV “period — GIANT”). To
illustrate, the word dev “giant” is completely involved in the word devre
“period”, but —re is not an existing suffix in Turkish; therefore, these word
pairs do not have any morphological or semantic relation but resemble each
other only in terms of orthography. 22 prime-target pairs were created for
each condition, making a total of 66 pairs. Table 1 presents a sample set of
the prime-target word pairs used across three conditions in the masked
priming experiment.

Table 1. Sample prime-target word pair sets across three conditions

Condition Prime Word Target Word
Transparent dalga DAL
Opaque karga KAR
Form/Control devre DEV

We started with a total of 721 prime-target word pairs across three
conditions. Cotuksdken (2011) was used as a reference for checking the
existence of the Turkish derivational suffixes. The spelling and etymology
of the selected words were examined and verified through the online
Turkish  dictionary of the Turkish Language  Association
(https://sozluk.gov.tr/). Following this stage, a transparency judgment
questionnaire was administered to determine the level of semantic
transparency between the root form and the derived form (e.g., DAL —
DALGA “DIVE — WAVE”). The questionnaire was prepared via Google
Forms and implemented online. 70 L1 Turkish speakers, who did not
participate in the masked priming experiment, were asked to rate the level
of semantic transparency of the root-derived form pairs on a seven-point
scale (1: strongly unrelated, 7: strongly related). Based on the results of the
judgment questionnaire, semantically transparent and opaque root-derived
form pairs were determined. Root-derived form pairs with a mean score of
5.5 and over were classified as semantically transparent, while the pairs
with a mean score of 2.5 and below were categorized as semantically
opaque, and these pairs were used as the prime-target pairs in the masked
priming experiment.

In the next step, several elimination criteria were applied to
semantically transparent and opaque prime-target pairs. The first
elimination criterion was syllable count. Target words with more than one
syllable and prime words with more than three syllables were excluded
from the list. The second elimination criterion was the number of letters.
Target words with more than four letters and prime words with more than
seven letters were removed. The next elimination criterion was interlingual
homographs. Interlingual homographs are words that exist in multiple
languages but do not carry the same meaning (Poort, 2018). For instance,
the Turkish word hoy means height, while in English, the same word refers
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to a male child. The final elimination criterion was the root-root
relationship in the prime words. For example, the word ef¢il “carnivore” is
formed by adding the suffix —CII to the root et “meat”. The suffix —CI/
carries the meaning of ‘inclined to or related to something specific’. It
should be noted, however, that ¢il “freckles” is also a noun in Turkish.
Therefore, all prime words with a root-root relationship were removed
from the list of words to be used in the experiment. As a result of this
elimination process, a total of 44 prime-target word pairs were determined,
with 22 prime-target pairs in each semantically transparent and
semantically opaque category. The same elimination criteria were applied
to the 224 form/control prime-target word pairs, and as a result, 22 prime-
target pairs were selected.

These 66 prime-target word pairs were classified as related
because the primes were morphologically, orthographically, and/or
semantically related to the target words. These prime and target words were
matched with each other in terms of frequency, length, and orthographic
overlap. The frequency of the prime and target words was checked using
TS Corpus (Sezer, 2017). Length was controlled in terms of the number of
letters. The orthographic overlap was also calculated because target words
were fully contained in the related prime words. The mean values of these
variables for three different word groups were compared using a one-way
ANOVA test, and no statistically significant differences were obtained for
any of the variables (target word frequency F(2, 65) = 0.49; p =.612; prime
word frequency F(2, 65) = 0.61; p = .546; target word length F(2, 65) =
0.77; p = .464; prime word length F(2, 65) = 2.35; p = .104; orthographic
overlap F(2, 65) =2.85; p =.065).

Table 2. Sample related and unrelated prime-target word pair sets across three
conditions

Condition Related Prime Unrelated Prime Target Word
Word Word

Transparent dalga tatl DAL

Opaque karga evlat KAR

Form/Control devre aclik DEV

In addition to the 66 related primes, we added 66 unrelated primes.
These unrelated primes were statistically matched with the related primes
in terms of length (#(65) = 0.13, p = .894) and frequency (#(65) = 0.56, p =
.575). The unrelated prime words were entirely independent from the target
words they were paired with by means of morphology, semantics, and
orthography (Table 2). In addition, filler words were added to the
experiment to prevent participants from realizing the purpose of the
experiment. The prime words used in fillers comprised simple past tense,
reported past tense, and the locative and ablative case suffixes (e.g., bindi
— SUT “got on — MILK”). In the filler word pairs, the target words
(F(3,128)=2.19, p =.093) and the prime words (£(3,128) =1.47, p = .234)
were statistically matched in terms of length across three different word
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conditions. Finally, 132 nonwords were added to the stimuli list so that half
of the words in the experiment required a ‘no’ response. Nonwords were
created by changing 1-2 letters of an existing word without violating the
phonotactic rules of Turkish (e.g., ZIC). The existence of the nonwords
was checked via the online Turkish dictionary (https://sozluk.gov.tr/).

2.3 Design

By employing E-Prime 3.0 (Psychology Software Tools,
Pittsburgh, PA), a masked priming experiment was conducted to accurately
measure the participants’ reaction times (RTs) and accuracy. Because each
target word had a related and an unrelated prime, the prime-target word
pairs were distributed over two presentation lists by following a Latin
Square design to ensure that no participant saw the same target word more
than once. All participants completed the experiment in a quiet, dimly lit
room with minimal distractions. Before the experiment started, all
participants were asked to fill in the demographic background
questionnaire and the consent form. After that, detailed instructions about
the procedure of the experiment were provided. At the beginning of the
experiment, a short practice session was conducted to familiarize the
participants with the masked priming procedure. In the practice session,
there were a total of 10 items. The experiment began when participants
declared that they understood the procedure and were ready to proceed.
During the main experiment, participants were asked to decide as
accurately and quickly as possible whether the letter string shown on the
computer screen was a Turkish word by pressing the designated ‘YES’ or
‘NO’ buttons. The “YES’ button was always on the side of the participant's
dominant hand. Each trial started with a blank screen displayed for 500
milliseconds, followed by a mask (#####) that remained on the screen for
500 milliseconds. The number of hashes in the mask was equal to the
number of letters that made up the prime word. Following the mask, the
prime word in lowercase letters was shown to the participants for 42
milliseconds. After the prime word was displayed, the target word in
capital letters appeared and remained on the screen until the participant
made a response. The experiment lasted approximately 10 minutes. After
the experiment, the bilingual participants completed the Oxford Quick
Placement Test.

2.4 Data analysis

The analysis of participants’ RTs was carried out only on the
correct responses. Thus, all incorrect answers (MS = 6.56%; TEBS =
5.53%) of the participants were removed before the data analysis. Then,
the data was log-transformed, and RTs that were above or below 2.5
standard deviations (MS = 2.47%; TEBS = 2.51%) of a participant’s mean
log RTs were removed. The remaining log-transformed RT data was
analyzed using the R statistical program (R Development Core Team,
2021).
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A linear multiple regression model was used in the analysis of the
data, and /me4 package was used in the model building process (Bates et
al., 2015). In the data analysis, participants' RTs were the dependent
variable, while condition (Transparent vs. Opaque vs. Form), prime type
(Related vs. Unrelated) and group (MS vs. TEBS) were the independent
variables. The models included item and participant as random effects, and
condition, prime type, group, and their interactions as fixed effects. For
single comparisons, treatment contrasts were employed, while sum-coded
contrasts (-0.5, 0.5) were employed for the main effects and interactions.
In simplifying the model (Barr et al., 2013), random slopes for item and
participant were retained for each fixed effect only when they significantly
enhanced model fit, as measured by the Akaike Information Criterion
(AIC). The comparison made with the lowest AIC score aims to keep only
significant variables in the model and penalize complexity (Venables &
Ripley, 2002). The best-fit model only included the random slope for prime
type by participant. The effect sizes are reported by using model
coefficients in log odds (/), standard errors (SE), t-statistics, and p values.
The p values in the data analysis were calculated using the /merTest
package (Kuznetsova et al., 2014).

In the analyses, participants' RTs for related and unrelated prime-
target word pairs in each condition were compared. If the RT difference
(i.e., priming) between the related vs. unrelated prime-target word pairs in
a condition is significant, this suggests that the prime facilitates the
recognition of the target words in this condition, indicating morphological
decomposition. Conversely, a non-significant RT difference in a condition
indicates no facilitation of the prime word, resulting in storing the target
words of that condition as a whole unit in the mental lexicon. Following
this, the three different word conditions were compared with each other to
unveil whether differences exist in their processing patterns.

3. Findings

Table 3 provides the back-transformed mean RTs by condition,
prime type, and group.

Table 3. Back-transformed mean RTs (and standard deviations) for conditions and groups

MS TEBS
Transparent  Opaque Form Transparent  Opaque Form
Related 562.78 592.57 610.84 587.44 602.86 637.88
(156.77) (185.97) (173.81) (157.59) (170.99)  (196.06)
Unrelated  590.34 607.42 600.91 614.11 620.76 629.27
(143.81) (192.81)  (149.09) (159.78) (170.20)  (151.33)
Priming 27.56 ms 14.85ms  -9.93 ms 26.67 ms 17.90ms  -8.61 ms

Regarding the RT data, Table 4 presents the results from the best-
fit model testing the morphological priming effects. The results showed a
main effect of prime type (5: -0.037, SE: 0.010, ¢+ = -3.607, p < .001)
indicating that participants employed decomposition in general when
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processing the words. However, the main effect of group was not
significant, revealing no difference between the groups. In addition, we did
not obtain a significant interaction of prime type and group, which showed
that both groups used the same processing strategies when processing the
words used in the experiment (see Table 4a).

Table 4. Linear mixed effects model output of the best-fit model

Y SE t p
(a) Overall Model
Prime type (related vs. unrelated) -0.037 0.010 -3.607 000
Group (MS vs. TEBS) -0.035 0.026 -1.315 .188
Prime type*Group 0.002 0.009 0.156 .876
(b) Relevelled for Transparent
Conditionl (Transparent vs. -0.037 0.012 -3.084 002
Opaque)

Condition2 (Transparent vs. Form)  -0.052 0.012 -4.299 000
Prime type (related vs. unrelated) -0.062 0.017 -3.623 000

Group (MS vs. TEBS) -0.040 0.027 -1.489 136
Condition1*Prime type 0.015 0.022 0.730 466
Condition2*Prime type 0.059 0.023 2.559 010
Condition1*Group 0.019 0.012 1.688 .092
Condition2*Group 0.002 0.012 0.203 .838
Prime type*Group 0.003 0.016 0.159 .874
Condition1*Prime type*Group 0.009 0.024 0.387 .698
Condition2*Prime type*Group 0.006 0.024 0.247 .804
(c) Relevelled for Opaque

Condition3 (Opaque vs. Form) -0.016 0.011 -1.432 152
Prime type (related vs. unrelated) -0.046 0.016 -2.894 .004
Group (MS vs. TEBS) -0.021 0.027 -0.757 450
Condition3*Prime type 0.044 0.022 2.015 044
Condition3*Group 0.022 0.012 1.884 .060
Prime type*Group 0.006 0.017 0.383 702
Condition3*Prime type*Group 0.015 0.024 0.629 .530
(d) Relevelled for Form

Prime type (related vs. unrelated) 0.003 0.016 0.169 .866
Group (MS vs. TEBS) -0.043 0.027 -1.575 116
Prime type*Group 0.008 0.017 0.505 .614

Formula in R: log (RT) ~ condition * prime type * group + (1 | item) + (1 + prime
type | participant).

As a next step, analyses were carried out by relevelling each
condition with an attempt to explore how the relevelled condition was
processed, if the groups differed from each other in processing that
condition, and whether that condition was processed differently from the
other two conditions. When the condition was relevelled for transparent
words (see Table 4b), a significant main effect of prime type (5: -0.062,
SE: 0.017, t = -3.623, p < .001) was obtained. This effect showed that
transparent words were decomposed into their constituent morphemes. In
addition, we observed a significant main effect of condition, in which
transparent words were processed significantly faster than opaque (f: -
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0.037, SE: 0.012, t = -3.084, p <.003) and form (f3: -0.052, SE: 0.012, ¢ =
-4.299, p <.001) conditions. Most importantly, no significant main effect
or interactions involving the factor group were found, which indicated that
both the MS and TEBS groups employed the same processing mechanism,
namely decomposition, when processing transparent derived words.
Finally, a significant two-way interaction of condition and prime type
between transparent and form conditions (f3: 0.059, SE: 0.023, t=2.559, p
< .011) demonstrated that while transparent words were accessed via
decomposition, the words in the form condition were accessed by
employing full-listing.

Table 4c displays the results of the analysis when the condition
was relevelled for opaque words. The significant main effect of prime type
(B: -0.046, SE: 0.016, t =-2.894, p <.005) reflected that conscious analysis
of constituent morphemes was also employed for opaque words. Mirroring
the transparent condition, no significant main effect of group and no
significant interaction with the factor group were obtained. We also found
a significant two-way interaction of condition and prime type between
opaque and form conditions (f3: 0.044, SE: 0.022, t =2.015, p <.045). This
significant interaction implied that participants employed different
processing mechanisms when accessing these two conditions, namely
decomposition for opaque words but whole-word access for words in the
form condition.

Finally, the relevelling was conducted to the form condition (see
Table 4d). Unlike the transparent and opaque conditions, we did not
observe a significant main effect of prime type (p = .866), indicating that
morphological decomposition does not take place in accessing the words
in the form condition, and both groups processed these words as
unanalyzed whole forms. These results demonstrated that both the MS and
TEBS groups used the same processing mechanisms when accessing not
only transparent and opaque derived words but also the words in the form
condition. Besides, the semantic transparency of the derived words did not
influence the processing routes of both groups, providing further support
for the form-then-meaning account.

4. Discussion

By employing a masked priming experiment, the aim of the
present study was to explore how proficient Turkish-English late bilinguals
residing in Tiirkiye process semantically transparent and opaque Turkish
derived words and compare their processing patterns to the monolingual
speakers.

The results of the RT data showed that both the MS and TEBS
groups used the same processing routes when processing derived words.
More specifically, they decomposed Turkish derived words regardless of
transparency, which indicates that the transparency level of the derived
words does not affect the processing mechanisms, supporting the claims of
the form-then-meaning account. Despite obtaining larger priming
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magnitudes for the transparent words (MS =27.56 vs. TEBS =26.67) when
compared to opaque words (MS = 14.85 vs. TEBS = 17.90), this difference
did not turn out to be significant and was only a numerical difference. In
addition, both groups did not exhibit morpheme-based processing for the
words in the control condition, and the obtained priming magnitudes for
this condition did not indicate any facilitation effect but an inhibition effect
for both groups (MS = -9.93vs. TEBS = -8.61). These results clearly
demonstrate that both groups employed a morpho-orthographic
decomposition when processing derived words, and they used morpheme-
based lexical access when they processed root + (pseudo)suffix forms but
no morphological analysis for root + nonexistent forms. The results of the
MS group are in line with many previous studies conducted in various
languages with L1 speakers (see Hasenédcker, 2016). The results also
resonate with the studies that compared L1 and L2 speakers because our
results posit no morphological processing differences between the groups
(see Diependacle et al., 2011).

However, the results of the present study contradict Uygun and
Girel (2020), which is the only study that is most closely aligned with the
present study. While Uygun and Giirel (2020) reported different processing
mechanisms between the MS and TEBS groups, our results did not confirm
their findings. There are several reasons why the findings of the present
study do not confirm the results of Uygun and Giirel (2020).

The first reason might be related to the certain characteristics that
distinguish compounding and derivation from each other. For example,
Booij (2005, p. 109) emphasized that compounds consist of the
combination of two or more lexemes (e.g., football is formed by the stems
of foot and ball), whereas derivation is characterized by the addition of an
affix (i.e., bound morpheme) to a stem (e.g., artist is formed by the stem
art and the bound morpheme —isf). In addition, ten Hacken (1994)
proposed that compound elements can either be the head or non-head of
the structure, but affixes are of a different nature. For instance, derivational
suffixes are always placed in the final position of a derived word, so the
position of the suffix is quite predictable. However, in compound words,
the position of each constituent is unpredictable because, for example, the
lexeme book is the first constituent in the English compound bookstore and
the second constituent in bankbook. Finally, semantic transparency can
play a more privileged role in compounds because compound words consist
of root + root words rather than root + affix forms. While derived forms
are divided into two in terms of transparency (transparent vs. opaque),
compounds words are divided into four groups depending on the
transparency of the constituents (Libben et al., 2003): transparent-
transparent (e.g., bedroom), opaque-transparent (e.g., nickname),
transparent-opaque (e.g., shoehorn) and opaque-opaque (0OO) (e.g.,
deadline). These characteristic differences between compounds and
derived forms might have led to the observed differences between the two
studies since compounding is a more complex word formation process

327



Miirselin TASAN & Serkan UYGUN - Morphological processing of Turkish derived words: Does bilingualism affect
the processing route?

when compared to the derived forms, and semantic transparency plays a
more prominent role in the processing of compounds.

The second and more crucial reason of the divergent results is
related to the design of the studies. While both studies used masked
priming experiments, the presentation of the prime-target pairs differed
from each other. Uygun and Giirel (2020) used the roots of the compound
as primes and the compound word as the target (e.g., kuzey —
KUZEYDOGU “north - NORTHEAST” and dogu — KUZEYDOGU “east —
NORTHEAST?”). The design of Uygun and Giirel (2020) provides more
information on the representation of the complex words in the mental
lexicon and investigates whether seeing the constituent of a compound
word for a very short time facilitates the access and activation of the
compound word in the mental lexicon, which is also known as mental
representation. Conversely, the present study used the derived word as the
prime and the root form as the target (e.g., dalga — DAL “wave — DIVE”).
The design of the present study allows us to investigate if seeing the
complex form of a word very shortly facilitates the access of its root form.
If this facilitation works, this means the participants decompose the
complex form into its morphemic constituents and can reach the root forms
successfully. This design provides precise information on the
morphological processing of the complex word forms in different groups
with different language learning histories and is a widely accepted design
in the masked priming experiments.

All in all, the differences between the processes of compounding
and derivation, together with the differences in the presentation of the
prime-target pairs, might be the reasons for the divergent results of the two
studies that investigate the effect of high proficiency in L2 on L1 word
processing.

