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ABSTRACT

STRUCTURAL PRIMING IN TURKISH GENITIVE-POSSESSIVE
CONSTRUCTIONS

Bahadir, Gozde
Ph.D., Department of Cognitive Science
Supervisor: Assist. Prof. Dr. Annette Hohenberger

Co-Supervisor: Prof. Dr. Deniz Zeyrek Bozsahin

September 2012, 335 pages

This study addresses the question of the mental representation and processing of
language by investigating “structural priming” in Turkish Genitive-Possessive
(GEN-POSS) constructions. Structural priming is the facilitating effect of having
already experienced a structural form on its subsequent processing. We investigate
this phenomenon on a construction pair in Turkish, which shares the same external
GEN-POSS morpho-syntactic template despite having distinct grammatical
categories. The structures under scrutiny are possessive noun phrases (e.g. “Korsan,
[prenses-in(GEN) 0ykii-siin(POSS.3SG)]-ii hatirladi.” which means: The pirate
remembered [the princess’s story].) and embedded noun clauses with nominalized

verbs as predicates (e.g. “Korsan, [prenses-in(GEN) giil-diig(VN)-iin(POSS.3SG)]
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-ii hatirladi.” which means: The pirate remembered [that the princess (had)

laughed/was laughing].)

The results of the study which consists of a series of production and comprehension
experiments with various methodologies (written sentence completion, self-paced
reading and eye-tracking) indicate that structural priming might access the morpho-
syntactic level of representation in Turkish. Priming seems sensitive to the
distinction between the phrasal vs. clausal nature of structures. During the processing
of GEN-POSS constructions, the grammatical information regarding the constituents
is accessed. Complex forms are further decomposed if processing resources are
available. Overall, language production and comprehension seem to operate on the
same structural representations but through different mechanisms. In addition, the
study also contributes to the understanding of structural priming as a methodological
paradigm and to the establishment of a bridge between the processing and theoretical
linguistic analysis of Turkish nominalized verbs. To conclude, this study pioneers in

exploring structural priming in Turkish and opens way to future research in this line.

Keywords: structural priming, Turkish, genitive-possessive constructions, noun

clauses, nominalization
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TURKCE ILGI-IYELIK YAPILARINDA YAPISAL HAZIRLAMA

Bahadir, Gozde
Doktora, Bilissel Bilimler Boliimii
Tez Yoneticisi: Yrd. Dog. Dr. Annette Hohenberger
Ortak Tez Yoneticisi: Prof. Dr. Deniz Zeyrek Bozsahin

Eyliil 2012, 335 sayfa

Bu ¢alisma dilin zihinsel gosterimi ve islemlenmesi sorusunu Tirkge ilgi-iyelik
yapilarinda “yapisal hazirlama”y1 incelemek suretiyle ele almaktadir. Yapisal
hazirlama, dilsel bir yapiyr daha oOnce islemlemis olmanin, ilerideki islemleme
stireglerini kolaylastirmasi etkisidir. Bu olgu, aym1 dis bi¢imdizimsel cergeveyi
paylasan, ancak farkli dilbilgisel kategorilere ait olan bir yap1 ¢ifti lizerinde ele
alinmaktadir. Bu yapilar 1yelik bildiren (belirtili) ad tamlamalar1 (6rn. “Korsan,
[prenses-in(ILGT) 6ykii-siin(YELIK.3TK)]-ii hatirladi.”) ile yiiklemi adlasmis
eylemlerden olusan yantiimceler, yani ad tiimcecikleridir (6rn. “Korsan, [prenses-

in(ILGI) giil-diig(EA)-iin(I'YELIK.3TK)]-ii hatirlad1.”).
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Yazili timce tamamlama, kendi-hiziyla okuma ve goz izleme gibi g¢esitli yontemler
kullanilarak gerceklestirilen bir dizi iiretim ve anlama deneyinden olusan ¢alismanin
sonuglari, yapisal hazirlamanin Tiirk¢cede bigim-dizimsel diizeyde etkili olabilecegini
gostermektedir. Hazirlama etkisinin  yapilarin  6beksel veya (yan)tiimcesel
dogalarinin ayrimmna duyarli oldugu goriilmektedir. Ilgi-iyelik yapilarmin
islemlenmesinde, yapinin bilesenleri ile ilgili dilbilgisel bilgiye ulasilmaktadir. Genel
olarak, dilin iiretimi ve anlasilmasi siirecleri aynm1 gosterimler iizerinde ancak farkli
mekanizmalar ile ¢alismaktadir. Ayrica, bu calisma yapisal hazirlamanin yontemsel
bir paradigma olarak anlasilmasina ve Tiirk¢edeki adlagsmis eylemlerin islemlenmesi
ve kuramsal-dilbilimsel ¢ozliimlemesi arasinda bir koprii kurulmasina katkida
bulunmaktadir. Sonug¢ olarak, ¢alisma Tiirk¢ede yapisal hazirlama konusunda 6ncii

niteliktedir ve gelecekte bu alanda yapilacak aragtirmalara zemin hazirlamaktadir.

Anahtar Kelimeler: yapisal hazirlama, Tiirkee, ilgi-iyelik yapilari, ad tiimcecikleri,

adlasma
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CHAPTER 1

INTRODUCTION

1.1 Motivation

The relation between language and mind is a topic that has occupied and fascinated
generations of researchers for ages (Chomsky, 1968). How do we humans translate
our feelings and the ideas in our minds into words and sentences that we articulate
(Levelt, 1989)? Then, how do we (and our interlocutors) make sense of the strings of
sounds that we perceive? In other words how is language decoded to access the
meaning it conveys (e.g. Gleitman & Liberman, 1995)? Although the production (in
forms of speaking, writing, or signing) and comprehension (in forms of listening,
reading and visuo-spatial perception) of language are cognitive abilities that most of
us can handle very rapidly, unconsciously and seemingly effortlessly in our daily
lives (Osherson, 1995), it is still not completely understood how the knowledge of
language is represented in the mind and what psycholinguistic processes underlie the
encoding and decoding of this knowledge. This thesis aims to contribute to the
understanding of the linguistic representations in the mind and the processes
operating on these representations, making language production and comprehension

possible. How can we as scientists learn about the nature of these abstract



representations and processes? There are various techniques that different disciplines

adopt to scrutinize this issue (Cutler, 2005, among others).

One possible way is to investigate the languages of the world and the properties of
the structure of “language”, as linguistics does (Aronoff & Rees-Miller, 2002, among
many others). Another legitimate technique is to record brain activity during
language processing to find the temporal and topographical patterns of such
processing (e.g. Friederici, 1995, 2002; Poeppel & Marantz, 2000; Indefrey, 2007),
which is what neurolinguists do. Computational modeling is also another method
adopted by applied computational linguistics (e.g. Sproat, Samuelsson, Chu-Carroll
& Carpenter, 2002). Finally, another way to investigate the representation and
processing of language is to employ psychological experimentation (e.g. Garrod,
2006). In the light of the aims of the present thesis, we had recourse to this last type

of method and conducted controlled language experiments.

Specifically, we addressed a psycholinguistic phenomenon called “structural
priming” (Bock, 1986), which is based on the idea that repetition facilitates language
processing, as will be explained in more detail below. The aspects of the knowledge
of language that are prone to being repeated should be represented mentally at some
level (Pickering & Ferreira, 2008). On this ground, the present thesis adopts an
experimental psycholinguistic approach to language production and comprehension
so as to investigate the representation of language and the processing mechanisms of
the two modalities. To attain this goal, structural priming in a specific pair of
structures from Turkish, which share the same outer morpho-syntactic template
despite their distinct grammatical category, is put under scrutiny. This structure pair
consists of genitive-possessive (GEN-POSS) constructions with possessive NPs and

embedded noun clauses.

To sum up, the motivation for the present study is the ambition to contribute to the
understanding of the relation between language and mind, by investigating structural
priming in a specific construction pair in Turkish. Consequently, the thesis adopts a

multi-dimensional perspective. First, it helps to contribute to the establishment of a



bridge between psychology of language and theoretical linguistics. Moreover, by
focusing on a specific language, it seeks to add cross-linguistic variation to linguistic
experimentation. It embraces structural priming both as a psycholinguistic
phenomenon relevant to ease processing through repetition; and as a methodological
paradigm. Furthermore, by focusing on both production and comprehension, and
their interaction, this study investigates language processing comprehensively.
Finally, it strives to shed some light on not only the mechanisms of language
processing; but also on the linguistic representations on which such processing

mechanisms operate.

1.2 Scope and Topic

1.2.1 Scope

The present dissertation constitutes a psycholinguistic investigation of the mental
representation and processing of language, a main capability of human cognition. As
a means to this end, it employs the psycholinguistic phenomenon called “structural
priming” in the examination of a certain morpho-syntactic construction of Turkish.
Although it is in close interaction with theoretical linguistics, a complete formal
analysis of the constructions under scrutiny, namely, “Turkish GEN-POSS
constructions” falls beyond the scope of this research. In order to investigate
structural priming in Turkish, this study makes use of behavioral experimentation on
both the production and comprehension of language through a variety of

methodological tasks.

1.2.2 Topic

As indicated in the title, the topic of this study is “structural priming in Turkish
GEN-POSS constructions”. We investigate the phenomenon called structural

priming in both the production and comprehension of Turkish and also between these



two modalities. Structural priming is basically the ease of processing of a linguistic
form due to its structural similarity to a previously processed form (Bock, 1986). Due
to the nature of Turkish, in the context of the present study the structures that are
subjected to possible priming effects are morpho-syntactic constructions. The
specific constructions chosen for the study are possessive “Noun Phrases” (NPs) (1)
and “Noun Clauses” (2) with nominalized verbs as predicate. The reason why these
constructions were chosen as the basis of the study is that they constitute a special
pair with identical external GEN-POSS morphology, but with constituents of

different grammatical categories.

(1) Korsan, [prenses -in hikaye-sin] -1 hatirla ~ -d1
pirate  princess-GEN story -POSS.3SG -ACC remember -PF.3sg

“The pirate remembered the princess’s story.”

(2)  Korsan, [prenses -in gil  -diig-iin] -i hatirla ~ -d1.
pirate  princess-GEN laugh-VN -POSS.3SG -ACC remember-PF.3sg

“The pirate remembered that the princess (had) laughed/was laughing.”

1.3 General Aims and Research Questions

1.3.1 Introduction

The general aims and research questions of the present study are three-fold:
exploratory, theoretical and methodological. The study is exploratory in nature, as it
is the first structural priming study in Turkish. Its core objective is to provide
answers to a number of theoretical questions on the representation and processing of
language. It also has some methodological aims which complement its exploratory

and theoretical aspects. This section presents these three lines of general aims and



related research questions. The research questions and interrelated sub-questions are

illustrated in Figure 1.1.

STRUCTURAL PRIMING IN TURKISH GEN-POSS CONSTRUCTIONS

EXPLORATORY THEORETICAL

METHODOLOGICAL

Figure 1.1 General Research Questions

1.3.2 Exploratory Aim and Research Question
Exploratory Aim

To the best of our knowledge, this is the first structural priming study in Turkish. It
aims to reveal whether there is such priming in this language. It tests priming in a
specific construction which reflects the special morpho-syntactic properties of

Turkish, for the first time. The investigation of priming in this new pair (of nouns



and nominalized verbs) is likely to shed light on aspects of structural priming that the
previous research studying other forms in other languages could not unravel. The
present study is also the first one to systematically scrutinize the processing of
Turkish nouns and nominalized verbs in GEN-POSS constructions by adult native
speakers. It should be noted that throughout this thesis, the term processing is used to
refer to the computational processes going on not only during language

comprehension, but also during production.

Exploratory Research Question

In accordance with the exploratory aim, the basic research question addressed in this
study is whether there is structural priming in possessive nouns and nominalized
verbs of Turkish GEN-POSS constructions. In other words, the study has a
descriptive dimension in exploring structural priming in a new alternation from a
language which is typologically different from those widely examined in the

structural priming literature.