5. Conclusion

The present study questioned the potential changes in proficient
Turkish-English late bilingual speakers’ processing of Turkish derived
words. By employing a masked priming experiment, which measures the
accuracy and the RTs of the participants, the study focused on the extent
to which high L2 proficiency can modulate the morphological processing
of Turkish derived words in the bilingual speakers living in Tiirkiye when
compared to monolingual speakers. The findings revealed that both groups
employed decomposition for derived words regardless of semantic
transparency. In addition, both groups also used whole-word access for the
words in the form condition. These results indicate no qualitative nor
quantitative differences between the bilinguals and monolinguals.
However, more studies on different word formation processes that employ
the same experimental design are needed to draw any safe conclusions on
the morphological processing of bilinguals living in the L1 setting.
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ABSTRACT

What we find pleasurable and funny, or in its broader sense, what we laugh at can often
be regarded as ‘humor’. Therefore, humor represents one of the main aspects of
everyday interactions. Consequently, the issues like the reasons of laughter and what
constitutes humor have been questioned since Plato and Aristotle. One reason that
humor has come out as a theatrical form is the pleasure people take in laughing. Indeed,
one of the most significant reflectors of humor in language is jokes. This study aims at
analyzing and describing the linguistic features of humor in Temel Jokes, a cultural
figure in Anatolia, regarding Conversation Analysis, Conversational Maxims and
Speech Act Theory. 20 randomly chosen jokes of Temel were determined as the
database of the study. In terms of Conversation Analysis, these jokes were studied in
terms of turn taking and adjacency pairs; in terms of Speech Act analysis, Austin’s
performative speech acts and the framework of Finegan and Besnier based on Searle’s
study were made use of. The results showed that turn-by-turn allocation of speeches are
dominant in Temel jokes and the humor in these jokes can be said to be created mainly
by means of the violation of maxims and less likely by obeying to the maxims.
Moreover, answers to the questions; assertions; statements and descriptions were
significantly observed in Temel jokes and together with illocutionary acts that are
mostly seen in the jokes, these acts also play a significant role in creating humor.

Keywords: Humor language, Temel jokes, Conversation analysis, Conversational
maxims, Speech act theory

oz
Keyifli ve komik buldugumuz ya da daha genis anlamiyla giildiigtimiiz seyler genellikle
'mizah’' olarak kabul edilebilir Bu nedenle mizah, giinliik etkilesimlerin ana
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yonlerinden birini temsil eder. Sonu¢ olarak, giilmenin nedenleri ve mizahi neyin
olusturdugu gibi konular Platon ve Aristoteles'ten bu yana sorgulanmaktadir. Mizahin
teatral bir form olarak ortaya ¢ikmasinin bir nedeni de insanlarin giilmekten aldiklar
hazdir. Nitekim mizahin dildeki en 6nemli yansiticilarindan biri de fikralardir. Bu
calisma, Anadolu'da kiiltiirel bir figiir olan Temel Fikralarindaki mizahin dilsel
ozelliklerini Konusma Analizi, Konusma Maksimleri ve S6z Edimi Kurami agisindan
incelemeyi ve betimlemeyi amaglamaktadir. Temel'in rastgele segilen 20 fikrast
calismanin veri tabani olarak belirlenmistir. Konugma Analizi agisindan bu fikralar sira
alma ve bitigiklik ¢iftleri agisindan incelenmis; S6z Edimi analizi agisindan Austin'in
edimsel s6z edimleri ve Searle'in caligmasina dayanan Finegan ve Besnier'in
cergevesinden yararlanilmistir. Sonuglar, Temel fikralarinda konusmalarin sirayla
dagilimmin baskin oldugunu gostermistir ve bu fikralardaki mizahin biiyiik 6lgiide
Ozdeyislerin ihlali yoluyla, daha az olasilikla da 6zdeyislere uyma yoluyla yaratildig1
sOylenebilir. Ayrica, Temel fikralarinda sorulara verilen cevaplar; iddialar; ifadeler ve
betimlemeler énemli dl¢lide gozlemlenmistir ve fikralarda ¢ogunlukla goriilen soz
edimleriyle birlikte bu edimler de mizah yaratmada énemli bir rol oynamaktadir.

Anahtar Sozciikler: Mizah dili, Temel fikralari, Konusma analizi, Konusma
maksimleri, S6z-Eylem Kurami

1. Introduction

Individuals in a society communicate with one another via
language, and humor can be regarded as a means of communication since
the humorous meaning is transferred to the people through language. "The
tendency of particular cognitive experiences to provoke laughter and
provide amusement" is the definition of humor (Humor, 2015). Moreover,
it is believed that humor does not occur on a single individual itself. To
support this idea, Viktoroff (1953: 14) asserts that "one never laughs alone;
laughter is always the laughter of a particular social group, and if one does
not share the group's norms, feelings, and ideas, or if one is not part of it,
one cannot associate oneself with it."

Jokes are significant indicators of humors. According to Berger
(1976), humor in jokes is a particular kind of communication that creates
an incongruent relationship or imaginative meaning and is delivered in a
way that elicits laughter. A good many studies on the concept of humor in
jokes have been carried out. However, studies on Turkish texts regarding
humor in Turkish jokes have mostly been concentrated upon the aspects of
literary language, and for this reason, the studies on different kinds of texts
including the language of humor in terms of a linguistic perspective are
relatively limited. This limitedness of linguistic studies on Turkish jokes
in view of humor has been taken as an inspiration while beginning this
study. In terms of conversation analysis, turn taking and adjacency pairs
are two significant concepts for the present study. Turn taking refers both
to the turns of different speakers in a conversation and what is said in each
turn of the speakers. Put differently, turn-taking refers to the mechanism
via which participants divide up the responsibility or right to engage in an
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interactive activity (Jefferson, Schegloff, and Sacks, 1974). Adjacency
pairs include the speeches of the speakers and are useful in determining the
relationship between the speeches of different speakers in a conversation.
This happens when a speaker's statement increases the likelihood of a
specific form of response. Question-answer exchanges are the adjacency
pairs that are used in conversations the most. Adjacency pairs have strong
inherent expectations as a recognized component of conversational
structure: inquiries are addressed, declarations are acknowledged,
complaints are addressed, and greetings are reciprocated (Pridham 2001:
27). There are pre-allocated systems and turn-by-turn allocation in
adjacency pairs. Pre-allocated systems in a conversation refer to long
sentence structures uttered only one speaker at a single turn whereas turn-
by-turn allocation reflects short and sequential sentence structures in which
each person speaks respectively. In regard to conversational maxims,
Grice, who introduced the Cooperative Principle, which is constituted by
the maxims of conversation, states “Make your conversational contribution
such as is required, at the stage at which it occurs, by the accepted purpose
or direction of the talk exchange in which you are engaged.” (Grice 1975:
45). The cooperative principle can be divided into four maxims. These
maxims are those of quality, relation, manner, and quantity, being related
to “the speaker’s commitment to truth, relevance, clarity, and to providing
the right quantity of information at any given time” (Attardo 1994:274).
As for speech acts, the classification of speech acts by Finegan and
Besnier (1989) based on Searle’ s speech acts and Austin’ s (1962)
locutionary, illocutionary and perlocutionary acts are greatly significant
concepts to be mentioned for the current study. Finegan and Besnier (1989:
304) define speech acts as acts performed by means of language. They
classified speech acts as follows: representatives, commissives, directives,
declarations, expressives and verdictives. Affirmations, declarations,
claims, theories, explanations, and recommendations are all mentioned by
representatives. Generally speaking, they can be classified as true or
untrue. Speech acts like vows, threats, pledges, and promises that bind the
speaker to a certain course of action are known as commissives. The goal
of directives is to elicit responses from the addressee in the form of
requests, challenges, invitations, commands, and so on. The conditions that
declarations describe—blessings, hirings, firings, marriages, and mistrial
declarations— come to pass. Expressives like "hello," "sorry,"
"congratulations," and "thank you" reveal the speaker's mental condition
or attitude. Verdictives render evaluations or conclusions by rating,
evaluating, appraising, and etc. Austin divides speech acts into three
categories, referring to them as "performatives": The term "locutionary
act" refers to the act of performing or saying something; it includes the
actual utterance and its apparent meaning, which includes phonetic, phatic,
and rhetic acts that correspond to the verbal, syntactic, and semantic
aspects of any meaningful utterance; illocutionary acts are the pragmatic
"illocutionary force" of the utterance, meaning that its intended
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significance is a socially valid verbal action; and perlocutionary acts are
the real effects and outcomes of illocutionary acts on people, such as
persuading, convincing, frightening, enlightening, inspiring, or in some
other way getting someone to do or realize something, whether on purpose
or not.

The present study aims to analyze and describe the linguistic
features of humor language in Temel Jokes regarding turn-taking and
adjacency pairs within Conversation Analysis which emerged under the
field of Discourse Analysis; Conversational Maxims developed by Grice
(1975) as constituting The Cooperative Principle; and with regard to
Speech Act Theory initiated by Austin (posthumously in 1962) and later
developed by Searle (1969).

1.1 Significance of the study and research questions

Although a good many studies on the concept of humor in jokes
have been carried out, studies on Turkish texts regarding humor in Turkish
jokes have mostly been concentrated upon the aspects of literary language,
and for this reason, the studies on different kinds of texts including the
language of humor in terms of a linguistic perspective are relatively
limited. This lack of linguistic studies on Turkish jokes in view of humor
has been taken as an inspiration while beginning this study.

Temel jokes in the current study were analyzed within the scope
of these research questions:

1. What are the conversational features in Temel jokes in respect to
turn-taking and adjacency pairs?

2. Do conversational maxims play a significant role in creating humour
in Temel jokes? If so, in what ways?

3.  What features can be seen in Temel jokes in regard to speech acts?

2. Review of Literature on Humor

In its many forms, humor seems to be one of the most delineative
characteristics of humans. Although humor is commonplace in everyday
life, it is thought by some people to be an elusive and indefinite theoretical
concept. Lafollette and Shanks (1993) point that humor is a pervasive
feature of human life, the nature of which is elusive, and they add that it
has generated little theoretical interest among the scholars. Nonetheless,
this has not been seen by the scholars of various disciplines as an obstacle
in studying humor, which has resulted in “epistemological hairsplitting”
rather than clarifying the issue (Attardo 1994:1). Scholars have been
studying humor in many fields of research, like psychology, philosophy,
linguistics, sociology, and literature. In sooth, studies on humor began to
increase especially in the second half of the 20th century and Davies
(1987), Raskin (1987), Apte (1988), and Oziinlii (1991) carried out studies
emphasizing semantic, pragmatic, social and cultural dimensions of
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humorous items. According to Eastman (as cited in Raskin 1985: 19), there
are Ten Commandments of humor:

a) Be interesting, b) Be unimpassioned, c) Be effortless, d)
Remember the difference between cracking practical jokes and conveying
ludicrous impressions, €) Be plausible, f) Be sudden, g) Be neat, h) Be right
with your timing, i) Give good measure of serious satisfaction, j) Redeem
all serious disappointments

As Attardo (1994:4) points out, in the field of literary criticism,
for example, that there is a need for a fine-grained categorization, whereas
linguists have often been happy with broader definitions, arguing that
whatever evokes laughter or is felt to be funny is humor. At the turn of the
20th century, Grieg (1923) was able to list a total of eighty-eight separate
theories of humor but many of these theories had borrowed heavily from
one another, and they differ only in details. Keith-Spiegel (1972) classifies
various humor theories into eight categories that can be summarized as:
Superiority Theory, Biological Instinct and Evolution Theory, Incongruity
Theory, Surprise Theory, Ambivalence Theory, Release and Relief Theory,
Configurational Theory and Psycho-analytic Theory. Sometime later,
Raskin (1985: 31- 36) divides the theories of humor into three categories:
incongruity theories, hostility theories and release theories. For the sake of
relevance, they will not be explained in this paper. The following section
clarifies the linguistic perspective on humor theorization.

2.1 Linguistic theorization of humor

It is possible to divide humor into two categories: nonverbal and
verbal humor. The former contains forms such as cartoons, gestures, facial
expressions, and clumsiness observed in both humans and animals whereas
the latter includes canned jokes, conversational jokes, witticisms, puns and
every day or media discourses, both written and spoken. Such a diversified
and broad field cannot be narrowed down to a discipline, and it is nearly
impossible to come up with an all-embracing theory of humor. However,
if one talks about verbal humor, it becomes a must to apply a linguistic
insight to the field. Later, some questions such as given below have been
listed by Ermida (2008: 41) as the questions that should be dealt with by
linguists studying humor: “What is the language of humor? Is there one, to
begin with? In what way, and to what extent, is humor conveyed
linguistically? Does it conform to common language usage, or does it
subvert its norms and conventions? What linguistic mechanisms do
comedians exploit? Are there specific linguistic resources available to
humorous use? If so, how do they work?”.

From above mentioned theories, linguistics has sided with
incongruity theories since these theories are essentialist, i.e., the attempt to
pinpoint what makes humor funny (Attardo, 1994).

Linguistic approaches to verbal humor have opened the path for
more systematic and falsifiable humor theories and “the period from the
1980s to the present has witnessed sustained and progressively heightened
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interest among language scholars in linguistically based accounts of verbal
humor” (Simpson, 2003: 16). Since then, linguists have contributed to the
field with their renewed theories that offers new hypotheses about the
cognitive processes of humor. Raskin’s (1985) Semantic Script Theory of
Humor and Attardo and Raskin’s (1991) General Theory of Verbal Humor
are still considered as the leading and the most influential theories in
linguistics.

2.1.1 Semantic script theory of humor (SSTH)

In Ritchie’s (2004: 69) words, “the Semantic Script Theory of
Humor (hereafter, the SSTH) is one of the few attempts to approach
verbally expressed humor in a systematic and theoretical fashion, and as
such is to be welcomed”. General aim of the SSTH is to form information
— processing system which is able to account for the humorousness of a
text. For the SSTH, the central aspect of verbal humor was
semantic/pragmatic, and it explains the funniness of a joke with scripts or
frames defined as “an organized complex of information about some entity,
in the broadest sense: an object (real or imaginary), an event, an action, a
quality, etc.” (Attardo, 2001: 2).

2.1.2 General theory of verbal humor (GTVH)

Attardo and Raskin (1991) revised the SSTH and extended it into
GTVH. GTVH has been further extended by Attardo (1997, 2001) to
analyze not only jokes but also narratives, stand-up or longer humorous
texts. Attardo (2001: 22) claims that “whereas the SSTH was a semantic
theory of humor, the GTVH is a linguistic theory at large — that is, it
includes other areas of linguistics as well, including, most notably, textual
linguistics, the theory of narrativity, and pragmatics broadly conceived”.
The extension has been made with six “knowledge resources” (KRs in
short) which are: the script opposition (SO) - known from the SSTH, the
logical mechanism (LM), the target (TA), the narrative strategy (NS), the
language (LA) and the situation (SI).

For more detailed explanations and some logical mechanisms and
examples in jokes, see Attardo (1997) and Attardo et al. (2002).

According to Raskin (1985), the text of a joke is clear up to the
punchline. The punchline forces a change in script and opens the hearer's
eyes to the fact that there are multiple ways to understand the text from the
outset. Furthermore, covered by Raskin (ibid) is the concept of the "non-
bona-fide mode of communication." He claims that the manner that non-
bona-fide communication deviates from bona-fide communication—which
is sincere, serious, and information-conveying—is by breaking one or more
of the four conversational maxims of Grice's (1975) Cooperative Principle.
Moreover, Raskin (1985:100) notes that the speaker may violate these
maxims intentionally or inadvertently; in the former scenario, the speaker
is conscious of the semantic ambiguity s/he has generated, but in the latter
scenario, the speaker is unaware of it. Thus, even if the speaker in the later
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instance is sincere, the hearer will see the statement as being dishonest,
meaning they will pick up on the ambiguity.

There is a study carried out by Karahan (1997) which is similar to
the present study in terms of the features analyzed. In that study, she
analyzed Nasreddin Hodja jokes within the viewpoint of conversation
analysis and speech acts. She found out that in Nasreddin Hodja’s speech
turns in the text of jokes, there are pre-allocated systems of turn taking
since there is no pressure on Hodja while talking to others and there is no
one to interrupt his speech; whereas the other people, whom Hodja talks
to, feel pressure on themselves due to Hodja and thus their speech is
relatively short and this refers to turn-by- turn allocation. In terms of
adjacency pairs, the speech goes on in turns with different people’ s
talking. An important point here is that Hodja does not permit others to talk
a second time in a row. According to the classification of Finegan ve
Besnier (1989); verdictives, directives and representatives have been found
in the Hodja’s jokes in regard to speech acts. In addition, illocutionary and
perlocutionary acts have mostly been observed. Regarding the
conversational maxims, Hodja sometimes obey the maxims when he tells
the truth on the jokes and sometimes does violate one or more maxims
intentionally so as to make the readers think on the jokes by means of
implicature and later find the humor themselves.

In another study, Ucar (2014) studied the puns collected from the
specialized authentic corpus which is built from the transcriptions of the
video recordings of the television show Komedi Diikkani ‘Comedy Shop’.
Puns can be defined shortly as the use of words in a way that suggests two
or more meanings which are usually incompatible and thus the creation of
humorous effect. The instances used in Komedi Diikkani ‘Comedy Shop’
were categorized and from the analysis, Ugar determined that these puns
has a different structure from other humor genres like stand-up and sitcoms
and thereby puns can be defined as a new humor genre.

3. Method
3.1 Sample

To test the questions of the study, lots of Temel jokes were found.
However, although humor is created through linguistic features in some
jokes, it results from adult jokes in some others. Thus, with the aim of
censoring unwanted meanings, this latter kind of jokes were excluded from
the scope of the study and 20 randomly chosen jokes of Temel were
determined as the database of the study. They were gathered from various
websites since it is easier to get them from websites given in the references
section.

3.2 Data collection and analysis

The framework of analysis in Temel jokes was adapted from
General Theory of Verbal Humor (GTVH) based on three different levels.

341



Abdullah TOPRAKSOY - Understanding humor in Temel jokes: Insights from conversation analysis, conversational
maxims, and speech act theory

In regard to Conversation Analysis, these jokes were studied in terms of
turn taking which determines the turns of different characters in the jokes
and adjacency pairs that include the speeches of these characters and their
relationships and later conversational maxims in Temel jokes were
analyzed in order to find out their importance in creating humor.

Finally, speech act analysis was carried out on Temel jokes. In this
part, first, the framework of the classification of speech acts by Finegan
and Besnier (1989) based on Searle’ s study was employed and then Austin’
s performative speech acts were investigated in the jokes.

Later on, the findings were described, and the results gathered
from the analysis were based on descriptive statistics and given in tables
with relevant numbers of instances and their frequencies.

It is crucial to note that this study adopts a text-based
methodology, with a specific focus on delineating and interpreting
linguistic features within Temel jokes. The intent is not to generalize
humor language but to offer a detailed account of linguistic nuances
specific to this particular genre. The analysis and numerical data were
processed without the use of any software tool.

For convenience and clarity before entering the analysis of jokes,
a short description of characters in Temel jokes is given: the main character
in these jokes is mainly Temel. He is from Rize in some jokes and from
Trabzon in some others. Dursun and/or Idris are secondary characters.
Fadime is either Temel’ s wife or his lover. All the characters, primarily
Temel, generally perform illogical or absurd behaviors in jokes to create
humor and to make the readers laugh.

Notably, the textual scripts of the jokes are not included in this
paper for brevity. Interested readers can access both the English and
original scripts, each numerically aligned with the linguistic analysis
section, through the provided link below:

https://docs.google.com/document/d/1gQ325ulsSOCXuRXEru3xl
vVToKFMnw9c/edit

4. Results

As the analyses were text based relevant to each joke and each
category, it is a long file. Therefore, the linguistic analyses carried out can
be reached at the link provided below:

https://docs.google.com/document/d/1jEORkiz4jFMsJBQ2F12q
KoZMIdHTYAzVs7vHf M2Vel/edit
?usp=share link.

The results of the study are described in tables and explanations
for tables are given beneath them. Table 1 shows the numbers related to
turn-taking and adjacency pairs. Table 2 demonstrates conversational
maxims occurred in the jokes. Table 3 shows speech acts based on Finegar
and Besnier’ s classification and Table 4 reflects Austin’s speech acts.
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Table 1. Uses of turn takings and adjacency pairs in Temel jokes
Categories Instances in Percentage
the jokes (n=)

Turn-by-turn allocation 18 90%
Pre-allocated systems 1 5%
Uncategorized 1 5%

TOTAL 20 100%

Out of 20 jokes, there is a huge dominancy of turn-by-turn
allocation of speeches over the other categories as seen in Table 1. This
means that the talking-turns of the characters are sequential and that Temel
has no pressure on the other characters in these jokes. There is one instance
of a ‘pre-allocated system’ in the study and it results from the announce in
the plane. The content of the announce is pre- determined and thus it can
be regarded as a pre-allocated system. In addition, there is another instance
which is ‘uncategorized’. This group occurs since there is no conversation
in one of the jokes analyzed. Temel talks in a monolog, not in a dialog.

Table 2. Violations of maxims

Category of maxims Violation of Percentage
maxims(n=)

Relevance 7 30,43%

Quantity 5 21,73%

Quality 2 8,69%

Manner 1 4,34%

No violation 8 34,78%

TOTAL 23 100%

There are 23 instances of maxims observed in total in the jokes.
The humor in these jokes is created sometimes with the help of the
violation of maxims and sometimes of obeying the maxims. Violation of
maxims (n=15, 65,22% out of 23 total) is the one that is most observed in
the jokes. This means that Temel generally gives responses to other
characters but in an irrelevant (n=7, 30,43% out of 23 total) way and by
doing so, the humor is created. Violation of quantity (n=5, 21,73% out of
23 total) follows it and humor is said to have been created in some instances
through the violation of the maxim of quantity. However, there are also
instances in which humor is created by means of obeying the maxims.
There are 8 instances (34,78% out of 23 total) in this category.
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Table 3. Speech acts in Temel jokes based on Finegar and Besnier’ s classification

Categories Instances(n=) Percentage
Representatives 20 66,66%
Verdictives 6 20%
Directives 4 13,33%
Declarations 0 0%
Expressives 0 0%
Commissives 0 0%
TOTAL 30 100%

Out of 30 instances of speech acts given in Table 3, the most
observed category is ‘representatives’ with 20 instances (66,66%) in the
jokes. “Verdictives’ follow ‘representatives’ with 6 instances (20%) and
lastly ‘directives’ (13,33%) have been observed with 4 instances. The
interpretation of this result is that there are many answers given to the
questions in the jokes, and assertions, statements, claims and descriptions
are generally found in Temel jokes. Furthermore, the presence of
verdictives in the jokes show that some assessments or judgments are made
in the conversations of these jokes. Finally, the instances of directives in
the jokes represent that commands and requests are seen during
conversation in some jokes. Commissives, declarations and expressives
have not been observed and this means that, in terms of humor in Temel
jokes, there is no place for them since humor in these jokes is not based on
these categories.

Table 4. Austin’s speech acts in Temel jokes

Categories Instances(n=) Percentage
Illocutionary acts 26 43,33%
Locutionary acts 21 35%

Perlocutionary acts 13 21,66%
TOTAL 60 100%

It is clear from the Table 4 that illocutionary acts (n=26, 43,33%
out of 60 total) are the mostly observed speech acts. This means that
illocutionary acts in the jokes represent that there are questions and
requests mostly used in the conversation of the jokes and humor is created
mostly through questions and requests. In the second place, locutionary
acts (n=21, 35% out of 60 total) follow illocutionary acts and this reflects
that in many parts of the jokes, humor is behind the statements uttered by
the characters. Finally, the small presence of perlocutionary acts (n=13,
21,66% out of 60 total) refers to the instances in which characters try to
persuade or otherwise get someone to do or realize something in the jokes.
The humor is created in few numbers of jokes by doing so.
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5. Discussion

In regard to turn-taking and adjacency pairs, turn-by-turn
allocation of speeches are dominant in Temel jokes since the main
character Temel does not have any pressure on the other characters and the
sequences of turn-taking and duration of talking are more or less similar
for any character in the jokes. In addition, the humor in Temel jokes can
be said to have been created sometimes by means of the violation of
maxims and sometimes by obeying the maxims. However, the most
violated maxim is the maxim of relevance. This means that Temel
generally gives responses to other characters but in an irrelevant way and
by doing so, the humor is created. Examining the classification of speech
acts by Finegar and Besnier, a substantial preponderance of 'representative’'
speech acts is observed in Temel jokes. Responses to questions, assertions,
statements, and descriptions emerge as prominent linguistic features,
overshadowing the relatively sparse instances of assessments, judgments,
and commands within these narratives. The overarching reliance on
question-and-answer formats further aligns Temel jokes with Austin's
notion of illocutionary acts, establishing a significant link between
linguistic acts and humor creation. In parallel, the investigation into
locutionary acts reveals that humor often emanates from the statements
articulated by characters in Temel jokes. This underscores the centrality of
locutionary acts as vehicles for humor, underscoring the linguistic
intricacies that contribute to comedic effects. While perlocutionary acts,
encompassing persuasion, convincing, and influencing actions, play a role
in humor creation, they constitute a smaller proportion of instances within
Temel jokes.

When compared to the results of the study on Nasreddin Hodja
Jokes carried out by Karahan (1997), some points can be mentioned
between Temel Jokes and Nasreddin Hodja Jokes. First of all, turn-by- turn
allocation of speeches are dominant in Temel jokes in terms of turn-takings
since Temel does not have any pressure on or dominance over the other
characters while pre-allocated systems are seen in Hodja’s jokes due to his
dominance in his jokes. Secondly, moving on maxims, the humor in both
characters’ jokes are created through mostly the violation and, to a lesser
degree, obeying to these maxims. Thirdly, while the Hodja is a dominant
character and thus perlocutionary acts can be greatly encountered in his
jokes, illocutionary and locutionary acts are frequently observed in Temel
Jokes since he is not a dominant character giving commands to others or
he does not have any pressure on the other characters in the jokes.

In summary, the exploration of Temel jokes reveals a nuanced
interplay of linguistic elements, wherein turn-taking dynamics, maxim
violations, and speech acts collectively contribute to the intricate fabric of
humor. This study adds a distinctive layer to the understanding of humor
in linguistic contexts, underscoring the unique comedic dynamics inherent
in Temel jokes.
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6. Conclusion

This study undertook a comprehensive analysis of Temel jokes,
employing a multifaceted approach encompassing turn-taking and
adjacency pairs, conversational maxims, and speech acts classified within
the frameworks of Finegan-Besnier and Austin. The findings offer valuable
insights into the dynamics of humor creation within the context of Temel
jokes.

The dominant observation in turn-taking dynamics reveals a
conspicuous preference for a turn-by-turn allocation of speeches over pre-
allocated systems. This pattern suggests that Temel, as the main character,
operates without exerting pressure on other characters, fostering a
conversational landscape characterized by uniformity in turn-taking
sequences and duration of speech for each character.

Furthermore, the analysis of humor in Temel jokes underscores a
noteworthy reliance on the violation of conversational maxims as a primary
mechanism for generating comedic effects. Notably, the maxim of
relevance emerges as the most frequently violated, with Temel often
responding to other characters in an irrelevant manner, thus constituting a
foundational element in the creation of humor.

Delving into the realm of speech acts, the study reveals a marked
preference for 'representative' acts, particularly answers to questions,
assertions, statements, and descriptions within Temel jokes. Assessments,
judgments, and commands, while present, constitute a minor proportion
within the narrative. Given the prevalent question-and-answer format of
Temel jokes, a predominance of illocutionary acts, as theorized by Austin,
becomes evident, playing a pivotal role in humor creation.

Moreover, the study illuminates the nuanced role of locutionary
acts, indicating that humor occasionally emanates from the statements
made by characters in Temel jokes. In contrast, acts related to persuading,
convincing, or influencing actions are infrequent within these narratives,
suggesting a limited role in humor creation.

In summary, while the inherent illogical and nonsensical behaviors
of characters contribute to the humor in Temel jokes, a deeper examination
reveals the pivotal role played by linguistic features. The intentional
violation of conversational maxims, coupled with a reliance on specific
speech acts, emerges as a robust mechanism for humor creation within
Temel jokes. These linguistic intricacies, outlined in the study,
significantly contribute to our understanding of the unique comedic
dynamics inherent in Temel jokes.
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ABSTRACT

In Turkish, 3™ person plural subjects normally appear with verbs that are unmarked for
number, rendering these verb forms indistinguishable from the singular form. The
plural morpheme —/Ar is preferentially omitted from the verb, especially in spoken
discourse, so as to avoid repeating the same morpheme that also marks plurality on
nouns. Plural suffix omission in Turkish is optional and is affected by grammatical,
surface-level, and semantic constraints such as subject animacy and subject position.
The present study investigates to what extent Turkish heritage speakers are sensitive to
these constraints and whether they differ from non-heritage speakers. 48 non-heritage
Turkish speakers resident in Istanbul, Tiirkiye, and 58 heritage Turkish speakers
resident in Berlin and Potsdam, Germany, were tested by using a scalar acceptability
judgement task. The experimental stimuli were created by manipulating both subject
animacy and subject position to test the effect of animacy and subject-verb distance on
the acceptability of overt plural marking on the verb. Besides confirming the general
preference for singular verb forms, participants' judgement patterns were affected both
by subject animacy and by subject position. Significant differences were observed
between heritage and non-heritage speakers in their acceptance of plural-marked verbs,
suggesting that the relatively subtle interplay between subject animacy and subject
position on optional subject-verb agreement marking is not always fully acquired under
heritage language conditions.

Keywords: Subject-verb agreement, Turkish, Heritage speakers, Subject animacy,
Subject position

0z
Tiirkgede 3. ¢ogul sahis 6zneleri normalde fiilde 3. ¢ogul sahis eki olmadan kullanilir,
bu durumda bu fiil bigimleri 3. tekil sahis ¢ekiminden ayirt edilemezler. Cogul eki olan
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—lAr, ozellikle konusma dilinde isimlerde de ¢ogul durumu belirten ayni eki
tekrarlamaktan kaginmak igin tercihen fiilde kullanilmaz. Tiirk¢ede 3. ¢ogul sahis
ekinin fiilde kullanilmamas: tercihe baglidir ve bu durum 6znenin canli olup olmamasi
ile Oznenin ciimle igindeki konumu gibi dilbilgisel, yiizeysel ve de anlamsal
kisitlamalardan etkilenmektedir. Bu ¢alismanin amaci Tiirk¢e miras dil konusucularmin
bu kisitlamalardan ne derecede etkilendiklerini ve D1 Tiirkge konusucularindan
farklilik gosterip gostermediklerini arastirmaktir. Tiirkiye’nin Istanbul sehrinde
yasayan 48 D1 Tiirk¢e konusucusu ile Almanya’nin Berlin ve Potsdam sehirlerinde
yasayan 58 miras dil Tiirk¢e konusucusu skaler bir kabul edilebilirlik yarg: testi
kullanilarak test edildiler. Deneyde kullanilan ctimleler fiilde 3. ¢ogul sahis ekinin
bulunmasinin kabul edilebilirligi lizerinde 6znenin canli olup olmamasi ile 6znenin
climle igindeki konumunun etkisini 6lgmek amaciyla hem 6znenin canliliginin hem de
Oznenin climledeki konumunun manipiile edilmesiyle olusturulmustur. Fiilin 3. tekil
sahis olarak kullanilmasina yonelik genel tercihin dogrulanmasinin yani sira, sonuglar
katilimcilarin yargi kaliplarinin hem 6znenin canli olup olmamasindan hem de 6znenin
climle i¢indeki konumundan etkilendigini gostermektedir. Fiilin 3. ¢cogul sahis eki ile
kullanimi konusunda D1 ve miras dil Tiirk¢e konusucular: arasinda dnemli farkliliklar
gozlemlenmistir. Bu durum, tercihe bagli olan 3. ¢ogul sahistaki 6zne-fiil uyumunda
etkili olan 6znenin canliligl ve konumu etkilesiminin miras dil kosullar1 géz 6niinde
bulunduruldugunda tam olarak edinilemedigini gostermektedir.

Anahtar Sozciikler: Ozne-fiil uyumu, Tiirkce, Miras dil konusuculari, Oznenin
canliligi, Oznenin ciimledeki konumu

1. Introduction

In languages with subject-verb agreement (SVA) marking, the
verb has to correspond in number with the subject for the sentence to be
grammatical; that is, the verb has to be properly inflected. Previous
research has reported that heritage speakers (HS) experience difficulties
with inflectional morphology and morphosyntax, including SVA marking
in their heritage language (HL) (see Benmamoun et al., 2013a, 2013b for
reviews). HS are considered a subset of (unbalanced) bilinguals who were
raised in homes where a language other than the dominant community
language was spoken, resulting in some degree of bilingualism in both the
heritage and the community language (Scontras et al., 2018). Because HS
acquire the non-dominant language from reduced input and practice it less,
they struggle a lot with inflectional processes and frequently make SVA
marking errors, such as failing to produce the correct agreement or
accepting agreement mismatches (Polinsky, 2018; Scontras et al., 2018).
HS have also been reported to be inclined to use more singular forms
(Prada Pérez & Pascual y Cabo, 2011), and Polinsky and Scontras (2020)
claim that HS show a tendency to simplify agreement systems by using
singular forms as a default. While most of the HS studies have investigated
the categorical SVA marking in different languages such as Arabic,
Russian, and Spanish, very few studies have focused on the optional
agreement. It has been argued that optional SVA marking is more
vulnerable and more likely to be affected under HL conditions when
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compared to the categorical SVA marking (Benmamoun et al., 2013a, p.
161-166).

One example of the optional SVA marking languages is Turkish.
Although Turkish is an agreement-marking language with specific person
markers, it has been observed that under certain circumstances, the 3™
person plural marker —/4r can be omitted from the verb. The omission of
the plural marker —/A4r is affected by grammatical, surface-level, and
semantic constraints. The omission of the plural marker makes the verb
form indistinguishable from the 3™ person singular form, in which no
person marker is added to the verb (e.g., Goksel & Kerslake, 2005;
Kornfilt, 1997; Schroeder, 1999; Sezer, 1978). This situation is illustrated
in (1).

(D) Cocuk-lar kiitiiphane-den gel-di-(ler).
child-PL library-ABL come-PST-(PL)?
'Children came from the library.'

Although native Turkish speakers have the tendency to avoid
multiple occurrences of plural markers within a single clause or phrase,
prescriptive grammar books clearly prohibit the omission of plural
agreement markers (Goknel, 2013, p. 424-425; Korkmaz, 2009, p. 27).
According to Johanson (1998, p. 37), this phenomenon is a feature of
Turkic languages, which is applied with an attempt to use morphological
devices economically and avoid redundancy. Yet, some factors, such as
subject animacy (Sezer, 1978) together with the subject position (Bamyaci,
2016) have been found to affect the possible omission of the plural marker
from the verb.

The current study aims at exploring the effect of subject animacy
and subject position in the acceptance of plural marker in the verb forms
with 3" person plural subjects in an acceptability judgment experiment and
comparing heritage and non-heritage Turkish speakers in their optional
agreement marking. As HS receive limited and qualitatively different input
when compared to monolingually-raised individuals, this may result in
divergent attainment in their HL (Scontras et al., 2015) and differences in
the usage of the optional agreement marking due to their problems with
morphosyntatic operations (Montrul 2008). The present study also
investigates how and to what extent subject animacy interacts with subject
position in the optional agreement marking. Finally, the design of the
stimuli intends to find out how both groups’ optional acceptance of plural
verb forms is affected when the distance between the subject and the verb
increases.

2 Abbreviations used for morphemic glosses: 15T PERSON PL = first person plural marker; ABL =
ablative; ACC = accusative; AOR = aorist; DAT = dative; GEN = genitive; INABIL = inability marker;
LOC = locative; PART = participle; PL = plural; POSS = possessive; PRS = present tense; PST = past
tense; REL CL = relative clause; REP PST = reported past tense; SP = subject participle.
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1.1 Subject-verb agreement in heritage languages

The agreement relation between the subject and the verb has been
an ideal linguistic phenomenon to investigate with HS, and most of the
previous studies have focused on the agreement errors during production.
Polinsky (1997, 2006) found a clear proficiency effect for HS in their SVA
marking; that is, highly proficient Russian HS had an accuracy rate of 66%
in their correct SVA marking, whereas the low proficiency group’s
accuracy was only 30%. In another study with Egyptian and Palestinian
Arabic HS, Albrini et al. (2013) found an error rate of 18% in SVA
marking. It is crucial to note that non-heritage speakers also make SVA
marking errors during production; however, their error rate is quite low,
remaining below 5% (Poulisse, 1999). From the studies above, it can be
inferred that there is a considerable difference in the error rates of heritage
and non-heritage speakers, confirming that SVA marking is a vulnerable
grammatical domain for HS.

Conversely, there are also studies that show SVA marking in HS
is unaffected and native-like. For example, studies with Hungarian HS (De
Groot, 2005; Fenyvesi, 2000) demonstrate no vulnerability in their SVA
marking. Similar results were also obtained for English-Hungarian
bilingual children living in the United States and whose Hungarian is the
HL (Bolonyai, 2007). In another study, Montrul et al. (2012) used an oral
production task with Hindi HS living in the United States and found that
they had approximately the same accuracy level as the non-heritage
speakers in their production of correct SVA marking (99.87% vs. 99.76%).