1.3.3 Theoretical Aims and Research Questions
Theoretical Aims

The main purpose of this thesis is to shed light on some unanswered theoretical
questions regarding structural priming and the mental representation and processing
of language. On the one hand, we make use of the particular typological properties of
the Turkish language to better understand the representations structural priming
accesses. On the other hand, we employ structural priming as a means to study the
processing and representation of Turkish GEN-POSS constructions. The research
questions that we will address from the perspective of both production and
comprehension will also have some bearing on formal linguistic analyses of the

constructions under scrutiny.



Theoretical Research Questions

The basic exploratory question gives rise to two interrelated veins of theoretical
inquiry: general research questions on the mental representation and processing of
language, which are in turn elaborated by means of more specific questions
addressed in the various experiments. These questions and the relations between
some of them are presented in Figure 1.1 and more visibly in Figure 1.2 which is

reproduced from it.

We will address these general questions through some more specific questions that
will be further elaborated in the relevant chapters in the light of our hypotheses

regarding each of them, which will also be presented in more detail later.

A. Questions on Representations

A.1 Nature of Representations Structural Priming Accesses:

What is the level and nature of the mental linguistic representations that structural

priming accesses?

- Is the level of representation accessed by priming purely syntactic, purely
morphological or morpho-syntactic for Turkish (in the context of GEN-POSS

constructions)?

- Are the representations structural priming taps specified as phrasal versus

clausal?

- For the morphologically complex forms, what level of representation does

priming access: The root' information, the suffix information or both?

" Throughout the thesis, we use the term “root” to indicate the smallest, non-derived form of lexical
items and the term “stem” to express forms to from which new lexical items can be derived by the
insertion of affixes. For instance we consider the word feach to be a verbal root and the word teacher
to be a nominal stem derived from that verbal root.



A.2 Shared Representations in Production and Comprehension:

Are the representations accessed by priming shared between the language production

and comprehension systems?
- Is there priming in a comprehension-to-production task?

A.3 Representations in Formal Linguistic Theories:

Are the representations accessed by priming parallel to the formal representations

assumed by linguistic theories?

- Are the properties of the representations of GEN-POSS constructions

compatible with the relevant linguistics literature?

B. Questions on Processing

B.1 Processing of Turkish GEN-POSS Constructions:

How are Turkish GEN-POSS constructions processed?

Are the GEN-POSS constructions processed as a single syntactic unit or are

they decomposed into their constituents?

- Is there a difference in the processing loads of simple nouns and complex
nominalized verbs in GEN-POSS constructions that are of the same length in

terms of syllable number?

- Are the complex nominalized verbs further decomposed into their

morphemes? If they are, is this decomposition subject to any constraints?



B.2 Different Mechanisms in Production and Comprehension:

Are the processing mechanisms the same or different in language production and

comprehension?

- Are the same structural priming effects observed in the production tasks and

in the comprehension tasks?

B.3 Processing of Turkish in General:

What does the study of structural priming reveal about the general processing

strategies in Turkish?

- Does sentence processing in Turkish reflect incrementality?, especially with

respect to the Subject-Object-Verb (SOV) word order?

Figure 1.2 Theoretical Research Questions (Extracted from Figure 1.1)

* For a fully incremental sentence processing model, underscoring the role of lexical heads in parsing
German (verb second and verb final sentences), see Konieczny, Hemforth, Scheepers, and Strube
(1997).



As illustrated in Figure 1.2 which is extracted from Figure 1.1 for emphasis, the
theoretical research questions in both groups are related to the others within the same
group. In addition, there is strong parallelism between questions in A1 and B1, and

A2 and B2 given the interactions between representations and mechanisms.

These finer-grained questions will not constitute a specific chapter in the dissertation
but will rather be addressed in relevant sections on different experiments.
Nevertheless, the related findings will be evaluated together to shed light on the big

picture in the general discussions chapter.

1.3.4 Methodological Aims and Research Questions
Methodological Aims

A final aim of the present research is to contribute to the understanding of structural
priming as a methodological paradigm. Through the use of a variety of online and
offline techniques to investigate structural priming of the same linguistic construct,
this study allows for a systematic methodological comparison. In addition, the
experiments designed to answer the main theoretical research questions bring along

some observations relevant to structural priming as an experimental methodology.

Methodological Research Questions
The basic methodological questions are as follows:

- Is structural priming in production and especially comprehension dependent
on the lexical repetition of the matrix verb, even in a head-final language like

Turkish?

- Are there differences in the robustness of different online and offline tasks in

revealing structural priming effects?

10



1.4 Contributions

This study fills important gaps in the literature by addressing the research questions
mentioned above. As such it contributes to several areas of research. The

contributions can be grouped into six general categories:

1. contribution as a pioneer study in structural priming research in Turkish,
il. contributions to the literature on the processing of Turkish,

1ii. contributions to formal linguistics,

iv. contributions to the structural priming literature,

v. methodological contributions, and

vi. contributions to cognitive science

1.4.1 Contribution as a Pioneer Study in Structural Priming Research in

Turkish

As the first structural priming study in Turkish, this dissertation opens way to future
priming studies in different aspects of the language. The findings of the present
experiments pave the way for further questions that call for inquiry. There is great
potential in the investigation of structural priming in a head-final, agglutinative
language with word order flexibility like Turkish, which is typologically distinct
from other widely investigated languages. In embarking on this line of research this
pioneer study provides a basis for future investigations on different structures with

different methodologies.

11



1.4.2 Contributions to the Literature on the Processing of Turkish

The psycholinguistic investigation of sentence processing in Turkish is still a young
and developing field of research. This study contributes to the expansion of this field
by the investigation of the processing of subordinated nominalized clauses and
possessive NPs which share the same external morphological template (see sentences
(1) and (2) in section 1.1.2). It provides important information on the morpho-
syntactic processing of these specific constructions. In addition, it also improves the
current understanding of more general aspects of processing of Turkish sentences.
Given the unique typological characteristics of Turkish, progress in this area is
indispensable for a more comprehensive understanding of the universal and cross-

linguistic aspects of language processing.

1.4.3 Contributions to Formal Linguistics

By scrutinizing the priming and processing of the two types of GEN-POSS
constructions, the present study provides significant empirical findings that could be
used as an additional source of information for formal analyses of these
constructions. In particular, the linguistic analyses on the nominalization of verbs
through various suffixes in embedded noun clauses are expected to benefit from the

empirical results of this study.

1.4.4 Contributions to the Structural Priming Literature

This study contributes to the structural priming literature by providing information
on the level of representation which is accessed through the empirical investigation
of a structure demonstrating both phrasal and clausal properties as a result of the
morpho-syntactic properties of Turkish. As mentioned above, unlike the languages
often investigated in the structural priming literature (e.g. English, Dutch, etc.)

Turkish is an agglutinative language with a rich morphology. Exploring structural

12



priming in this language will therefore fill an important gap in the literature. In
addition, examining the target structures within the SOV word order, this study also
contributes to the resolution of a debate regarding the dependence of structural
priming on the matrix verb of the sentence during comprehension. Finally, as it will
be explained in the methodological contributions section, the study is also significant
in comparing structural priming in comprehension and production through different

online and offline techniques.

1.4.5 Methodological Contributions

Employing a variety of tasks (sentence completion, self-paced reading and eye-
tracking techniques) to investigate structural priming in production, in
comprehension and between the two (from comprehension to production), the
present study addresses a number of methodological questions introduced in the
methodological aims and research questions section above (1.3.4). It also provides a
comparison of tasks of different nature designed to test structural priming. A
comprehensive picture of language competence can only be achieved with such a
combined methodological approach across online and offline paradigms, as some
aspects of the knowledge of language are better revealed in online tasks, while others

may be better detectable in offline tasks.

1.4.6 Contributions to Cognitive Science

By focusing on the knowledge and processing of language, which is one of the most
remarkable products of human cognition, this study addresses a core issue in
cognitive science, namely the assumption of mental representations and
computational procedures operating on these representational structures (Thagard,

2011). The relation between abstract, formal, atemporal representations and

13



dynamical, online processing of language is thus of great interest for the wider field

of cognitive science.

On a more general level, structural priming can be considered as an instance of
economy of processing given the observation that the use of information from
previous encounters facilitates processing. Despite the availability of a vast domain
of linguistic structure, which in principle renders freedom in the selection among
possible responses, processing seems to be guided by recent information and limited
in a local field within the larger domain. This is a typical sign of dynamic systems
(e.g. Beer 2000; van Gelder, 1998), in which the current state depends on the
previous one. In addition, by definition, structural priming is closely related to
memory. Particularly, it seems to instantiate implicit, procedural memory,
independently of conscious awareness (e.g. Medin, D. L., Ross, B. H. & Markman,
A. B., 2005)). To conclude, the scrutiny of structural priming contributes to more

general aspects of cognitive science, as well.

1.5 Organization of the Dissertation

This dissertation contains 8 chapters. The present introductory chapter is followed by
two literature review chapters that provide a background in the structural priming
phenomenon and in the linguistic analysis of Turkish GEN-POSS constructions,
respectively. The three experimental chapters of this dissertation, namely Chapters 4,
5 and 6 are organized with respect to the nature of the task, as can be seen in Figure
1.3. The order of presentation of these main lines of experiment also follows the

chronological order in which the studies were conducted.

Each experiment in these chapters will be presented with their respective specific
aims, research questions (related to the general questions outlined above) and
relevant hypotheses, material and method, data analysis, results and discussion
sections. These experimental chapters will be followed by a general discussion

chapter and finally the conclusions will be presented in the final chapter of the thesis.
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CHAPTER 4:

WRITTEN SENTENCE
COMPLETION STUDIES

CHAPTER 5:
SELF-PACED READING STUDY

CHAPTER 6:
EYE-TRACKING STUDY

e PRELIMINARY STUDY ON MATRIX VERBS

e STRUCTURAL PRIMING IN
PRODUCTION

e STRUCTURAL PRIMING FROM
COMPREHENSION TO PRODUCTION
e 4 Experiments with Different Structure Pairs
¢ 1 Control Experiment

e CONTROL STUDY: NATURAL
TENSE/ASPECT MARKER FREQUENCIES
OF MATRIX VERBS

* STRUCTURAL PRIMING IN
COMPREHENSION (1)

* STRUCTURAL PRIMING IN
COMPREHENSION (11)

Figure 1.3: Experimental Chapters: Chapter 4, 5, and 6
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CHAPTER 2

STRUCTURAL PRIMING

2.1 Introduction

This chapter aims at providing a background on those aspects of structural priming
that are relevant for the upcoming experimental chapters, rather than presenting a
complete review of the extensive literature on the phenomenon®. To that end, we first
introduce the notion and briefly touch on its historical development. Then, some
crucial properties regarding the phenomenon are outlined. In the following section,
the various methodologies used to investigate priming in production, comprehension
and between the two will be exemplified. After discussing the significance of
structural priming for the representation of language, we will conclude this chapter
by raising some unresolved questions regarding the phenomenon that the

experiments in the following chapters address.

® For such a comprehensive critical view, we refer the reader to Pickering and Ferreira (2008).
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2.1.1 Notion and History
Notion

The performance of an action which is the same in some ways as previous action
performed or observed by the actor is called “repetition”. Repetition is a fundamental
behavioral phenomenon. It is essential in psychological experimentation as it can
reflect the operation of the underlying mechanisms such as learning, development,
imitation and executive control. One form of the tendency of being affected by the
repetition of certain aspect of knowledge, as Pickering and Ferreira (2008) point out,
is “priming”, which occurs when prior experience with a stimulus facilitates the later
processing of that same stimulus or a related one (Branigan, 2007). This
phenomenon is central in different domains of the cognitive psychology literature
and has been scrutinized extensively. It has also been employed to investigate the
nature of the knowledge of language, for instance in the form of “semantic priming”,
in word recognition (McNamara, 2005). In the last few decades a ubiquitous form of
priming, namely “structural priming” has received great attention in
psycholinguistics (Pickering & Ferreira, 2008). Structural priming, also known as
“syntactic priming” or “persistence” (e.g. Pickering & Branigan, 1999) in a narrow
sense can be defined as the “tendency to repeatedly employ the same syntactic form
across successive utterances” (Bock, 1986, p. 356). To provide a more
comprehensive definition: it is the phenomenon “whereby the act of processing an
utterance with a particular form facilitates processing a subsequent utterance with the
same or a related form” (Pickering & Branigan, 1999). We adopt the latter, more
inclusive definition as we consider “language processing” to cover the computation
going on in both language comprehension and language production. In addition, to
avoid confusion, we consistently use the term “structural priming” to refer to this
phenomenon under scrutiny throughout the thesis, as the priming effects we observe
are not necessarily uniquely syntactic and as the term “syntactic priming” is also
sometimes used in relation to the “effects of syntactic context on lexical processing”
(Pickering & Branigan, 1999). To conclude, given the observation that the tendency