There are also studies that explore SVA marking errors in the
comprehension of HS. By employing an untimed grammaticality task,
Sherkina-Lieber (2011) and Sherkina-Lieber et al. (2011) investigated
SVA marking with HS in an agglutinative language, Labrador Inuttitut.
The results indicated 75% accuracy in HS with high proficiency and 33%
accuracy in HS with low proficiency. These numbers suggest that SVA
marking errors can be observed in comprehension as well. In another study,
Foote (2011) used a word-by-word sentence reading task and tested SVA
marking in Spanish non-heritage speakers, Spanish HS, and L2 Spanish
learners. Foote observed that all participating groups were sensitive to
number agreement errors since they displayed longer reading times for
ungrammatical sentences. Finally, Scontras et al. (2018) replicated the
design and materials of Fuchs et al. (2015) to investigate Spanish
agreement marking with HS. The results of an auditory sentence rating task
showed differences between heritage and non-heritage speakers, as HS
were found to lose sensitivity to agreement errors.

To recapitulate, previous production and comprehension studies
show that categorical SVA marking can be vulnerable in HS not only in
production but also in comprehension. Yet, very little is known about the
optional SVA marking, and few studies have focused on how HS would
perform in this phenomenon, which serves as the main motivation of the
present study.
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1.2 Optional Subject-Verb Agreement in Turkish

Although Turkish is an SVA marking language, it is also a good
example of the optional marking. While 1t and 2" person singular subjects
are marked with singular verb forms, their plural counterparts are marked
with plural verb forms. Yet, 3 person plural subjects have optional verb
marking and can also be used with unmarked (@) singular verb forms,
where the omission of the plural suffix —/4r renders the verb form
indistinguishable from the 3™ person singular form (Bamyaci et al., 2014;
Bamyaci, 2016; Goksel & Kerslake, 2005; Kornfilt, 1997; Schroeder,
1999; Sezer, 1978); see (1) above. According to Kirchner (2001), the
preferential omission of the plural marker from the verb is mostly seen in
the spoken discourse but not in the formal written discourse. Previous
theoretical and experimental studies have shown that the subject’s degree
of animacy plays a significant role in the usage of the plural marker on the
verb for sentences with 3™ person plural subjects (Bamyaci et al., 2014;
Bamyaci, 2016; Goksel & Kerslake, 2005; Kirchner, 2001; Kornfilt, 1997;
Lago et al., 2019; Schroeder, 1999; Sezer, 1978; Uygun & Felser, 2023).
The general consensus is that 3™ person animate plural subjects may take
either the plural marker on the verb or remain unmarked (2), while 3™
person inanimate plural subjects usually remain unmarked (3), taken from
Sezer (1978, p. 26).

(2) Ogrenci-ler  gel-di-(ler).
student-PL come-PST-(PL)
'Students came.'

3) Mektup-lar gel-di-(*ler).
letter-PL come-PST-(*PL)
'Letters arrived.'

The example with the 3" person animate plural subject (2) shows
optional SVA marking. It has been argued that the presence of the plural
marker on the verb in sentences with 3" person animate plural subjects
depends on the speaker’s stylistic preferences and does not cause a change
in the meaning of the statement (Kirchner, 2001; Kornfilt, 1997; Sezer,
1978).

Another crucial factor that affects the optional SVA marking in
Turkish is the subject’s position in the sentence. Turkish is classified as a
head-final and left-branching language whose canonical word order is
Subject-Object-Verb (SOV) (Erguvanli, 1984; Kornfilt, 1997; Goksel &
Kerslake, 2005). However, Turkish word order is very flexible and allows
all the possible orders. This means that constituents can occur in any order,
and each order is equally grammatical (Goksel & Kerslake, 2005, p. 343).
Erguvanli (1984) claims that the grammatical role of a Turkish constituent
does not depend on its position in the sentence since Turkish constituents
are morphologically marked to signal their grammatical role, leading to
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flexibility in word order. Johanson and Csaté (1998) claim that when a 3™
person plural subject appears close to the verb, especially in Object-
Subject-Verb (OSV) sentences, the SVA marking shows optionality and
occurs less frequently. Turkish speakers exhibit a general tendency to use
morphological markers economically, and this tendency leads them to
avoid duplicating plural markers that are very close to each other. This is
illustrated by (4) taken from Schroeder (1999, p. 117-118).

4) Tiirkiye 'nin cesitli  yer-ler-in-den gel-en
Tiirkiye’GEN  various region-PL-POSS-ABL come-SP
organize ol-ama-mig gemi  adam-lar-in-1
organized be-INABIL-REP PST ship  man-PL-POSS-ACC
bu simsar-lar  sat-ar.

this agent-PL  sell-AOR
'It is these job agents who manage the sailors which come from
different regions of Turkey and could not organize themselves.'

The information-structure dimension of sentence interpretation in
Turkish has assigned three sentence positions: immediately preverbal,
postverbal, and sentence-initial (Erguvanli 1984, Kornfilt 1997, Kiligaslan
2004, Goksel & Kerslake 2005). The immediately preverbal position is
used to emphasize a particular constituent, which is also called focusing,
to highlight the information provided by the constituent. Postverbal
position is for de-emphasizing a particular constituent or constituents,
which is also known as backgrounding. Finally, the sentence-initial
position is used to make a particular constituent or constituents the pivot
of the information that is provided in a sentence and is also referred to as
topic (Goksel & Kerslake, 2005, p. 344). According to Bamyac1 (2016, p.
120), if a subject appears in the non-initial position, this subject cannot be
interpreted as topic, and this situation also affects the omission of the plural
marker on the verb. A 3™ person plural subject that is in the sentence-initial
position can trigger the use of the plural marker on the verb as it is the topic
of the sentence; however, the same subject in the immediately preverbal
position may trigger the use of a singular verb form because it is the focus
of the sentence (Bamyaci, 2016, p. 127).

The final factor that affects the optional SVA marking is the linear
distance between the subject and the verb. According to Goksel (1987), if
there are many sentence materials between the 3 person plural subject and
the verb, then the verb takes the plural marker without considering the
animacy of the 3™ person plural subject. The example with the animate
subject (5) is taken from Schroeder (1999, p. 117), and the one with the
inanimate subject (6) is taken from Goksel (1987, p. 71).
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%) Tabii kadin-lar toplum-umuz-da bizim  igin
of course woman-PL society-POSS-LOC our for
¢cok ¢cok onemli bir yer teskil ed-iyor-lar.
very  very  important a place  form-PRS-PL
'Of course, for us, women are of great importance in our society.'

(6) Kitap-lar ya diin aksam-ki deprem-in
book-PL either last night-REL CL earthquake-GEN
siddet-in-den vada o  eski kiitiiphane zaten
force-POSS-ABL or that old library already
clirtik  ol-dug-u icin yer-e diis-miis-ler.
rickety be-PART-POSS because floor-DAT fall-REP PST-PL
'The books have fallen on the floor either owing to the force of
last night’s earthquake or because that old library was rickety
anyway.'

To encapsulate, the animacy of the 3™ person plural subject, the
word order, and the linear distance between the 3™ person plural subject
and the verb have been found to be crucial factors that influence the
optional SVA marking in Turkish.

1.3 Experimental approaches to optional subject-verb agreement
marking in Turkish

Few experimental studies have been conducted to explore the
optional SVA marking in Turkish. In one of these studies, Bamyaci et al.
(2014) employed a magnitude estimation acceptability judgment task to
investigate the interaction of the optional SVA marking and the subject’s
level of animacy® in two-word sentences that consist of a plural subject
noun phrase followed by a verb. The experiment was conducted with young
(between ages 21-35) and old (between ages 40-54) non-heritage Turkish
speakers living in Tiirkiye. The researchers observed an overall preference
for the singular verb forms and concluded that these forms were considered
as default forms by non-heritage Turkish speakers. The researchers also
found a strong effect of the subject’s level of animacy on the optional SVA
marking. When the subject was animate, the omission of the plural marker
on the verb was optional; however, the plural marker was preferentially
omitted when the subject was inanimate. Subtle differences were also
observed between the young and old participant groups such that older
participants had a stronger preference to accept the plural marker on the
verb when compared to younger participants. In addition, the subject’s
level of animacy affected the older participants differently than the
younger participants. The researchers concluded that the observed
differences between the younger and older participants indicate synchronic
language change, in which the omission of the plural marker on the verb
becomes the norm.

3 The levels of animacy included human, animal, quasi-animate, and inanimate.
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In another study, Bamyac1 (2016) explored the interaction of the
optional SVA marking and the subject’s level of animacy by comparing
heritage and non-heritage speakers of Turkish. She used the same stimuli
and task and obtained similar judgment patterns from both groups. A
general preference for the omission of the plural marker on the verb in two-
word sentences was also observed in the HS. In addition, HS accepted
plural-marked verbs more when the subject was animate but preferred the
omission of the plural marker for inanimate subjects. Yet, Bamyac1 also
observed some differences between the groups. For example, HS had a
greater likelihood of accepting plural-marked verbs, and the subject’s level
of animacy affected them differently. That is, both groups exhibited similar
judgment patterns for inanimate subjects, whereas HS had a preference to
accept plural-marked verbs more when the subject was animate. These
findings show that the modulation of animacy on the optional SVA
marking was different in the grammar of HS.

Lago et al. (2019) used a binary-choice acceptability judgment
task and investigated the optional SVA marking in heritage and non-
heritage speakers only with animate subjects. The researchers obtained
some group differences in the judgment patterns, such as while the non-
heritage group preferred the omission of the plural marker on the verb, HS
accepted the plural-marked and singular forms of the verb to similar
extents (86% and 91%, respectively). The researchers also found a
significant effect of the age of acquisition (AoA) of German; that is, HS
with later AoA of German performed similar to non-heritage speakers,
whereas HS with early AoA of German preferred the plural-marked verb
forms more.

Uygun and Felser (2023) recently examined the effect of both
subject animacy and subject position (SOV vs. OSV) on the optional SVA
marking with heritage and non-heritage speakers in a set of 24
experimental items consisting of five words. The HS were divided into two
groups based on their AoA of German: lower proficiency HS (LPHS) were
born in Germany and had an AoA of German below age seven, and
advanced proficiency HS (APHS) were born in Tiirkiye and had an AoA
of German after age seven. The results showed that singular verb forms
were generally rated more favourably than plural-marked forms by all
participant groups. All groups rated plural-marked verbs significantly
better when the subject was animate, while singular verb forms were rated
numerically better when the subject was inanimate. However, the effect of
animacy was found to be less in OSV sentences, in which the subject was
directly adjacent to the verb. In OSV sentences, singular verb forms were
rated better than plural-marked forms by all groups regardless of animacy.
The researchers also found significant differences between the LPHS and
the two comparison groups. The LPHS over-accepted plural-marked forms
with animate subjects in SOV sentences whilst they over-accepted singular
verb forms in OSV sentences, indicating that they are particularly keen to
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avoid morpheme duplication in OSV sentences. They also contrasted the
two animacy conditions more strongly than both comparison groups.

Taken together, these results indicate that Turkish HS are sensitive
to subject animacy that plays a role in optional SVA marking with 3%
person plural subjects. Compared to non-heritage speakers, they have a
greater likelihood of accepting plural-marked verbs, which is especially
observed in HS with early AoA of German. Due to the paucity of the
previous studies, it is not completely clear if the observed pattern is a
general feature of heritage Turkish or if the obtained divergences are
specific to grammatical phenomena that allow optionality (Bamyaci,
2016). The effect of subject position in optional SVA marking needs more
empirical evidence to make any generalizations. Therefore, the current
study aims to build on and extend previous research by examining the
effect of subject animacy and subject position in HS by further exploring
the effect of linear distance between the subject and the verb on the
optional SVA marking.

1.4 Purpose of the present study

The present study investigates to what extent Turkish HS with an
early AoA of German are sensitive to grammatical, surface-level, and
semantic factors on optional Turkish SVA marking in longer (8-word)
sentences with an attempt to explore the following research questions:

RQ1: Do heritage and non-heritage speakers show any differences in
accepting plural-marked vs. singular verb forms across different
subject animacy and subject position conditions?

RQ2: If so, how do subject animacy and subject position conditions
affect heritage and non-heritage speakers' acceptance of different
verb forms?

Based on the results of the previous studies, an overall preference
for singular verb forms in both groups is expected. Regarding the effect of
subject animacy, more singular verb forms are predicted for sentences with
inanimate than animate subjects. When it comes to the effect of subject
position, the most plural-marked verb acceptances are anticipated in SOV
sentences, where there is a lot of sentence material between the subject and
the verb, whereas singular verb forms are predicted to be accepted mostly
in OSV sentences, when the subject and the verb are adjacent constituents.
Finally, as the HS participants have an early AoA of German, significant
differences with the non-heritage group are expected. The first difference
is assumed to be observed in the acceptance of different verb forms. If HS
accept more singular verb forms, this will show their tendency to simplify
the optional SVA marking and use singular verb forms as default.
Conversely, if HS accept more plural-marked verbs, this can be related to
their tendency to regularize the optional SVA marking. The second
difference is foreseen in the effect of subject animacy and subject position
because previous studies have shown that HS are more strongly affected

358



Serkan UYGUN - Optional subject-verb agreement in heritage Turkish

by their effects and exhibited more divergent sensitivity to their effects in
the optional SVA marking.

2. Method
2.1 Sample

48 non-heritage Turkish speakers were recruited and tested in
Istanbul, Tiirkiye. All spoke the standard dialect of Turkish, and none of
them reported any knowledge of German. This group (37 females, between
ages 19-60, M = 36.25, SD = 9.94) will be referred to as non-heritage
control speakers (CTR). All of them were either studying at the university
or were university graduates when they were tested. The HS group
involved 60 participants who spoke both Turkish and German daily and
were recruited from the large Turkish community in Berlin and Potsdam.
2 participants from the HS group were excluded, one due to low Turkish
proficiency and one due to high error rates (> 30%) in the experiment. The
remaining 58 HS (41 females, between ages 18-50, M =27.78, SD = 6.11)
were exposed to Turkish from birth and had an early age of acquisition of
German (between ages 0-6, M = 3.06, SD = 1.82). The Turkish proficiency
of the HS group was measured with the language structure section of the
Turkish TELC (The European Language Certificates) test, which is
designed for B2 level according to the CEFR (Common European
Framework of Reference). The language structure section consists of two
cloze tests comprising 20 questions in total. Participants who received less
than 12 out of 20 were excluded because this number indicates a
proficiency lower than B2 level. The HS group had a high Turkish
proficiency score out of 20 (M = 18.45, SD = 1.63). The HS group also
self-rated their Turkish skills on a 10-point scale for speaking (M = 7.95,
SD = 1.59), listening (M = 8.85, SD = 1.16), writing (M = 7.20, SD = 2.01),
and reading (M = 8.16, SD = 1.73). Both the TELC scores and the self-
rating scores indicate that the HS group had a high Turkish proficiency,
and they were using Turkish actively in their daily lives (M = 60.58%, SD
=23.28).

2.2 Instrument

The materials of the present study were adapted from the 24
experimental sentence sets that were used by Uygun and Felser (2023)*.
Uygun and Felser (2023) constructed five-word sentences in which they
manipulated the subject’s position (SOV vs. OSV), subject animacy
(animate vs. inanimate), and verb marking (plural vs. singular). The subject
of the experimental sentences was always a 3™ person plural subject, and
all animate subjects referred to human entities. In SOV sentences, the
subject appeared in the initial position of the sentence while it was adjacent

4 A full list of Uygun and Felser’s (2023) experimental sentence sets can be found at the Center for Open
Science Framework website at https://osf.io/9caxb.
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to the verb in OSV sentences. In the present study, these 24 experimental
sentences were made eight words long without changing their subjects and
the manipulations described above. This resulted in eight different
conditions of an experimental sentence, which is illustrated in (7a—h).

(7

a. SOV — ANIMATE - PLURAL (SOV-ANI-PL)

Dagci-lar diin aksam yiiksek ve

climber-PL last night high and

karli  dag-dan diis-tii-ler.

snowy mountain-ABL fell-PST-PL

‘Climbers fell from the high and snowy mountain last night.’

b. SOV — ANIMATE — SINGULAR (SOV-ANI-SG)

Dagci-lar diin aksam yiiksek ve

climber-PL last night high and

karli  dag-dan diis-tii.

snowy mountain-ABL fell-PST-0

‘Climbers fell from the high and snowy mountain last night.’

c. SOV — INANIMATE - PLURAL (SOV-INANI-PL)

Kaya-lar diin aksam yiiksek ve

rock-PL  last night high and

karli  dag-dan diis-tii-ler.

snowy mountain-ABL fell-PST-PL

‘Rocks fell from the high and snowy mountain last night.’

d. SOV — INANIMATE — SINGULAR (SOV-INANI-SG)

Kaya-lar diin aksam yiiksek ve

rock-PL  last night high and

karli  dag-dan diig-tii.

snowy mountain-ABL fell-PST-0

‘Rocks fell from the high and snowy mountain last night.’

e. OSV — ANIMATE - PLURAL (OSV-ANI-PL)

Diin aksam yiiksek ve karli  dag-dan

last night high and snowy mountain-ABL

dagci-lar  diis-tii-ler.

climber-PL  fell-PST-PL

‘Last night, climbers fell from the high and snowy mountain.’

f. OSV — ANIMATE — SINGULAR (OSV-ANI-SG)

Diin aksam yiiksek ve karli  dag-dan

last night high and snowy mountain-ABL

dagci-lar  diis-tii.

climber-PL fell-PST-O

‘Last night, climbers fell from the high and snowy mountain.’
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g. OSV — INANIMATE - PLURAL (OSV-INANI-PL)

Diin aksam yiiksek ve karli  dag-dan

last night high and snowy mountain-ABL

kaya-lar  diis-tii-ler.

rock-PL  fell-PST-PL

‘Last night, climbers fell from the high and snowy mountain.’

h. OSV — INANIMATE — SINGULAR (OSV-INANI-SG)

Diin aksam yiiksek ve karli  dag-dan

last night high and snowy mountain-ABL

kaya-lar  diis-tii.

rock-PL  fell-PST-0

‘Last night, climbers fell from the high and snowy mountain.’

By using the Latin-square design, eight different experiment lists
were created, and each participant completed only one list. In each list,
there were 24 experimental sentences that were pseudo-randomized. 48
filler sentences were created and mixed with the experimental sentences,
resulting in 72 sentences in each list. All of the filler sentences were 8-
word long and had the same structure as the experimental sentences. The
subjects of the filler sentences were first person plural, second person
plural, or third person singular, and in half of the filler sentences the verb
was correctly conjugated, whereas in the other half the conjugation was not
correct (8a—b).

(8) a. GRAMMATICAL FILLER

Biz gecen aksam yash bir kadin-a

we last night old one woman-DAT
yardim et-ti-k.

help-PST-15T PERSON PL

‘We helped an old lady last night.’

b. UNGRAMMATICAL FILLER

Biz gecen sabah  kahvalti  igin

we last morning breakfast for

taze simit  al-di.

fresh bagel buy-PST-O

‘We bought fresh bagel for breakfast yesterday morning.’

There were three main motivations for including these filler
sentences in the experiment. The first motivation was to add some variety
to the stimulus list with an attempt to reduce the likelihood of participants’
developing a response strategy for the experimental sentences. The second
motivation was to assess whether the participants were sensitive to the
obligatory SVA marking in Turkish. This was important to eliminate the
possibility that the heritage group’s performance on the experimental
sentences might indicate a general problem with the SVA marking system
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of Turkish. And the final motivation was to check whether the participants
did the experiment conscientiously.

2.3 Design

The acceptability judgment experiment was prepared using
Google® Forms, which is also used as a web-based survey administration.
The experiment was set up on a five-point scale where 1 refers to
“absolutely acceptable” and 5 refers to “absolutely unacceptable”.
Participants were instructed to rate each sentence they saw on the computer
screen intuitively. Sentences were presented one by one, and there was no
time limitation. Each sentence was presented separately, and the five-point
rating scale with reference to what 1 and 5 refer to was placed below each
sentence. Participants made their ratings via mouse click, and when they
pressed the next button, the next sentence was presented to them. A bar on
the page allowed the participants to keep track of their progress.

The participants in the CTR group were sent a web link to the
experiment and completed it remotely on their personal computers. The HS
group was invited to the laboratory room and did the experiment on the
laboratory computer under supervision. Before starting the experiment, HS
were asked to fill in a consent form and a detailed background
questionnaire and to provide self-rating for their four skills in Turkish. The
experiment started with an instruction page followed by a short bio form
of the participants. After reading and completing these two pages,
participants completed the experiment, which took approximately 20
minutes. After the experiment, the HS group completed the Turkish
proficiency test.

Before starting the data analysis, the collected rating data were z-
transformed with an attempt to eliminate possible bias such as scale
compression or scale skew (Schiitze & Sprouse, 2014). Statistical analyses
on the rating data were conducted with R, which is an open-source
programming language and environment for statistical computing (R Core
Team, 2021). Linear mixed-effects regression models with crossed random
effects for items and participants were used to analyze the z-transformed
rating data (Baayen et al., 2008). The models included the participant-level
variable group (CTR vs. HS) and item-level variables subject animacy
(animate vs. inanimate), subject position (SOV vs. OSV), and verb marking
(plural vs. singular) as fixed effects together with random slopes for item
and participant. The models were fitted using the package /me4 (Bates et
al., 2015). For the main effects and overall interactions of the factors group,
subject animacy, subject position, and verb marking, sum-coded contrasts
(-0.5, 0.5) were employed, while treatment contrasts were employed for
single comparisons. A model with maximum random effects and
interactions was constructed as a starting point, and when the model did
not converge, it was gradually simplified until convergence was reached
(Barr et al., 2013). During the simplification process, random slopes by
item and participant for each fixed effect in the model were retained only
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if they improved the model fit significantly. This improvement was
measured by using the Akaike Information Criterion (AIC), which provides
a measure that penalizes complexity and leads to predictors being kept only
when they substantially contribute to explaining variance in the data
(Venables & Ripley, 2002). Each time during the simplification process,
the model with the lower AIC was selected until no model with a lower
AIC was produced. The final version of the model included random slopes
for subject animacy and verb marking by item and the interaction of subject
animacy and verb marking by participant. The effect sizes are reported by
using model coefficients in log odds (/8), standard errors (SE), ¢-statistics,
and p values. P-values were computed by using the /merTest package and
the Satterthwaite’s approximation for denominator degrees of freedom
(Kuznetsova et al., 2014).

3. Results

Table 1 provides an overview of the group’s acceptability ratings
for each condition. Recall that ratings closer to 1 are considered as better
ratings, indicating more acceptance.

Table 1. Means and standard deviations of acceptability ratings for both groups

Condition CTR HS

M SD M SD
SOV-ANI-PL 1.80 1.15 1.41 0.84
SOV-ANI-SG 1.89 1.20 2.02 1.42
SOV-INANI-PL 2.93 1.56 1.78 1.09
SOV-INANI-SG 1.88 1.22 1.98 1.31
OSV-ANI-PL 2.76 1.32 2.19 1.30
OSV-ANI-SG 2.09 1.09 1.99 1.25
OSV-INANI-PL 3.83 1.30 3.22 1.58
OSV-INANI-SG 1.94 1.10 1.73 1.01

SOV: Subject-Object-Verb sentence; OSV: Object-Subject-Verb sentence; ANI:
Animate subject; INANI: Inanimate subject; PL: Plural-marked verb; SG: Singular
(unmarked) verb form.

Table 2 presents the full results of the omnibus analysis. The main
effect of subject position (f: -0.375, SE: 0.036, t=-10.478, p <.001) shows
that SOV sentences (M = 1.96) were rated significantly better than OSV
sentences (M = 2.47), the main effect of verb marking (5: 0.310, SE: 0.079,
t=3.921, p <.001) reflects that plural-marked verbs (M = 2.49) were rated
significantly worse than singular verb forms (M = 1.94), the main effect of
subject animacy (f3: -0.310, SE: 0.061, ¢ = -5.113, p < .001) indicates that
animate subjects (M = 2.02) were rated significantly better than inanimate
subjects (M = 2.41). Finally, the main effect of group (f: 0.222, SE: 0.073,
t =3.042, p < .003) reveals that the HS group’s ratings (M = 2.04) were
significantly better than the CTR group’s ratings (M = 2.39), indicating
more accepting responses for the HS group in general.
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Table 2. Linear mixed effects model output of the omnibus analysis

ya SE t p
Subject position (SOV vs. OSV) -0.375 0.036 -10.478 .000
Verb marking (plural vs. 0.310 0.079 3.921 .000
singular)
Subject animacy (animate vs. -0.310 0.061 -5.113 .000
inanimate)
Group (CTR vs. HS) 0.222 0.073 3.042 .002
Subject position*Verb marking 0.754 0.072 10.532 .000
Subject position*Subject animacy  -0.044 0.072 0.608 .544
Subject position*Group 0.034 0.072 0.473 .636
Verb marking*Subject animacy 0.668 0.088 7.608 .000
Verb marking*Group -0.545 0.123 -4.419 .000
Subject animacy*Group 0.259 0.074 3.524 .000
Subj position*Verb marking*Subj 0.360 0.143 2.514 012
animacy
Subj position*Verb 0.338 0.143 2.360 .018
marking*Group
Subj position*Subj -0.232 0.143 -1.623 .104
animacy*Group
Verb marking*Subj -0.230 0.176 -1.312 .190
animacy*Group
Subj position*Verb marking*Subj 0.582 0.287 2.033 042
animacy*Group

Formula in R: rating_z ~ subject position * verb marking * subject animacy * group
+ (1 + verb marking + subject animacy | item) + (1 + verb marking * subject
animacy | participant).

A number of significant interactions were also observed; however,
as the focal point of the research questions was on group differences,
significant interactions without the fixed effect group are not reported.
Instead, significant interactions involving group are reported and discussed
in detail. Two significant two-way interactions were obtained. The
significant verb marking and group interaction (f: -0.545, SE: 0.123, ¢ = -
4.419, p <.001) shows that while both groups provided worse ratings for
plural-marked verbs than for singular verb forms (CTR: M =2.83 vs. 1.95,
p <.001; HS: M = 2.15 vs. 1.93, p = .698), the observed difference in
plural-marked vs. singular verb forms was significant only for the CTR
group. In addition, the HS group rated plural-marked verbs significantly
better than the CTR group (M = 2.83 vs. 2.15, p < .001), while there was
no statistical difference regarding the singular verb forms (M = 1.95 vs.
1.93). Another significant two-way interaction was obtained for subject
animacy and group (5: 0.259, SE: 0.074, ¢ = 3.524, p < .001). This
interaction indicates that while both groups rated sentences with animate
subjects significantly better than sentences with inanimate subjects (CTR:
M=2.14vs. 2.65, p <.001; HS: M =1.90 vs. 2.18, p < .013), in general,
HS provided better ratings for both animacy conditions. The interaction
reflects the fact that both groups provided similar ratings for animate
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subjects (M = 2.14 vs. 1.90, p = .266), yet the group difference was
significant for inanimate subjects (M = 2.65 vs. 2.18, p <.001).

There was also a significant three-way interaction of subject
position, verb marking, and group (/3: 0.338, SE: 0.143,t=2.360, p <.019).
To resolve this interaction, the fixed effects subject animacy and group
were excluded from the best fit model of the analysis. The results show
significant subject position and verb marking interactions for both the CTR
(8: 0.569, SE: 0.115, t=4.953, p <.001) and the HS (f: 0.952, SE: 0.108,
t=28.793, p <.001) groups. When the verb was plural-marked, both groups
rated SOV sentences significantly better than OSV sentences (CTR: M =
2.37 vs. 3.30, p < .001; HS: M = 1.60 vs. 2.71, p < .001). Within SOV
sentences, while the CTR group provided significantly worse ratings for
plural-marked verbs (M =2.37 vs. 1.89, p <.007), the HS group performed
differently and rated plural-marked verbs significantly better (M = 1.60 vs.
2.00, p =.011). When it comes to the singular verb forms, the CTR group
rated SOV sentences numerically better than OSV sentences (M = 1.89 vs.
2.02, p = .242), whereas the HS group had a different preference and rated
SOV sentences numerically worse than OSV sentences (M = 2.00 vs. 1.86,
p = .174). Within OSV sentences, both groups rated plural-marked verbs
significantly worse than singular verb forms (CTR: M =3.30 vs. 2.02, p <
.001; HS: M =2.71 vs. 1.86, p <.001). The HS group's rating of sentences
in the opposite direction when compared to the CTR group is the primary
source of the significant subject position, verb marking, and group
interaction.

Finally, a significant four-way interaction of subject position, verb
marking, subject animacy, and group was obtained (f: 0.582, SE: 0.287, ¢
=2.033, p <.043). The results indicate no significant subject position, verb
marking, and subject animacy interaction for the CTR group (f: 0.067, SE:
0.193, t = 0.347, p = .728) but a significant three-way interaction for the
HS group (f: 0.674, SE: 0.205, t = 3.286, p < .003). Therefore, further
interaction resolution analysis was carried out only for the HS group. When
the verb was plural-marked, the HS group rated SOV sentences
significantly better than OSV sentences regardless of animacy (animate: M
= 1.41 vs. 2.19, p < .001; inanimate: M = 1.78 vs. 3.22, p < .001). With
singular verb forms, the HS group rated SOV sentences numerically worse
than OSV sentences when the subject was animate (M = 2.02 vs. 1.99, p =
.840) and marginally worse with inanimate subjects (M = 1.98 vs. 1.73, p
= .064). In addition, in SOV sentences, plural-marked verbs receive
significantly better ratings than singular verb forms only when the subject
was animate (M = 1.41 vs. 2.02, p <.001), but with inanimate subjects, the
difference was numerical (M =1.78 vs. 1.98, p =.266). Conversely, in OSV
sentences, plural-marked verbs receive numerically worse ratings than
singular verb forms with animate subjects (M =2.19 vs. 1.99, p = .264) but
the difference was significant when the subject was inanimate (M = 3.22
vs. 1.73, p <.001).
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4. Discussion

The present study employed an acceptability judgment task and
investigated to what extent Turkish HS were sensitive to grammatical,
surface-level, and semantic factors on optional Turkish SVA marking in
long (8-word) sentences and compared their ratings to the CTR group.

The results of the judgment data showed that SOV sentences were
rated significantly better than OSV sentences by both groups, which
replicates Uygun and Felser’s (2023) study regarding the effect of subject
position. In addition, both groups preferred singular verb forms over
plural-marked forms overall, and this finding is in line with previous
studies (Bamyaci, 2016; Lago et al., 2019; Uygun & Felser, 2023).
Furthermore, both groups rated sentences with animate subjects
significantly better than inanimate subjects, and animate subjects received
better ratings for plural-marked verbs compared to inanimate subjects. This
finding provides support for the subject asymmetry in Turkish (Sezer,
1978) and replicates previous experimental findings as well (Bamyaci,
2016; Lago et al., 2019; Uygun & Felser, 2023).

The first research question investigated if HS and CTR groups
display any differences in accepting plural-marked vs. singular verb forms
across different subject animacy and subject position conditions. The
results indicated that the HS group performed differently from the CTR
group. First of all, the HS group gave significantly better ratings than the
CTR group in general, indicating more accepting responses. In addition,
the HS group had a greater likelihood of accepting plural-marked verbs and
rated sentences with plural-marked verbs significantly better than the CTR
group. The acceptance of the plural-marked verbs by HS was also observed
in previous experiments (Bamyaci, 2016; Lago et al., 2019; Uygun &
Felser, 2023). This pattern provides no evidence for the simplification of
the optional SVA marking but implies that the HS group tries to regularize
it by accepting sentences with plural-marked verbs more in comparison to
the CTR group. In addition, the HS group was affected differently by
subject animacy and subject position because many interactions involving
the fixed effect group were obtained. This finding supports previous
studies that also employed HS with an early AoA of German (Lago et al.,
2019; Uygun & Felser, 2023) and obtained many differences between the
HS and CTR groups.

The second research question explored how subject animacy and
subject position conditions affect the HS and CTR groups’ acceptance of
different verb forms and several differences between the groups were
observed. For example, in sentences with plural-marked verbs, both groups
performed similarly and provided significantly better ratings for SOV
sentences in comparison to OSV sentences. However, in sentences with
singular verb forms, a crucial difference between the groups was observed.
While the CTR group rated singular verb forms better in SOV sentences
than in OSV ones, the HS group rated singular verb forms better in OSV
sentences, indicating that they are keen to avoid morpheme duplication in
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OSV sentences. The HS group did not favor dagcilar diistiiler
‘mountaineers fell + PL’ but preferred dagcilar diistii ‘mountaineers fell +
@’ much more, which was also observed by Uygun and Felser (2023).
Another difference that was obtained was related to the effect of subject
animacy. While both groups gave similar ratings for sentences with
animate subjects, this difference was significantly different when the
subject was inanimate. This result indicates that the HS group contrasted
the animacy of the subject more strongly than the CTR group. This result
is consistent with the previous studies that found higher levels of
sensitivity to the contrast of different animacy levels in HS with an early
AoA of German (Krause, 2020; Krause & Roberts, 2020; Uygun & Felser,
2023). Finally, the interaction of subject position, verb marking, and
subject animacy did not affect the optional SVA marking of the CTR group,
whereas this interaction played a decisive role for the HS group. This
interaction showed that the HS group was affected differently by subject
animacy and subject position when they had to rate different verb forms.
When the verb was plural-marked, the HS group rated SOV sentences
significantly better than OSV sentences regardless of animacy. With
singular verb forms, the HS group rated OSV sentences numerically better
than SOV ones in animate and marginally better in inanimate subjects,
indicating a stronger animacy distinction in sentences with singular verb
forms.

The HS group did not show a tendency to simplify the optional
SVA marking in Turkish and use the singular verb forms as the default
form. Instead, HS tried to regularize the optionality and accepted plural-
marked verbs more than the CTR group. Meanwhile, subject animacy and
subject position also affected their verb form preferences differently when
compared to the CTR group. How can the obtained group differences be
explained? One possibility might be related to the influence of German.
However, it is important to note that SVA marking in German is obligatory
and is not affected by subject animacy and subject position. Therefore, the
observed pattern of the HS group can only be explained by the conditions
in which heritage Turkish is acquired. Reduced input and exposure to the
HL, together with the lack of formal education in it, made it more difficult
for HS to choose the correct verb form in a structure that involves
optionality. The HS group views the effects of subject animacy and subject
position on optional SVA marking differently than the CTR group. The
acquisition of the optional SVA marking is experience-based, and as HS
lack this experience, they cannot use the critical cues provided by subject
animacy and subject position as effectively as the CTR group, leading to
significant differences in the optional SVA marking in Turkish.

5. Conclusion

The present study employed a scalar acceptability judgement task
and investigated to what extent HS with an early AoA of German were
sensitive to grammatical, surface-level, and semantic constraints such as
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subject animacy and subject position on optional SVA marking in Turkish.
While the results indicate several similarities with the CTR group, some
crucial differences were also observed. The results indicate that HS try to
regularize the optional SVA marking by over-accepting plural-marked
verbs. In addition, subject animacy and subject position also affected the
HS group in a different way that resulted in divergent rating patterns when
compared to the CTR group. The observed group divergencies can be seen
as a general feature of heritage Turkish, as these subtle differences are
related to the limited and qualitatively different input HS with an early
AoA of German received while acquiring their HL. In addition, HS with
an early AoA of German also lack the experience of using the language
effectively and did not receive formal education in their HL. All of these
factors lead to crucial disparities in the usage of the optional SVA marking
and the factors that affect the optionality when compared to non-heritage
Turkish speakers.
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ABSTRACT

Phase theory posits that syntactic structures are not generated in a single step, but rather
through multiple cyclic derivations. Relevant literature regards CP, vP, DP, PredP, and
PP as phases. Conceptually, this theory assumes that language is divided into smaller
processing units due to the limited capacity of working memory. Empirically, phases
are regarded as interface segments that display independent distributions across the
perceptual-motor and conceptual-intentional systems. The main criteria used to identify
phases include agreement, uninterpretable features, case assignment, extraction,
ellipsis, and wh-movement. Our study examined the applicability of these criteria to
Turkish, finding that most are incompatible with its structural properties. Consequently,
we suggest that the notion of phase should be approached more critically, and that more
crosslinguistic data are needed to better evaluate the validity of the phase theory.