to be affected by the repetition of certain aspects of knowledge can inform us about
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the nature of that knowledge (Pickering & Ferreira, 2008), the investigation of
structural priming of linguistic constructions might enable us to gain insight into the

nature of syntactic, or more generally, structural, representation (Branigan, 2007).

History

In the earlier psycholinguistic literature, priming studies were not uncommon,;
however, before the introduction of structural priming, these studies mostly tapped
the lexical and sub-lexical levels (semantic, morphological, and phonological
priming). These lexical priming experiments showed for instance that the processing
time of a word such as doctor decreases when the subject has previously processed a
semantically related word like nurse (Meyer & Schvaneveldt, 1971). However, there
were also some early corpus studies that investigated people’s tendency to repeat the
syntactic forms used by their interlocutors (Pickering & Branigan, 1999; Branigan,
2007; Pickering & Ferreira, 2008): For instance, Schenkein (1980) observed that
some syntactic structures were repeated in conversations between bank robbers over
walkie-talkies. Another study on interviews by Weiner and Labov (1983) showed
that the presence of a prior passive was a strong predictor of later passive use. In
addition to these corpus studies, in an experimental study by Levelt and Kelter
(1982), Dutch shopkeepers were asked questions which included a preposition or not
(as in “At what time do you close?” vs. “What time do you close?””). Their answers
were found to be syntactically congruent with the question (““At five o’clock.” vs.
“Five o’clock.”)*. However, all these cases of structural repetition could have other
possible non-syntactic explanations such as rhetorical factors or semantic relations

between questions and their answers (Branigan, 2007).

These early investigations were followed by a seminal study by Bock (1986) which

demonstrated that such structural persistence is present in the production of

* The questions and answers with and without prepositions were originally in Dutch. “(Om) hoe laat
gaat uw winkel dicht?” was the question with or without the preposition “om”, and “(Om) viif uur.”,
was the corresponding answer, again with or without the preposition “om”.
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semantically unrelated sentences that do not constitute connective discourse. In this
very influential study, participants were first asked to repeat either one of two
alternative (prime) sentences under the guise of a memory test. One alternate was an
active sentence (1) and the other was its passive counterpart (2), expressing the same

truth conditional meaning. This was the priming phase of the study.

(1) One of the fans punched the referee.

(2) The referee was punched by one of the fans.

In the experimental phase, they were shown a semantically unrelated picture and
asked to describe it. The pictures could be described with both an active and a
passive sentence. For example, the picture could depict a church being struck by
lightning as in the left-hand side of Figure 2.1. As a result, it turned out that the
participants tended to describe the pictures using the same structure they had
previously repeated. Therefore, they were more likely to describe the sample picture
with an active sentence such as (17) after repeating a passive prime (1) than an active
prime (2), and similarly they were more likely to use a passive (2") in their

description after a passive prime (2) than after an active prime (1).

(1) Lightning is striking the church.
(27)  The church is being struck by lightning.

The same results also holds for another alternation involving ditransitive verbs that
take two objects. Ditransitive verbs like give, offer, sell and read can either take a
direct object and a prepositional object (PO) recipient as in (3) or two unmarked

objects, with the recipient expressed as a direct object (DO) as in (4).

3) A rock star sold some cocaine to an undercover agent.

(4) A rock star sold an undercover agent some cocaine.
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TRANSITIVE DATIVE

PRIMING SENTENCES

ACTIVE: PREPOSITIONAL:

ONE OF THE FANS A ROCK STAR SOLD
PUNCHED THE SOME COCAINE TO AN
REFEREE. UNDERCOVER AGENT.
PASSIVE: DOUBLE OBJECT:

THE REFEREE WAS A ROCK STAR SOLD
PUNCHED BY ONE AN UNDERCOVER AGENT
OF THE FANS. SOME COCAINE.

TARGET PICTURES

Figure 2.1: Examples of Priming Sentences and Target Pictures (Bock, 1986, p. 361)

Similarly, after repeating PO or DO primes, the participants described a picture
depicting a scene with an actor and a recipient as in the one in the right-hand side of

Figure 2.1. Again, they were found to get more likely to use the structure they had
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previously repeated in their subsequent dative picture description: A PO sentence

(37) following a PO prime (3) and a DO sentence (4") following a DO prime (4).

(3") The man is reading a story to the boy.

(4")  The man is reading the boy a story.

This seminal study that showed structural priming in unrelated sentence pairs paved
the way for a great number of experiments that examined various properties of the

phenomenon, some of which are presented in the following section.

2.1.2 Properties of Structural Priming

A series of subsequent studies revealed some crucial properties of structural priming.
Mainly, these studies verified that the effects found by Bock (1986) were indeed
syntactic and did not result from lexical, thematic or metrical correspondences

between the target and the prime.

First, the finding that there is priming between PO sentences with different
prepositions (priming from 5a to 5c¢) in addition to sentences with identical
prepositions (priming from 5b to 5c¢) eliminated the possibility that the observed

effects are lexical in nature (Bock, 1989):

(5) a. The secretary baked a cake for her boss.
b. The secretary took a cake to her boss.

c. The girl handed the paintbrush fo the man.

Furthermore, Bock and Loebell (1990) demonstrated that the effect is not thematic or
event structural either, since the locative by-phrase in (6) was found to prime the

agentive by-phrase of a passive sentence as in (2) and the locative prepositional
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phrase in (7) primed non-locative prepositional phrases as in (3). Therefore, the

observed effects cannot be due to a tendency to repeat thematic roles.