Keywords: Phase theory, Multiple spell-out, Agreement, Phasal diagnostics

oz

Evre kurami, sozdizimsel yapilarin tek asamada degil ¢oklu doéngiiler sonucunda
iiretildigini savunan bir kuramdur. Tlgili alanyazin TO, 0, BelO, YikO ve 10’yii evre
olarak gormektedir. Kavramsal olarak bu kuramda isler bellegin sinirli kapasitesi
nedeniyle dilin kiiglik islem birimlerine ayrildig: 6ne siiriiliir. Gorgiil agidan ise evreler,
duyudevinim ve diisiince sistemlerinde bagimsiz dagilimlar sergileyen arakesit
boliitleri olarak degerlendirilir. Evreleri belirlemede baslica uyum, yorumlanamaz
ozellikler, durum atama, ¢ikarma, silme ve ne-tasima yapilar1 Olgiit olarak
kullanilmaktadir. Calismamizda bu 6lgiitlerin Tiirkgeye uygulanabilirligi incelenmis ve
¢ogunun Tiirk¢e dil yapisina uygun olmadigi goriilmiistiir. Sonug olarak evre olgusuna
daha elestirel bir bigimde yaklasilmas:1 gerektigi ve kuramimn gegerliliginin
degerlendirilebilmesi i¢in dillerarasi verilerin incelenmesi gerektigi onerilmistir.
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Anahtar Sézciikler: Evre kurami, Coklu dagitim, Uyum, Evre tanilar

1. Introduction

Phase theory is a linguistic framework that posits that syntactic
structures are generated in a cyclic manner. While Phase Theory is broadly
accepted today, there are also opposing views regarding the framework.
This study re-evaluates the arguments supporting the theory and addresses
its critics' claims. The primary aim of our work is to question the existence
of the phase phenomenon itself. A review of the literature on Phase Theory
reveals that most studies bypass the question "Do phases exist?" and
instead focus on "Which phrases qualify as phases?"

Our study primarily addresses the definitions of phases, concepts
related to phases, and the criteria for phase identification before shifting
focus to testing the validity of the theory in the context of Turkish. Given
that the theory incorporates various sub-theories and concepts, certain
sections discuss these sub-theories and concepts with illustrative examples.

1.1 The phase phenomenon

Chomsky (2000) asserts that syntactic structures are formed in
phases, or groups of parts, from discrete lexical subarrays. Citko (2014)
later offered a similar description, characterizing phases as domains where
movement is identified and uninterpretable elements are localized.

According to Chomsky (2001), phase heads, specifier positions,
and spell-out domains are the elements that make up a phase. We can
represent Chomsky's definition in the tree as follows:

XP
W PN
X YP
PN
a Y'

WP Spell-Out Domain
Phase Edge Y

Spell-out domains are parts of phases that become inaccessible to
subsequent operations. Phase Theory posits that multiple spell-out domains
and, consequently, multiple transfers to logical and phonological forms are
necessary for the realization of this cyclicity:
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)
3 > Spell-Out Domaina
Logical Form -~ Phonological Form
/‘\_ > Spell-Out Domain,
Logical Form - Phonological Form
[ >— Spell-Out Domain
Logical Form - ~ Phonological Form

(Chomsky, 2000 and subsequent works)

As can be seen from the above multiple spell-out model, each point
represents a spell-out domain, indicating that there must be multiple phases
and spell-out domains during the derivation of a sentence.

The first fundamental assumption regarding Phase Theory, as
stated by Chomsky (2000), is that phases operate under certain conditions.
One of these conditions is known as the Phase Impenetrability Condition
(PIC). According to this condition, after a phase is completed, its internal
domains—i.e., the complements of the phase head—are sent to the
interfaces. Consequently, these internal domains become inaccessible for
any operations unless they are within the same phase. Chomsky (2001)
later divided this condition into two versions: strong and weak. The main
assumption of the strong version is that, except for the phase head and
phase-specifier position located at the edge of a phase, all other units are
inaccessible from outside the phase. The main assumption of the weak
version is that the internal domain of a phrase which is a phase remains
accessible until another phase is formed. Once another phase is formed,
only the phase head and phase-specifier position of those domains are
accessible. From these two versions, we can see that the strong version
suggests that the transfer to the interfaces happens immediately after the
phase is created. In contrast, the weak version posits that the transfer is
delayed until another phase head is merged. During this interim period, the
internal domain of a phrase, which constitutes a phase, remains accessible
to other constituents.

2. Phasal Diagnostics and Turkish

There are various diagnostics that attempt to identify the borders
of phasal domains (see Chomsky 2001, Citko 2014, Den Dikken 2006,
Gallego 2010, Boskovi¢ 2014, Legate 2003, Matushansky 2005). Since
phasal domains are convergent (PHON, SEM) objects, literature on phasal
diagnostics dwell on interface questions. In this sense, agreement, case
features, extraction, ellipsis, and sentential stress are basic test units that
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indicate the phasal domains. Below, we focus on such tests and present
contradictory cases with respect to Turkish data, applying the tests on
renowned classic phases -i.e., CPs, DPs, vPs, and PPs.

2.1 Agreement as a diagnostic for phases
Agreement occurs as follows (Chomsky 2000: 122):

3) a. A probe a enters into an agreement relation with the closest
matching goal b. The probe a carries at least one uninterpretable
unvalued feature, while the goal b carries a matching interpretable
valued feature.

b. @ c-commands b.
c. b is the closest goal to a.
d. b carries uninterpretable unvalued features.

The uninterpretable @-features present on the probe are what keep
the probe active. The reason T inherits its uninterpretable ¢-features from
C (feature inheritance ‘FI”) is due to the closer structural position of the C
head relative to the subject. Chomsky (2001) proposes that the probe-goal
relationship is a property exclusive to phases, and that agreement plays a
significant role in identifying phase heads as a phase diagnostic. In light of
this reasoning, we should consider each agreeing phrase as a phase.
Conversely, it implies that any phrase lacking an agreement relationship
does not qualify as a phase.

Gallego (2010) argued that uninterpretable features identify phase
boundaries, suggesting that agreement is an identifying factor in phasal
domains. To test this claim, we should begin by examining Determiner
Phrases (DPs) where agreement is clearly evident. The primary reason for
this is that Turkish is an agglutinative language, meaning agreement is
explicitly encoded within the language. First, let us look at the various
types of DPs found in Turkish:

4) a. DPs with possessive agreement
[pr Ali-nin [~ kitab-1]]
Ali-gen  book-poss

“Ali's book”
b. Complex DPs
[pp Doktor-un [preap hasta-y1 muayene-si]]
Doctor-gen patient-acc examination-poss.3sg!

“the doctor's examination of the patient”

! We employed Leipzig Glossing Rules throughout the paper:
https://www.eva.mpg.de/lingua/resources/glossing-rules.php
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c. Sentential DPs
[pp Ali-nin [cp kereviz-i  ye-dig-i]]
Ali-gen  celery-acc eat-vnom-poss.3sg
“the celery that Ali ate”

(Ozgen, 2018: 7)
First, let us analyze a possessive agreement in a DP:

(5 Ben-im kitab-im
pro-gen.1sg book-poss.lsg
“My book”

In (5), there is a possessive agreement between "ben" (I) and
"kitap" (book). Now, let us compare and contrast the following data:

(6) Ben-im kitap-@
pro-gen.lsg book-O
“My book”

The possessive agreement morpheme is absent in example (6).
One possible account of such optionality between (5) and (6) comes from
Ouali (2008: 160), suggesting that the optionality arises due to the different
outcomes of operations that heads with uninterpretable features apply to
those features. In this sense, there are three sub-options of FI: share,
donate, and keep.

To generate these possibilities, first, C donates its features.
However, if the transfer results in a derivational conflict, the keep
operation is applied, and Ouhalla (1993) states that the keep operation
accounts for anti-agreement data in languages such as Tamazight Berber.
Finally, if a conflict still occurs during the derivation, C’s features are
shared.

With the following examples, we can see the donate-keep-share
triad more concretely:

(7) a. Donate
John drinks coffee.

b. Keep
ytsha wrba thamen.
3sg.eat.PERF boy honey
“The boy ate honey.”

c. Share
ma ag inna ali theila (*ilan) araw?
who COMP 3sg.said ali 3sg.FEM.saw (*saw.PART) boys
“Who did Ali say saw the boys?”

(Ouali, 2008)

Looking at the examples above, in the first one we see the donate
case. For donate, Ouali (2008) states that the C head donates its
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uninterpretable features to the T head without leaving a copy behind. As
concrete evidence of this, we observe the subject—predicate agreement that
occurs in T, namely the agreement between "John" and "drink," which
results in the predicate "drinks."

When we examine the keep case, Ouali (2008) also refers to this
option as reverse agreement. The uninterpretable features on C are not
transferred to T. Therefore, no subject—predicate agreement arises here,
and as a result, C functions as the probe.

Finally, when we look at the share case, C both shares its
uninterpretable features with T and retains a copy of them on itself. As we
can see from the example, agreement morphemes appear on both the object
and the subject. This situation represents the share option.

Let us now examine how this system works:

®) Donate > Keep > Share

a. Donate
C donates the @-features it has to T without leaving a copy of
them on itself.

b. Keep
C does not transfer the ¢-features it has to T.

c. Share
C transfers its ¢-features to T and retains a copy of them on
itself.

(Ouali, 2008)

The first point that draws our attention is that, in principle, the
keep and share options can only be active if the donate option causes a
conflict in the derivation (Ouali, 2008: 162). If we assume that the keep
option is active in example (6), we would anticipate that the derivation to
cause a conflict due to the donate option. However, as we can see from
example (5), such a situation does not occur. Therefore, two distinct issues
arise here.

The first is the dependency issue. The donate > keep > share
options could potentially be selected without being dependent on a conflict
in the derivation. The second issue is the optionality issue. The apparent
agreement structure in examples (5) and (6), which seems to be optional,
creates a problem when aligned with Ouali’s (2008) theory. Similarly, if
we consider that the donate and keep options, and thus FI, are optional
phenomena, they should be applicable to every DP containing a possessive:

9) a. *Ogretme-nin hala
teacher-gen aunt
“The teacher’s aunt”
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b. *makale-nin baglik
article-gen title
“The title of the article”

c. *bina-nin yikim
building-gen demolition
“The demolition of the building”

(Oztiirk & Taylan, 2015: 5)

If the keep were present in the “ben-im kitab-im” ( I-GEN book-
POSS.1sg) example, examples in (9 a-b-c) would also be fine. Ouali’s
(2008) proposed trio of donate-keep-share does not explain the agreement
in Turkish DP structures, and that agreement is influenced by factors
independent of the presence of uninterpretable features on the DP head.
Therefore, the lack of agreement in the "ben-im kitap" (I-GEN book-
POSS.1sg) example is because the keep operation cannot apply. The
presence of the same type of DP in the "bina-nin yikim"( building-GEN
demolition) and "ben-im kitab-im" (I-GEN book-POSS.1sg) examples
should display the same syntactic distribution if we consider DP to be a
phase and if we employ agreement to mark the phase. However, while both
DPs are identical in terms of uninterpretable features, the fact that
agreement is mandatory in "bina-nin yikim-1"( building-GEN demolition-
POSS.3sg) and optional in "ben-im kitab-im" (I-GEN book-POSS.1sg)
means that the agreement does not form a sound framework for discussing
the phases of DPs. Alternatively, we can account for this structure without
resorting to the phase concept. Contrary to Ouali’s (2008) keep approach,
Oztiirk & Taylan (2016) suggest that in such structures in Turkish, the
pronoun is an attachment to the DP, which explains the absence of
agreement without relying on phases. Hence, we do not need phase and
phasal features to account for this structure. Another issue here relates to
Gallego's (2010) claim. Turkish is a language that clearly encodes
agreement, and in order for agreement to occur, the head of the phrase must
have uninterpretable @-features. Using uninterpretable @-features as phase
diagnostics for DP structures would cause a problem, since we would
conclude that "if there is agreement, uninterpretable features exist; if there
is no agreement, uninterpretable features do not exist." Therefore, external
factors that affect agreement in Turkish, independent of uninterpretable -
features, would not offer a solid framework for discussing the phasal status
of DPs.

In terms of CPs, Exceptional Case Marking (ECM) constructions
in Turkish are a potential candidate for the agreement test. Let us first
introduce a crash course on ECMs in Turkish. Sener (2008: 5) proposed
that all ECM constructions are CPs and that within these structures, there
can be a null C or an overt C:
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(10) Pelin [sen-i Timbuktu-ya git-ti-(n) diye] bil-iyor-mus.
Pelin you-acc Timbuktu-dat go-past.(2sg) that know-prog-evid
“Pelin thinks you went to Timbuktu.”

(Sener, 2008: 7)

The T head "diye" is overtly present in the sentence. Consider this
example that involves a null T:

(11) Pelin [sen-i  Timbuktu-ya  git-ti-(n)]  san-1yor.
Pelin you-acc Timbuktu-dat go-past.2sg think-prog
“Pelin thinks you went to Timbuktu.”

(Sener, 2008: 7)

We follow Sener (2008) and refer to the example in (10) as Type
A ECM and the example (11) as the Type B ECM. Comparing the two
examples, the absence of agreement in (10) shows us that the TP domain
is defective. In (11), the presence of agreement indicates that T is not
defective; however, the fundamental issue here is that, CP domains of both
constructions are insensitive to tense constructions. In short, the CP
domain is defective in both types of ECM:

(12) a. A-type: Ali [sen-i istanbul-a git-ti]  san-1yor.
Ali you-acc Istanbul-dat go-past think-prog
“Ali thinks you went to Istanbul.”

b. B-type: Ali  [sen-i i.stanbul-a git-ti-n] san-1yor.
Ali  you-acc Istanbul-dat go-past.2sg think-prog
“Ali thinks you went to Istanbul.”

(Ozgen & Aydin, 2016: 307)

Comparing the two examples, we observe that the absence of
agreement in example (12a) indicates that the T domain is defective. In
example (12b), the presence of agreement indicates that T is not defective;
however, as we have noted earlier, the TP domains of the constructions are
insensitive to tense. Accordingly, one can state that the TP domain is
defective in both types of ECM. At this stage, the point that should draw
our attention is that although there is a non-defective T in Type B ECMs,
these structures are not phases. Ozgen & Aydin (2016: 315), based on the
tests they conducted on these structures, have stated that although there is
a T head with ¢ features, the entire ECM domain is defective and, thus, the
structure is not a phase. Accordingly, testing phasehood solely based on
Chomsky's (2001) proposal of agreement and Gallego's (2010) proposal of
uninterpretable features and obtaining the same result from both structures
accepted as phases and those not accepted as phases in terms of CPs does
not seem to provide us with a sound framework for discussion.

In our analysis within the CP framework, we noted that views
suggest that uninterpretable features are essentially donated from the C
head. As a result, it is concluded that the agreement between the verb
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moved fromvto T and the subject is positioned here. However, the
fundamental problem in such an analysis is that when this view is adopted,
no tests can be applied to vPs in terms of agreement and uninterpretable
features. This leads to the conclusion that uninterpretable features cannot
be directly employed in the phase diagnostics of vPs. Therefore, agreement
and uninterpretable features exclude vPs in defining the phase
phenomenon.

Finally, let us evaluate the PPsin terms of agreement and
uninterpretable features. See the example in (13) containing a bare PP:

(13) O adam [pp para i¢in] her sey-i yap-ar.
the man money for  everything-acc do-aor
“The man does everything for money.”

(Goksel & Kerslake, 2005: 155)

The preposition i¢in (for) in (13) does not have any ¢- features.
PP is considered a phase (see Drummond, Hornstein & Lasnik, 2010: 690).
In this case, either phase heads do not need to bear ¢-features, or the
situation we observed may be related to the preposition "i¢in". To
determine which option is plausible, we need to test with a different PP.
Now, let us examine the following example:

(14) [pp Saat iki-ye  kadar] calig-ti-k.
o’clock two-dat until work-past-1pl
“We worked until two o'clock.”

(Goksel & Kerslake, 2005: 158)

The postposition kadar (until) in example (14) is also a P head, yet
it does not bear any ¢-features. Not only does it lack @-features, but the P
heads in the examples above do not enter into agreement either. However,
there are also studies in the literature suggesting that there are P heads that
do enter into agreement relationships. See (15) below:

(15)  Ben araba-nin; diin [pp t; Onilinde] dur-du-m.
I car-gen yesterday in front of stand-past-1sg
“I stood in front of the car yesterday.”

(Sener, 2006: 87)

Boskovi¢ (2014: 9) claims that oniinde (in front of) is a
postposition and is in an agreement relationship. However, another issue
that should draw our attention here is whether Jniinde is really a
postposition. First of all, to see what types of words the -DA morpheme
attaches to, let us examine the following example:

(16) ev-de kal-d1
home-loc stay-past

In the example above, the word "ev" (home) is a noun that has
taken on the morpheme "-DA." This indicates that the "-DA" morpheme
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can attach to nouns. Since case markers are added to nominals in a
paradigmatic manner, we can conclude that the phrase "arabanin 6niinde"
(meaning "in front of the car") in example (15) is not a postpositional
phrase but rather a Determiner Phrase (DP).

Since the agreement diagnostic proposed by Chomsky (2001) and
the uninterpretable features diagnostic proposed by Gallego (2010) are
structures not present in PPs in Turkish, as can be seen from our PP
analysis above, we cannot employ agreement and uninterpretable features
as phase diagnostics concerning PPs. Accordingly, using agreement and
uninterpretable features as phase diagnostics also creates a discussion
framework governed by independent factors such as the status of the
preposition as a noun, or when the word it accompanies is a pronoun or a
noun. Another conclusion we can draw is that the concept of the phase may
not be as strict as accepted, or there may not be a phase phenomenon at all.
To say, there should be a phase phenomenon where agreement is performed
optionally and where the non-valuation of uninterpretable features does not
cause a crash in the derivation. However, such a phase phenomenon is
contrary to the general understanding and the nature of the concept.

2.2 Case as a diagnostic for phases

Miyagawa (2011) argued that phase heads are determined by case
features, proposing that the case feature is a more fundamental property in
determining phase heads. In (17) below, if case assignment were a result
of agreement, we would not expect any case assignment in DPs that we
have identified as lacking agreement:

(17) Ben-im ev
I-gen home
“my house”

The genitive case in (17) is assigned despite the absence of any
agreement morpheme. See (18), where a complex DP exists:

(18) a. [pp Bocekler-in [predp ev-I istila-s1]]
bugs-gen home-acc invasion-poss.3sg
gorenleri  sok et-ti.
who.saw  shock-past
“Home invasion of insects shocked those who saw it.”

b. [pp Bocekler-in [predp €V istila-s1]]
bugs-gen home invasion-poss.3sg
gorenleri ok et-ti.
who.saw  shock-past
“Home invasion of insects shocked those who saw it.”

In (18), the accusative case present within the PredP dominated by
the DP is not obligatorily present. Its presence only provides a semantic
difference in terms of specificity. If the DP head shares its uninterpretable
features with the PredP head, and the PredP head licenses the accusative
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case, then in the example (18b), the absence of the accusative case should
have rendered the sentence ungrammatical. Another issue is that the
accusative case makes a difference in terms of specificity. That is, if there
is an accusative case licensed by the DP here, and if this case is licensed
only when the word "ev" (home) refers to a specific house, this does not
provide us with any conclusions in terms of the phasal status. Since the
case assignment here varies depending on whether "house" is a definite or
a specific house, independently of whether the DP is a phase or not, using
case as a phase diagnostic does not provide us with a sound framework for
discussion.