(6) The foreigner was loitering by the broken traffic light.

(7) The wealthy widow drove an old Mercedes to the church.

Finally the lack of priming between sentences with similar metrical properties but
different constituent structures such as (8a) which is a non-finite clause and (8b)
which is a prepositional phrase rules out the effect of metrical correspondence, as

well (Bock & Loebell, 1990).

(8) a. Susan bought a book to study.

b. The girl gave a brush to the man.

These findings verified that the observed effects were indeed due to repetition of the
structural form (Pickering & Branigan, 1999). Subsequent studies revealed structural
priming effects using a variety of experimental methods in different modalities. They
demonstrated that structural priming persists not only in language production and
comprehension, but also bi-directionally between the two (Branigan, Pickering,
Liversedge, Stewart & Urbach, 1995), as will be discussed in the following
Methodologies section (2.2).

In conclusion, structural priming has been investigated in different constructions, in
different languages and in various populations such as children, bilinguals and
aphasics and as such has been the subject of an extensive literature (Pickering &

Ferreira, 2008).
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2.2 Methodologies

In this section, we present a selection of representative methodologies in uni-modal
(in language production or in language comprehension) and in bi-modal (between
language comprehension and production) structural priming to provide a basis for the
methodology used in our experiments and to give a flavor of the methodological

richness in this literature.

2.2.1 Structural Priming in Production

Bock (1986)’s seminal study and the follow-up studies that verified that the observed
effects were indeed structural (Bock, 1989; Bock & Loebell, 1990) all investigated

structural priming in spoken language production.

In addition, structural priming was also scrutinized in written language production
studies. In a sentence completion study (Pickering & Branigan, 1998), subjects
completed sentence fragments. In the prime sentences (9) and (10), either PO
[(92)/(10a)] or DO [(9b)/(10b)] completions could be correct; whereas in target
sentences both were possible as in (11). The verb in the prime and target sentences
could either be the same as in (9) and (11) (showed-showed) or different as in (10)
and (11) (gave-showed):

9) a. The racing driver showed the torn overall . . .

b. The racing driver showed the helpful mechanic . . .

(10)  a. The racing driver gave the torn overall . . .

b. The racing driver gave the helpful mechanic . . .

(11)  The patient showed . . .
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This study demonstrated that the way subjects completed target sentences was
influenced by their completion of the prime sentences. It also indicated that in
written language production, priming does occur when the prime and target contain
different verbs; but the effect is stronger when the same verb is repeated. With
additional experiments, this study also showed that priming was not affected by
whether the tense, aspect and number of the verb stayed the same or differed between
the prime and the target. These results led the authors to extend the lexical access
model of Roelofs (1992, 1993; Levelt, Roelofs & Meyer, 1999) to include syntactic
information in the lemma stratum, which will be explained in more detail in the
discussion of the “lexical boost” concept in the section on the role of lexical

repetition of the matrix verb in priming.

Sentence completion was also used as a task to investigate priming in spoken
language production by Branigan, Pickering, Stewart and McLean (2000), where the
participants repeated similar PO/DO fragments and completed the sentences in
spoken language. This study showed priming effects which did not decay even when

there was an intervening filler or temporal delay of equal length.

To conclude, structural priming in language production has become a well-
established phenomenon in the literature and studies on production-to-production
priming have been considerably informative about the representations involved in

language production (Pickering & Ferreira, 2008).

2.2.2 Structural Priming in Comprehension

Despite the overall prominence of comprehension studies over production studies in
the general psycholinguistics literature, there have been surprisingly fewer studies
addressing structural priming in comprehension than those investigating the
phenomenon from the production perspective (Pickering & Ferreira). The reason
might be that structural priming is more obvious and has been historically detected

first in production than in comprehension (see section 2.1.1). In production priming,
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the production itself serves as the dependent variable whereas in comprehension
priming the dependent variable must be defined separately. It was not until recently
that structural priming in comprehension started to be directly assessed and evidence
for such priming effects are also relatively more elusive than the robust effects

observed in production (Branigan, 2007).

There were some early precursors of comprehension-to-comprehension priming
experiments such as an investigation by Mehler and Carey (1967) which revealed
that the auditory presentation of sentences with a certain syntactic structure

facilitated the processing of sentences with the same form.

A more direct investigation of structural priming in comprehension was an
expression-picture matching study by Branigan, Pickering and McLean (2005). This
study involved prepositional phrase (PP) attachment ambiguities such as (12).

(12)  The waitress prodding the clown with the umbrella

The PP with the umbrella can be attached either to the verb phrase (VP) “prodding
the clown”, which is called “high-attachment™ or to the object NP “the clown”, called

“low-attachment”.

As 1illustrated in Figure 2.2, in the priming phase of the study, a picture
disambiguated the sentence as either low or high attachment. In the experimental
phase, both the picture and the sentence were ambiguous. The participants tended to
choose the interpretation of the target that matched the structure of the prime, more
often and more quickly. However, this priming effect occurred only when the prime

and the target contained the same verb and not when they contained different verbs.
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The policeman prodding the doctor with the gun.
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The waitress prodding the clown with the umbrella.

Figure 2.2: Example of a Comprehension-to-Comprehension Trial: High-Attached Prime,

Ambiguous Target (Branigan et al., 2005, p. 470)
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Another technique used for investigating structural priming in comprehension is eye-
tracking. Pickering and Traxler (as cited in Pickering & Ferreira, 2008; Branigan,
2007) used this method in their study on temporarily ambiguous reduced relatives

such as (13).

(13)  The defendant examined by the lawyer turned out to be unreliable.

The authors found that fixation durations were shorter and thus reading times were
faster for such a sentence when the prime was disambiguated towards a similar
reduced relative analysis than after a prime sentence disambiguated towards the main
clause interpretation. However, again, it turned out that there was no priming when

the verbs differed between the target and the prime.

A different eye-tracking method called the “visual world paradigm” was also used to
examine structural priming in comprehension (Arai, Van Gompel & Scheepers,
2007). This method is based on the observation that listeners anticipate upcoming
linguistic information and that this anticipation is reflected by their eye movements
(Altmann & Kamide, 1999). Arai et al. (2007) first asked the participants to read
(aloud) prime PO or DO sentences. Then, the participants saw a picture like Figure

2.3 and heard either a PO (14a) or a DO (14b) sentence corresponding to the picture.

(14) a. The pirate will send the necklace to the princess.

b. The pirate will send the princess the necklace.

It turned out that while hearing the verb, participants tended to anticipatorily look at
the princess (recipient) after reading a PO prime and at the necklace (patient)
following a DO prime. This priming effect was again only observed when the prime

and the target contained the same verb.
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Figure 2.3: Example Scene from the Visual World Paradigm (Arai et al., 2007; p. 10)

Another technique that has proved sensitive to the priming effects in comprehension
is the self-paced reading paradigm. For example, Traxler and Tooley (2008) found
priming effects in reduced relatives, using the self-paced moving window paradigm
(Just, Carpenter & Woolley, 1982) in which the participants read sentences word by
word on a computer screen. At the beginning of each trial, a series of dashes were
presented on the screen in the place of the letters in the sentence. Then, the
participants pressed the space bar which replaced the first set of dashes by the first
word of the sentence. When they pressed it again, the first word was again replaced
by the dashes and the second set of dashes was now replaced by the actual letters of
the second word. This continued through the end of the sentence. Priming was
measured in terms of decreased reading time, indicated by faster presses on the space

bar.
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Similarly, Weber and Indefrey (2009) found structural priming in German-English
bilinguals during the comprehension of active and passive sentences, using a self-
paced reading paradigm in which sentences were presented word by word with
fixation crosses in the interval between stimuli. In this study, after reading each
word, the participants pressed a button, which again provided a measure of reading

time.

In addition to these behavioral methods, structural priming has also been investigated
by electrophysiological and neuroimaging techniques. For instance, Urbach,
Pickering, Branigan and Myler (1995) used event-related potentials (ERPs) and
Weber and Indefrey (2009) used fMRI to test priming in comprehension, the details
of which are beyond the scope of this thesis.

To conclude, studies in comprehension have revealed that although it may not be as

robust as in production, priming persists in language comprehension, as well.

2.2.3 Structural Priming between Comprehension and Production

Studies of bi-directional priming between language comprehension and production
are crucial for the issue of the shared nature of structural representation between the
two modalities, which will be presented in more detail in the relevant section (2.3.2)
below. Here we present two representative tasks, first for structural priming from
comprehension to production and then for structural priming from production to

comprehension.

Priming from Comprehension to Production

In a remarkable study, investigating whether speakers co-ordinate syntactic structure
in dialogue, Branigan, Pickering and Cleland (2000) used the “confederate-scripting
technique” in which pairs of speakers took turns in describing picture cards to each

other and select the picture card matching their partner’s description (Figure 2.4).
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Crucially, one of the interlocutors was the experimenter’s confederate, following a
written script while describing pictures. The scripted responses were previously
manipulated in syntactic form according to the experimental condition and could
dictate PO or DO constructions to serve as a prime for the naive participant who
selected the matching picture on this description and then described another picture.
The study revealed that the naive participants’ descriptions tended to correspond to
the form that they had heard the confederate use, indicating structural priming from

comprehension to production.
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Figure 2.4: Experimental Setup for the Confederate-Scripting Task (Branigan et al., 2000, p.
B19)
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Priming from Production to Comprehension

In addition to the above comprehension-to-production priming study, priming effects
were also found from production to comprehension in a different experiment of the
Branigan, Pickering and McLean (2005) study on PP-attachment, part of which was

presented previously in the structural priming in comprehension section.

PROD

The waitress prodding the clown with the umbrella.

Figure 2.5: Example of a Production-to-Comprehension Trial with a High-Attached Prime
(Branigan et al., 2005, p. 474)
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In the production-to-comprehension priming design (see Figure 2.5), the participants
first described an unambiguous picture with either high or low attachment sentences.
Then, they were asked which one of the two correct alternative pictures described the

ambiguous target sentence.

The results of this production-to-comprehension experiment indicated that
participants were more likely to select a certain analysis in their choice of the
matching picture after having described a prime picture with the same attachment
type. Therefore, the comprehension of the participants was primed by their own

previous production.

Overall, all these studies have demonstrated that structural priming persists not only
in language production and comprehension but also between the two, with a wide
range of methodologies. Especially the bi-directional persistence of priming has
important implications for the representation of language, as will be more

extensively discussed in the following sections.

2.3 Significance of Structural Priming

The findings of the extensive literature on structural priming have been informative
in two different ways: functionally and epiphenomenally (Pickering & Ferreira,
2008). The functional value of structural priming comes from the idea that it reflects
processes of learning (Chang, Dell & Bock, 2006) and serves communicative, social
and imitative purposes (Pickering & Garrod, 2004). Although the functional role of
structural priming is an intriguing topic of study as itself, it is its “epiphenomenal”
(in Pickering & Ferreira, 2008’s terms) or “epistemic” value that is more relevant to
the purposes of the present dissertation. In this section, we address the epistemic
value of structural priming as a source of information for the study of mental

representation and processing of language.
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2.3.1 Mental Representation of Language

Psycholinguistics is a field of study which is concerned with both the mental
representation of linguistic knowledge and with language processing, which is the
way this knowledge is employed during production and comprehension together with
nonlinguistic  knowledge (Altmann, 2002; Cutler, 2005). Traditionally,
psycholinguistics studies on syntactic processing have mainly focused on the
processing aspect and left the investigation of the representation of language to
theoretical linguistics (Branigan et al., 1995). However, since the introduction of
structural priming, psycholinguists have been provided with an empirical method to

investigate linguistic representations.

The idea that “the tendency to be affected by the repetition of aspects of knowledge
can be used to diagnose the nature of that knowledge” (Pickering & Ferreira, 2008, p.
427) and the myriad of evidence demonstrating that such a tendency persists in and
between language production and comprehension led to the conclusion that structural
priming taps into linguistic knowledge itself (Branigan et al., 1995). Therefore,
structural priming provides a powerful empirical method to shed light on the mental

representation of language.