Now, in order for us to evaluate the use of verb phrases (vPs) as a
phase diagnostic based on case, see the following example:

(19) Al bir 6grenci-yi bagkan  olarak seg-ecek.
Ali a student-acc president as elect-fut
“Ali will elect a student as president.”

In the example above, the indefinite article "bir" (a) used before
"0grenci" (student) indicates the non-specificity of the student referred to;
however, there is still an accusative case assigned to the object by the verb.
Observe the contrast in (20a-b):

(20) a. *Ali bir 6grenci bagkan olarak seg-ecek.
Ali a student president as elect-fut
“Ali  will elect a student as president.”

b. Ali bir 6grenci  seg-ecek baskan  olarak.
Ali a student elect-fut president as
“Ali will elect a student as president.”

Comparing the two examples above, although in (20a) the example
containing an object with an unlicensed accusative case is ungrammatical,
in example (20b) the object with an unlicensed accusative case does not
render the sentence ungrammatical. From this, we can deduce that altering
the positions of words within a sentence affects the grammaticality
independently of the case marking on the object. It indicates that if we
employ case as a phase diagnostic, the grammaticality of sentences will
change due to independent factors such as specificity, suggesting that the
framework for such a discussion would not be reliable. From the
perspective of vPs, case assignment, according to the data we have
examined, is affected by independent factors such as agreement and
syntactic position within the sentence. The fact that the grammaticality of
the sentence changes with focus when case is absent, or becomes
grammatical through a change of position, is an independent reasons that
affect case. The same issue applies to PredPs as well. Due to their inability
to take complements, no case testing can be performed on PredPs. This
shows that using case assignment as a phase diagnostic does not provide a
sound framework for discussion.
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Let us examine the case diagnostic from the perspective of CPs.
The general consensus is the view that among Ouali's (2008)
Donate>Keep>Share options, the share option operates for CPs, and
uninterpretable features are transferred to T. Accordingly, T is accepted as
a probe, and subjects are assigned nominative case through feature
matching. At this point, there are essentially two problems. The first of
these problems is that CPs cannot be tested with respect to Case. If the C
phase head activates the T head after feature inheritance and is no longer
active itself, all independent tests will be applied to the T head, not to C.
Second, Miyagawa (2011) argues that Case and agreement are independent
in Turkish. However, in the following example, no agreement occurs in the
TP domain:

(21) *Ben  okul-a git-ti.
I school-dat go-past
“I went to school.”

As we can see from the example above, when the agreement is
absent in Turkish, the sentence is ungrammatical. Therefore, the only way
we can test whether Case is dependent on agreement in terms of CPs is by
using ECM constructions, since a CP structure that can be grammatical
despite the absence of agreement is observed only in ECM clauses:

(22) a. Ali  [ben-i okul-a git-ti  diye] bil-iyor.
Ali  T-acc school-dat go-past that know-prog
“Ali thinks that I went to school.”

b. Ali [ben-i okul-a git-ti-m diye] bil-iyor
Ali I-acc school-dat go-past-1sg that know-prog
“Ali thinks that I went to school.”

Regardless of the presence of agreement, the accusative case
appears on "ben" (I). However, the fundamental issue here is that ECM
constructions are not accepted as phases. We can test Miyagawa's (2011)
claim only with the ECM structure, which is not considered a phase. If we
apply a test with a root clause structure that is accepted as a phase, we
obtain the following contradiction:

(23) a. Ali  [ben okul-a git-ti-m diye] bil-iyor.
Ali I school-dat go-past-1sg that  know-prog
“Ali thinks that I went to school.”

b. *Ali [ben okul-a git-ti  diye] bil-iyor.
Ali I school-dat go-past that  know-prog
“Ali thinks that I went to school.”

As we can see from the example above, the structure accepted as
a phase also contains agreement. The example (23b), where agreement is
absent, is ungrammatical. Therefore, from the perspective of CP, the fact
that the case hypothesis can only be tested with phrases not considered as
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phases poses problems in using this hypothesis as a diagnostic for phasal
status. Additionally, the obligatory presence of agreement in Turkish
hinders our examination within the CP framework. Again, if we consider
this claim in terms of the Donate>Keep>Share options proposed by Ouali
(2008), all the tests we conduct occur within the TP framework, and we
cannot test the CP. However, case is a syntactic phenomenon that shows
where case is valued in the syntax, not at the interfaces. Therefore, using
case as a phase diagnostic does not provide us with a sound framework for
discussion.

Note that case determines phase heads for another phrase accepted
as a phase, i.e. the PP:

(24) a. [pp sinav igin]
exam for
“for the exam”

b. [pp Bira kadar] giizel i¢cecek yok.
beer as good drink no
“There is no drink as good as beer.”

Again, in the examples above, there is no case assigned by P;
however, there can also be PPs that license case:

(25) a. [pp sen-in  gibi]
you-gen like
“like you”

b. [ppsen-in igin]
you-gen for
“for you”

c. [pp Ankara-ya kadar]
Ankara-dat up to
“up to Ankara”

d. [pp Ders-ten  Once]
ders-abl  before
“before the class”

There are multiple conceptual issues here. First, according to the
phrases we have examined so far, in Turkish, case seems to be related to
agreement. At the same time, PPsin Turkish do not enter into any
agreement relations. Therefore, the genitive cases in examples (25a-b)
must not have been licensed by the PP. Another issue is that the dative case
present in the example (25c¢) is licensed due to semantic reasons. That is,
it is not necessarily a case assignment. In the event of a change in context,
the dative case also disappears:

(26) [pp Ankara kadar] kirli bir sehir yok.
Ankara as dirty a city no
“There is no city as dirty as Ankara.”
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As we can see from the example above, there are instances where
the case is not licensed, and this actually shows that in PPs, the case is
licensed due to semantic and contextual factors. Further, see the
distinction between demonstrative and personal pronouns from the
perspective of PPs:

(27) a.bu ev
this  house
“this house”

b. *bu-nun ev
this-gen house
“the house of this one”

c. *bu igin
this for
“for this”

d. bu-nun igin
this-gen for
“for his”

PPs behave differently from DPs regarding the case assigned to
demonstrative pronouns. While demonstrative pronouns cannot receive
cases in DPs, they obligatorily receive cases in PPs. In this context, the
case hypothesis will give us different results depending on each sentence,
context, and phrase we test. In line with the phrases we have examined
above, the fact that case is not always assigned in the same way in every
context, with respect to Miyagawa's (2011) claim that case should be a
phase diagnostic, indicates that this claim does not provide us with a sound
framework for discussion, or suggests that no phrase in Turkish can be a
phase. Now, we will examine the examples of extraction constructions in
Turkish as a phase diagnostic.

2.3 Extraction as a phase diagnostic

Boskovi¢ (2014) has proposed that the extraction process can be
used to test phasehood and that, as a result of the test, the heads V, P,
and N should also be accepted as phases. The reason underlying this view
is that the edge positions of phases are considered escape hatches, and thus,
extractions from phases should be allowed.

According to Chomsky (2000), the only way an element can be
extracted from a phase is if that element either moves to or is merged at
the edge position of the phase. This view dates back to Huang (1982: 505),
who defines the Condition on Extraction Domain as follows:

(28) Condition On Extraction Domain

An A-phrase can only be extracted from a domain B if B is
properly governed.
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Here, by proper government, Huang (1982) means that the
extraction domain is a lexical head of A and that A is locally licensed. We
can consider this licensing as the head V licensing the complement NP:

(29) Who; did you see [a picture of #]?
(Stepanov, 2007: 80)

As we can see from the example above, "a picture of who," which
is the complement of the verb "see," is licensed by the verb. The fact that
it is licensed by the verb shows that the complement "a picture of who" is
properly governed, and therefore, extraction can take place. Moving "who"
to the beginning of the sentence does not create any ungrammaticality.
However, an extraction from other structures, namely subjects and
adjuncts, apart from the object, renders the sentence ungrammatical:

(30) a. 7*Whoi does [a picture of #] hang on the wall?
b. ?7*Whoi did Mary cry [after Peter hit #]?
(Stepanov, 2007: 80)

In example (30a), extraction has been made from the subject, and
in example (30b), extraction has been made from within an adjunct. The
result of extracting from subjects and adjuncts renders the sentence
ungrammatical. As for the extraction structure in Turkish, Jo & Palaz
(2019: 22) state that in Turkish, the object can be extracted from
the VP domain:

(31) Al [sarki-y1 giizel / *glizel sarki-y1] soyle-di.
Ali the song-acc beautifully beautifully the song-acc sing-past
“Ali sang a song beautifully.”

(Jo & Palaz, 2019: 23)

The adverbial "giizel" (beautifully) has been attached to the VP as
an adjunct. In order for the DP "sarki-y1" (the song-ACC) to receive the
accusative case, it has been moved to the specifier position of vP. This
prevents "giizel"(beautifully) from appearing before "sarki-y1" (the song-
ACC) because "sarkiy1" (the song-ACC) is in a higher position. That is, it
shows that it has been extracted from the VP. Although this provides an
explanation in terms of phasehood, as we mentioned under the section on
case as a phase diagnostic, ungrammaticalities arise due to independent
factors in tests involving adverbs and objects that have received accusative
case. For example, when an adverb intervening between the verb and an
object that has not received the accusative case is focused, the sentence
becomes grammatical:

(32) Al sark1  giizel soyle-r.
Ali the song beautifully sing-aor
“Ali sings a song beautifully.”
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As we can see from the example above, when the focused element
is the adverb “giizel” (beautifully), the adverb intervening between the verb
and an object that has not received the accusative case does not affect the
grammaticality of the sentence. Therefore, the grammaticality of the
sentence is also determined by focusing the adverb. This suggests that
adverbs can occur between verbs and objects that have not received the
accusative case, which is contrary to the idea that an object that has
received the accusative case has been extracted from the VP. The fact that
the sentence is affected by this independent factor means that if extraction
is used as a test for the phasehood of the VP, factors such as focus will
influence this test.

Ulutas (2009:11), unlike Jo and Palaz (2019), has focused on
extraction from the CP domain:

(33) a. Dinleyici-ler [ viski-yi ig-ti]
listener-pl whiskey-acc drink-past
san-1yor-lar biz-i.

think-prog-3pl  we-acc
“The listeners think that we drank the whiskey.”

b. ?Dinleyici-ler [ viski-yi i¢-tig-imiz]-i
listener-pl whiskey-acc  drink-vnom-poss.1pl-acc
san-1yor-lar biz-im.

think-prog-3pl  we-gen
“The listeners think that we drank the whiskey.”

c.*Dinleyici-ler [ viski-yi i¢-ti-k]
listener-pl whiskey-acc drink-past-1pl
san-1yor-lar biz.

think-prog-3pl  we
“The listeners think that we drank the whiskey.”

d. *Can [ Manisa-ya  gid-elim] isti-yor biz.
Can Manisa-dat  go-sbjnc.1pl want-prog we
“Can wants us to go to Manisa.”

e. *Dinleyici-ler [ biitiin viski-yi i¢-tig-imiz]
listener-pl  all ~ whiskey-acc drink-vnom-poss.1pl
igin] biz-i  sarhos san-tyor-lar  biz-im.
for  we-acc drunk think-prog-3pl we-gen

“The listeners think we are drunk because we drank all the
whiskey.”

As we can see from the examples above, extraction is permitted in
embedded clauses where agreement is present, that is, when the C head is
defective—examples (33a-b). However, extraction is not allowed in
examples (33c-d-e), where the C head is non-defective. This suggests that
the subject extracted from the embedded clause may have been sent to the
Spell-Out domain by the complete C. Considering example (33a), since the
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accusative case of "biz-i" (we-ACC) is assigned by the verb, it may be
possible to extract it adjacent to the main verb:

(34) pro sen-ii [cp ti viski ig-ti] bil-iyor-du-m.
pro you-acc whiskey drink-past know-prog-past-1sg

(Moore, 1998: 169)

In the analysis above, Moore (1998: 169) has stated that the
subject "sen-i" (you-ACC) is raised to the main clause as an object.
Therefore, subjects that receive the accusative case from the main clause,
and thus can be raised to the main clause as objects, can be extracted. That
is, they are actually within the main clause. This shows that the reason for
the extraction of ECM subjects that have received the accusative case may
not be due to phasehood, yet could stem from raising or movement to the
main clause.

On the other hand, in none of the examples (33b-c-d-e) can the
cases on the extracted subject "biz" (we) be licensed by the main verb. In
example (33b), the case is licensed by the D head; in example (33c¢), by
the C head of the embedded clause; and in example (33d), again by the C
head of the embedded clause. The presence of cases licensed by these
heads may have emerged independently of the main clause. Additionally,
in sentence (33e), the extracted "biz-im" (we-GEN) is a DP branched from
a PP. Therefore, the presence of the genitive case on "biz" (we) also creates
ungrammaticality. Thus, extracting the object of the verb, which is the head
that licenses the case, should not cause a problem. However, in examples
(33b-c-d-e), the words "biz" ("we") are not in the object position of the
verb. If the edge positions of phases are escape positions, we would expect
that all the subjects in examples (33) could be extracted. Therefore, another
reason affecting the extraction here is the Case. That is, for a word to be
extracted to a different position, there needs to be case licensing by the unit
in the position to which it is extracted. In examples (33b-c-d-e), the cases
on the subjects that cannot be extracted are licensed within the embedded
clause. However, in example (33a), the main clause verb licenses the
accusative case. This shows us that in example (33a), extraction is
triggered by the main clause verb, and that case licensing affects extraction.
Therefore, regardless of whether the C head is defective or not, extraction
is related to the case licensing by the main clause verb. This indicates that
if extraction is accepted as a phase diagnostic, factors independent of
phasehood, such as case and position, will influence this diagnostic.

Now, in the light of the information we have examined, see the
first test the DPs in Turkish:

(3%5) a. [pp Ali-nin deri  cilizdan-1] ¢al-n-di.
Ali-gen leather wallet-poss.3sg steal-pass-past
“Ali's leather wallet was stolen.”
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b. *Deri; [pp Ali-nin ¢ clizdan-1] ¢al-in-du.
leather Ali-gen wallet-poss.3sg  steal-pass-past
“Ali's leather wallet was stolen.”

Regarding the examples above, in example (35b), it seems that
extraction is not possible; however, this may be due to an independent
reason, namely, that the position to which it is moved is a position that does
not allow extraction:

(36) a. ?[pp Ali-nin # clizdan-1] ¢al-in-di derii.
Ali-gen wallet-poss.3sg steal-pass-past leather
“Ali's leather wallet was stolen.”

b. [pr Ali-nin  yakigikli  arkadas-1] gel-di.
Ali-gen handsome friend-poss.3sg come-past
“Ali's handsome friend arrived.”

Regarding the examples above, firstly, moving the adjective to a
position after the verb, as in example (36a), is not as ungrammatical as in
sentence (36b). Therefore, performing the extraction into a post-verbal
position or to the sentence-initial position yields different grammaticality
results. Similarly, another factor affecting extraction is agreement:

(37)  a.[pp Ali-nin sinif] okul-dan  kag-t1.
Ali-gen class school-abl escape-past
“Ali's class escaped from school.”

b. *Sinifi [pp Ali-nin # ] okul-dan  kag-t1.
class Ali-gen  school-abl escape-past
“Ali's class escaped from school.”

c. *[pp Ali-nin # ] okul-dan  kag-t1 sinifj,
Ali-gen  school-abl escape-past class
“Ali's class escaped from school.”

d. [pp Ali-nin £ ] okul-dan kag-t1 sinif-1;,
Ali-gen  school-abl escape-past  class-poss.3sg
“Ali's class escaped from school.”

There is again an independent factor affecting extraction. In
examples (37b) and (37c), where agreement is not explicitly encoded, the
sentence becomes ungrammatical regardless of the position to which the
extraction is made. However, as we can see from example (37d), when the
agreement is explicitly present, the sentence remains grammatical after
extraction. Therefore, the explicit coding of agreement affects both
extraction and the grammaticality of the sentence. This shows that
independent factors, such as the explicit encoding of case and agreement,
will influence the test if we use extraction as a phase diagnostic.

Now, let us perform the same tests within the CP framework.
Since the ECM structure is used as a phase diagnostic, we need to examine
the extraction phenomenon in both ECMs and root clauses:
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(38) a. Polis [cp sen-i  kimse-ye  vur-du]  bil-mi-yor.
police you-acc anyone-dat hit-past know-neg-prog
“The police do not know that you shot anyone.”

b. Sen-i; polis [cp ti kimse-ye ~ vur-du]  bil-mi-yor.
you-acc police anyone-dat hit-past know-neg-prog
“The police do not know that you shot anyone.”

(Ozgen & Aydin, 2016: 311)

In the examples above, sentence (38a) is an ECM sentence. As we
can see from (38b), extraction is allowed. Observe the contrast in the
grammaticality between ECM construction in (38b) & (39b):

(39) a. Ali [cp sen 1_stanbu1-a gid-iyor-du-n]  san-mus.
Ali you Istanbul-dat go-prog-past-2sg think-evid
“Ali thought that you were going to Istanbul.”

b. ?*Sen-ii  Ali [cpti I.Stanbul—a gid-iyor-du-n]  san-mus.
you-acc Ali Istanbul-dat go-prog-past-2sg think-evid
“Ali thought that you were going to Istanbul.”

c. 2Ali [cp i I_stanbul—a gid-iyor-du-n] san-mis sen-ij.
Ali Istanbul-dat go-prog-past-2sg think-evid you-acc
“Ali thought that you were going to Istanbul.”

Comparing the examples above, we can once again observe the
effect of moving the extraction to a position after the verb on
grammaticality. Therefore, when we apply the same test to two structures,
one accepted as a phase and one not accepted as a phase, we see that we
can obtain similar results depending on the position of the extraction. This
leaves us with two options. First, using Boskovi¢'s (2014) extraction
hypothesis as a phase diagnostic would create an unhealthy framework for
discussion; second, CPs in Turkish cannot be phases, which would be an
undesired outcome.

The extraction does not seem to work well from the perspective
of vPs:

(40) a. Ali  kitab-1 oku-du.
Ali  book-acc read-past
“Ali read a book.”

b. Kitab-1 Ali oku-du.
book-acc  Ali read-past
“Ali read a book.”

c. Ali kitap oku-du.
Ali  book read-past
“Ali read a book.”
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d. Kitap Ali oku-du.
book Ali read-past
“Ali read a book.”

In terms of transitive vP structures, the assignment of accusative
case does not have any effect on the extraction process. Note that Turkish
is a language with flexible word order (Goksel & Kerslake, 2005; Kornfilt,
1997), which means that all the tests we have conducted so far may have
been permitted due to PF-driven displacement. Therefore, we are once
again faced with two options. The first is that applying the extraction
diagnostic may not be possible in Turkish because the free word order in
Turkish generally allows words to change positions. The other option is
that if we accept Boskovi¢'s (2014) extraction claim as a phase diagnostic
notwithstanding these independent factors, we are forced to conclude that
all phrases and syntactic structures in Turkish are phases, which would be
another unwelcome result.

Boskovi¢'s (2014: 9) final claim regarding extraction is that there
are two different PP structures in Turkish. PP is a phase if it allows
extraction; otherwise, it is not a phase:

(41) a. *Biz [np Pelin-in arkadas-1];
we Pelin-gen friend-poss.3sg
diin [pp i i¢in] para  topla-di-k.
yesterday for money collect-past-1pl
“We collected money yesterday for Pelin's friend.”

b. Ben araba-nin; diin [pp #i Oniinde] dur-du-m.
I car-gen yesterday in front of stop-past-1sg
“I stood in front of the car yesterday.”

The locative morpheme -DA attaches to the nominal paradigm, as
mentioned earlier. Thus, the alleged PP in example (41b) is not a PP but
a DP. Accordingly, as in example (41a), extraction cannot be made from
genuine bare PPs in Turkish. This again leads us to accept that PPs in
Turkish are not phases.

Considering that Boskovic¢'s (2014) extraction hypothesis cannot
be employed as a phase diagnostic in Turkish due to the scrambling
property of Turkish and the fact that extraction cannot be performed
in PP structures, we should deduce either that there is no concept of phase
in Turkish or that Boskovi¢'s (2014) extraction hypothesis is not a phase
diagnostic.

2.4 Ellipsis as a phase diagnostic

Another tool used as a phase diagnostic in the literature is ellipsis
(see Boskovi¢, 2014; Rouveret, 2012; Gengel, 2007; Boskovi¢, 2012). Ince
(2012: 248) argues that, contrary to the common belief, ellipsis can occur
in languages like Turkish, even though they do not use wh-movement.
Since the sluicing is known to be TP deletion, in languages like English,
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the wh-word moves to CP, and the TP is deleted. However, Turkish is a
language that does not obligatorily perform wh-movement (Arslan, 1999):

(42)  a. Hasan biri-yle konus-uyor.
Hasan someone-with  talk-prog
ama Hasan kim-le  konus-uyor bil-mi-yor-um.

but Hasan  who-with talk-prog  know-neg-prog-1sg
“Hasan is talking with someone, but Hasan doesn't know with
whom Hasan is talking.”

b. Hasan biri-yle konus-uyor.
Hasan someone-with talk-prog
ama kim-le bil-mi-yor-um.

but whom-with know-neg-prog-1sg
“Hasan is talking to someone, but I don't know with whom.”

(Ince, 2012: 250)

In example (42a), "Hasan" and "konusuyor” (talk-prog) have been
elided in example (42b). However, since Turkish does not undergo wh-
movement, after the ellipsis operation, the entire clause "Hasan kimle
konusuyor" ("Hasan is talking with whom") should have been deleted. At
this point, Ince (2012: 252) proposed that Turkish actually does perform
wh-movement, but due to the weak wh-question feature in the C head, the
lower copy is pronounced instead. In other words, through the remnant
movement phenomenon we mentioned earlier, "kim-le" (whom-with) first
moves to the specifier position of CP, leaving a copy in its original
position. However, because the wh-question feature at the specifier of CP
is weak, it's not the wh-word in the specifier of CP that is pronounced, but
the lower copy of the wh-word. Ince (2012) suggested in this regard that
movement in Turkish occurs not at the LF but at the PF level. On the other
hand, there are also views suggesting that this structure in Turkish is a cleft
construction, and that ellipsis does not occur in languages that do not
perform wh-movement:

(43) The case feature of the elided wh-word must be the same as that
of the main clause.

(Merchant, 1999: 48)

That is, in accordance with the constraint above, the case feature
in the ellipsis structures we construct must be identical to the case feature
in the antecedent clause. Now, see these examples:

(44) a. Ahmet birin-i dov-miis
Ahmet someone-acc beat-evid
ama kim-i bil-mi-yor-um.
but  who-acc know-neg-prog-1sg
“Ahmet has beaten someone, but I don't know whom.”
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b. Ahmet birin-e kitap ver-mis-ti
Ahmet someone-dat book give-evid-past
ama kim-e-ydi hatirla-mi-yor-um.

but  who-dat-past remember-neg-prog-1sg
“Ahmet had given a book to someone, but I don't remember to
whom it was.”

(Ince, 2012: 255)

As we examine the above examples, in example (44a), the
accusative case marked on "kim-i" (who-ACC) is identical to "biri-ni"
(someone-ACC) in the main clause. Changing the case on "kim" (who)
yields ungrammaticality. In example (44b), the case marked on "kim" is
the same as "biri" ("someone") in the main clause. Thus, it is insufficient
for us to observe the difference between stripping and ellipsis in terms of
case. However, we can see this difference when using the copula "ol-" (to
be). In Turkish, while the copula "ol-" (to be) can be used in stripping
constructions, using this copula in ellipsis constructions leads to
ungrammaticality:

(45) a. Ahmet-in  bor¢ ver-dig-i-nin
Ahmet-gen debt give-vnom-poss.3sg-gen
Hasan ol-dug-un-u bil-iyor-um.
Hasan be-vnom-acc-poss.3sg  know-prog.lsg
“I know that it is Hasan to whom Ahmet lent money."

b. *Araba-y1  onar-di ama
car-acc repair-past but
nasil ol-dug-un-u bil-mi-yor-um.
how be-vnom-poss.3sg-acc know-neg-prog.1sg

“He repaired the car, but I don't know how it happened.”
(ince, 2012: 11)

In example (45a) the copular verb "ol-" (be) can be used in a
stripping sentence, in example (45b), which involves an ellipsis
construction, the copular verb "ol-" (to be) results in ungrammaticality.

In English VP-ellipsis, the elided structure must be structurally
identical to the main clause. First, observe examples involving objects that
have received the accusative case and those that have not, in relation to the
ellipsis operation:

(46) a. Ali  kitap oku-du, Ayse de kitap—eku-du.
Ali  book read-past Ayse too book read-past
“Ahmet read a book, and Ayse read too.”’

b. Ali  kitab-1 oku-du, Aysede kitab+——eku-du.
Ali  book-acc read-past Ayse too book-acc read-past
“Ahmet read a book, and Ayse read too.”
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The unit "kitap" (book) in (46a) that has received the accusative
case is in the VP domain. In contrast, the unit "kitab-1" (the book-acc) in
(46b) that has received the accusative case is in the specifier position of
the vP. Boskovi¢ (2014) has stated that only the complements of phase
heads (i.e., spell-out domains) or entire phases can be elided. In the
numbered examples (46) we analyzed above, Boskovi¢ (2014) argues that
the V head is a phase, and that the fact that the object in its complement
and the entire VP can be elided demonstrates the phasehood of the VP.
Note that, in example (46a), the entire VP (= spell-out domain) is elided;
whereas in example (46b), the entire vP (= phase) is elided. In fact, the
ellipsis here suggests the phasehood of the vP, not the VP. If we accept the
view that the VP is a phase and that only the complement of the V head
and the VP are elided, we cannot explain the elision of "kitab1" (the book),
which has been moved to the specifier of the vP in example (46b).

Another issue at this point is that the tense marker on the verb
“oku-du” (read-past) is also elided. We have previously noted that in
Turkish, verbs must raise to the T head to acquire tense and agreement
features. Unlike in English, where tense can be carried by an auxiliary, in
Turkish, it is directly marked on the main verb. Consequently, if the verb
“oku-du” (read-past) displays tense marking, it indicates that the verb has
raised to T. Therefore, if the part of the structure undergoing ellipsis also
includes the tense morphology from T, then the domain of ellipsis must
encompass T. This implies that the construction in (46) cannot be mere VP-
ellipsis. Instead, a larger syntactic domain (including T) is elided. Thus,
examples like those in (46) do not constitute a straightforward VP-ellipsis
case.

In terms of DPs see this example:

(47) [pp [acrp Ben-im ev-im] sat-11-d1
I-gen house-poss.1sg sell-pass-past
ama [pp [aGrp Ayse-nin  ev—]] sat-1l-ma-di.
but Ayse-gen house-poss.3sg sell-pass-neg-past

“My house was sold, but Ayse’s house was not sold.”

In (47) we are dealing with a structure that poses a problem for
ellipsis. First, within the DP, the fact that the element “evi” (the house-
ACC), which has raised to the head of the AGRP, can be elided while
“Ayse’nin” (Ayse-GEN) remains unelided does not clearly indicate which
exact domain has been elided. If we also consider the possibility that the
element “Ayse’nin” (Ayse-GEN) has moved out of the AGRP to another
position, then extracting and eliding the genitive-case possessor units in
the DPs becomes impossible:

(48) *[pp [acrr Ben-im ev-im] sat-11-d1

I-gen house-poss.1sg sell-pass-past

ama [pp [AGrRp Ayge-nin—ev—]] sat-1l-ma-di.
but Ayse-gen house-poss.3sg sell-pass-neg-past
“My house was sold, but Ayse’s house was not sold.”
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As we can see from the example above, in example (48), “Ayse-
nin” (Ayse-GEN) was not elided because it moves to a higher position, but
rather that the elements in the specifier positions of the AGRP are not
identical. Accordingly, it is evident that independent factors, such as the
use of different words within the phrase, also influence the ellipsis
operation.

Now see apply the same test to sentential DPs as well:

(49) a. [pp Ali-nin [cp kereviz ye-dig-i]] yalan ama
Ali-gen  celery eat-vnom-poss.3sg lie but
[pp Ayse-nin [cp kereviz—ye-dig—i]] gercek.

Ayse-gen celery eat-vnom-poss.3sg real
“It is a lie that Ali ate celery, but it is true that Ayse ate
celery.”

b. [pp Ali-nin [cp kereviz ye-dig-i]] duy-ul-mus

Ali-gen  celery eat-vnom-poss.3sg  hear-pass-evid

ama [pp Adininfep-kereviz—ye-digi]]

but Ali-gen celery eat-vnom-poss.3sg

hi¢  gor-iil-me-mis.

ever see-pass-neg-evid

“Ali’s having eaten celery has been heard, but Ali’s having

eaten celery has never been seen.”

(Ozgen, 2018: 13)

c. [pp Ali-nin [cp kereviz ye-dig-i]] duyulmus
Ali-gen  celery eat-vnom-poss.3sg  hear-pass-evid

ama [pp Abi-ninfep-kereviz-in tursu-sun-u
but Ali-gen celery-gen  pickle-poss.3sg-acc
kur-dug-u hig gor-lil-me-mis.
set-vnom-poss.3sg ~ ever  see-pass-neg-evid
“It has been heard that Ali ate celery, but it has never been
seen that Ali pickled the celery.”

In the sentential DP types above, we encounter a similar situation.
If at this stage we accept the view that in certain cases an entire DP can be
elided while in other cases only its complement can be elided, then,
considering that the elided portions differ depending on the specifier
element even though they appear in the same structure, we run into a
problematic discussion in terms of phasehood. Further, if we observe the
example in (49c), we see that the elided portion differs from its antecedent,
suggesting that independent factors may influence the ellipsis process.
Consequently, using ellipsis to test the phasehood of DPs does not provide
us with a reliable framework because ellipsis may fail to occur for reasons
unrelated to phasehood. As in example (49), it may be unclear precisely
which domain is elided.
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CPs, first, in order to see whether there is a difference in terms of
ellipsis between the ECM structure, which is not accepted as a phase, and
the CP, which is accepted as a phase, we need to apply this test to ECM
structures as well:

(50) a. *Murat [cp ben-i 61-dii] san-1yor,
Murat I-acc die-past think-prog
Ozgiin-se  [cpben-i &l-dit] san-mi-yor.
Ozgiin-while I-acc  die-past think-neg-prog
“Murat thinks I am dead while Ozgiin does not think I am
dead.”

b. *Murat [cp ben 61-dii-m] san-1yor,
Murat I die-past.1sg think-prog
Ozgiin-se [cp ben él-dit-m]  san-mi-yor.
Ozgiin-while 1 die-past.1sg think-neg-prog
“Murat thinks I am dead while Ozgiin does not think I am
dead.”

With regard to both of the above examples, we observe that in the
ECM construction in (50a) and in the root clause structure in (50b), the
sentences become ungrammatical if the verb is deleted. However, in both
the ECM construction and the root clause, the entire CP can be elided:

(51) a. Murat [cp ben-i 6l-dii] san-1yor,
Murat I-acc die-past think-prog
Ozgiin-se  [cp beai—&l-dit]  san-mi-yor.
Ozgiin-while I-acc  die-past think-neg-prog
“Murat thinks I am dead while Ozgiin does not think I am
dead.”

b. Murat [cp ben 61-dii-m] san-1yor,
Murat I die-past.1sg think-prog
Ozgiin-se [cp bea-8l-dil-m]  san-mi-yor.
Ozgiin-while 1 die-past.1sg think-neg-prog
“Murat thinks I am dead while Ozgiin does not think I am
dead.”

From example (51a), we can see that the entire CP can be elided
in the ECM construction, which is not accepted as a phase. At this stage,
we would expect the root clause structure in (51b), which is accepted as a
phase, to present a contrasting scenario; however, as we can observe from
the examples, the entire CP can be elided in both constructions. Therefore,
using ellipsis to test the phasehood of the CP does not provide a sound
framework for discussion.

2.5 Sentential stress rule as a phase diagnostic

In the literature, the sentential stress rule is another structure
recognized as a phase diagnostic. Legate (2003), following Bresnan
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(1972), argues that the Sentential Stress Rule (SSR) must be used in its
phonetic form to demonstrate the phasehood of the VP, functioning as a
phase diagnostic. Similarly, Kahnemuyipour (2004) states that the SSR
constitutes evidence for the presence of multiple spell-out domains within
phases. Focusing first on Legate (2003:511), she observes that in English,
the primary stress is assigned to the unit containing the final stress within
VPs:

(52)  Mary fixed the bike!.
(Legate, 2003: 511)

In the example above, the points marked with ! indicate the stress.
Another study that uses the SSR as a phase diagnostic is found in
Kahnemuyipour (2004):

(53) Sentential Stress Rule

Sentential stress is assigned to the highest element in the spell-out
domain within a phase.

Regarding Turkish, Tarhan (2006:20) has noted that the same
situation applies in Turkish as well:

(54) Al [hizhh  kitap oku-du].
Ali quickly book  read-past
“Ali read a book quickly.”

(Tarhan, 2006: 20)

First, in the example above, we need to determine whether the
stress on “hizl1” (quickly) arises from its position in the sentence or if it is
related to the fact that “hizl1” is functioning as an adverb:

(55) Al kitab-1 hizh  oku-du.
Ali book-acc quickly read-past
“Ali read a book quickly.”

When we change the position of the adverb "hizli" the stress it
carries remains unchanged. Therefore, the first conclusion we can draw is
that the stress on the adverb is not affected by its position.

Now, observe the focus on unergative and unaccusative sentences:

(56) a. A: Sabah ne ol-du?
morning what happen-past
“What happened in the morning?”
B: Ali kos-tu.
Ali run-past
“Ali ran.”
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b. A: Haber-ler-i duy-du-n mu?
news-3pl-acc hear-past-2sg Q
“Have you heard the news?”

B: Hayir. Ne  ol-mus?
No what happen-evid
“No. What happened?”

A: Bir gemi bat-mis.
A ship sink-evid
“A ship has sunk.”

(Tarhan, 2006: 50-51)

As for the unergative example in (56a), Tarhan (2006: 50) states
that the stress falls on the verb “kostu” (“ran”). According to Tarhan
(2006), this is because in an unergative structure, the subject remains in
vP, making “kos-” (run) the highest element. However, since there is
agreement between “Ali” and “kos-tu” (run-past) and “Ali” is in the
nominative case, “Ali” must have moved up to the specifier of T. Under
these conditions, the highest element in the spell-out domain should not be
“kostu,” but rather “Ali.” Despite that, we observe that “kos-tu” (run-past)
bears stress, even though it is not actually the highest element in the
domain. Therefore, according to this test, unergative verbs commonly
accepted in the literature as phases cannot be phases after all. By contrast,
in the unaccusative example (56b), which is not accepted as a phase, “bir
gemi” (a ship) is the highest element in the spell-out domain. We see that
stress falls on “bir gemi,” showing once again that the Sentential Stress
Rule can yield similar results in structures not considered phases and can
even give contrary results in structures that are considered phases.

3. Concluding Remarks

Up to this point, we have examined whether the structures viewed
as phase diagnostics can be explained without resorting to the concept of
phasehood, and whether these structures are affected by factors
independent of phasehood. Based on the data we obtained and the
comparisons we made, we found that these diagnostics do not work in
Turkish. Let us look at this situation through the table below:
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Table 1. The applicability of phase diagnostics in Turkish

PHASE DIAGNOSTICS TURKISH
Chomsky (2000)
Agreement determines phase heads. X

Gallego (2010)

Uninterpretable features determine X
phase heads.

Miyagawa (2011)
Case determines phase heads. X

Den Dikken (2003)

Phases can be tested via the WH- Not applicable

movement structure.
Boskovié¢ (2014)

Phases can be tested via deletion. X
Boskovié¢ (2014)
Phases can be tested via extraction and X
stranding.

Matushansky (2005) & Legate (2003) %

Phases can be tested via stranding.
Legate (2003)
Phases can be tested via sentential X
stress rules.
Den Dikken (2006) X

Phases can be tested via WH-fronting.

From the table above, we can see that none of the structures
proposed in the literature for testing the concept of phase are applicable to
Turkish. This observation leads us to several different conclusions. The
contradictory results that emerged from our analyses point to three
different possibilities:

1. If the testing methods we have examined are considered valid
phase diagnostics, then it becomes impossible to identify any
phrase as a phase in Turkish or in other languages with similar
typological features. In other words, these purported phase
diagnostics may not actually test for phasehood in a general sense.

2. If these phase diagnostics are accepted, then no phrase in Turkish
or in any language with similar typological characteristics should
be considered a phase.

3. The phenomenon called 'phase' is, in fact, a misconception.
p p p

When supported by crosslinguistic data, it will become clearer
which of these options is more plausible. Likewise, further research on
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phasehood could offer different perspectives on the universality of phase
theory. If, as a result of such research, phasechood proves to be illusory,
then a more comprehensive theory that yields consistent findings despite
varying typological features of languages could be proposed instead of
phase theory.
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