Structural priming is relevant especially for two interrelated aspects of the mental
representation of language: the shared nature of the linguistic knowledge in
comprehension and production, and the correspondence to the representations
assumed in formal linguistic theories, which are discussed in the two subsequent

sections.

2.3.2 Shared Representations in Language Comprehension and Production

In the psycholinguistic research tradition, the parser or the grammatical decoder and
the formulator or the grammatical encoder have been assumed to function as parts of
two distinct mechanisms, working in different directions (Kempen & Harbusch 2002;

McKay, 1987; Garrett, 2000). Undoubtedly, the directionality of the translation
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between strings and meanings differs in comprehension and production. However, it
can be argued that these two processes interact in various ways. For instance,
Pickering and Garrod (2007) have argued that during comprehension, people use the
production system. More specifically, language comprehension involves the
construction of simultaneous predictions at different linguistic levels, which are

generated by the production system.

This theory is compatible with the body of research on the incorporation of action
systems into perceptual systems in cognitive science (Hommel, Miisseler,
Aschersleben, & Prinz, 2001) and implies the presence of strong links between

language production and comprehension.

On the other hand, according to the “Perceptual Loop Hypothesis” (Levelt, 1989),
the production system also makes use of the comprehension system for feedback at
the stage of self-monitoring. According to this view, speakers edit their production
via their comprehension system, by attending both to their internal speech before it is

uttered and to their overt speech during/after production.

Beyond such mutual influence and interaction between the production and
comprehension systems, it is proposed that there is a much more important parity
between these two, namely shared syntactic representations (Branigan et al., 1995;

Branigan, Pickering & Cleland, 2000).

As presented in the previous sections, studies using structural priming paradigms,
especially bi-directional priming studies, supported the hypothesis that syntactic
representations are common to both the production and the comprehension systems,

although the mechanisms in the two systems may be distinct.

Correspondingly, Kempen and Harbusch (2002) claim that the “internal structures”
computed by the two systems are considerably similar with differences being limited
to the input channel and the delivered output. They further argue that structure
assembly processes are also similar, which led them to take the parsimonious

theoretical stance of positing a single exemplar of the syntactic structure assembly
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mechanism, called the “grammatical coder” which can switch between input

channels and consequently between encoding and decoding.

It is this challenge of understanding whether syntactic representations are shared by
these two systems, which has motivated this thesis to investigate structural priming

from a perspective which integrates language comprehension and production.

2.3.3 Psycholinguistics and Linguistic Theory

Before discussing the status of structural priming as a bridge between experimental
psycholinguistics and theoretical linguistics, the stances of different linguistic
theories with respect to empirical data from psycholinguistic experimentation will be

briefly outlined.

As already mentioned before, until recently psycholinguistics used to be traditionally
more concerned with the processing of language, leaving the investigation of its
representation to theoretical linguistics. On the other hand, theoretical linguistics can
be divided into two camps with respect to the approach to mental representations:
formalists versus cognitivists (Branigan et al., 1995). Formalism assumes that
linguistic theory aims to provide systematical generalizations about the structural
properties of language, which is a collection of abstract formal objects (Katz, 1981).
Consequently, properties of mental representation are not relevant for formalist
linguistic theories. Conversely, cognitivism proposes that linguistic theory attempts
to provide an account of language which is regarded as the mental representation of
human linguistic capacities (Branigan et al., 1995). This approach has been dominant
in the mainstream generative grammar tradition following Noam Chomsky, who
construes the study of language as part of psychology (Chomsky, 1980). Chomsky
also acknowledged that in principle, evidence from psycholinguistic experiments
should be relevant in the definition of the characteristics of grammars (Chomsky,
1986). However, the experimental psycholinguistic techniques available at that time

were criticized for being inadequate as they did not tap into linguistic knowledge and
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were mostly ignored in theory design (Branigan et al., 1995; Pickering & Branigan,

1999).

There is another influential cognitive claim in linguistics, namely the “Strong
Competence Hypothesis” (SCH (e.g. Bresnan & Kaplan, 1982) according to which
the rules of a competence grammar might directly correspond to the stages the
processor goes through during analysis. Although this assumption is appealing, it
leads to a paradox when taken into account together with the strong intuition and
empirical finding (revealed for instance by “garden path” effects in Bever, 1970) that
language processing is incremental. Altmann and Steedman (1988) describe the
paradox as follows: Left-branching grammars create trees like the one in Figure 2.6,
where T stands for terminal symbols (words) and N for non-terminal symbols

(phrases).

Figure 2.6: Left-Branching Tree (Altmann & Steedman, 1988, p. 193)

Assuming a rule-to-rule compositional semantics, as the sentence progresses from
left-to-right, for each word an interpretation can be assigned as soon as it is

syntactically incorporated into a phrase, without any problems. A right-branching
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grammar, on the other hand, generates trees such as the one in Figure 2.7, which

causes problems for a left-to-right parser.

Figure 2.7: Right-Branching Tree (Altmann & Steedman, 1988, p. 194)

In this case, unless some additional tools are applied, “all comprehension must await
until the end of the string, when the first complete constituent is built and can be
interpreted” (Altmann & Steedman, 1988, p. 194). If human grammars are
incrementally interpreted, then one would predict that left-branching structures be the
norm among the languages of the world. However, this is not the case (Steedman,
1989; Altmann & Steedman, 1988). Steedman (1989) suggests that there are three
alternative ways out of this paradox. One is to assume that the SCH is wrong, which
is the position most linguists preferred to adopt. The second is to deny the intuitions
and empirical evidence about incrementality in processing, which is what
psychologists who were content with the SCH did, and the third alternative is to
assume that the problem is with the syntactic theory in question and to abandon it
(also suggested in Pickering & Barry, 1991). This last approach has been adopted by

proponents of Lexical Functional Grammar (Bresnan, 1982), Combinatory
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Categorial Grammar (Steedman, 1985; 1987; 1988) and Head-Driven Phrase
Structure Grammar (Pollard & Sag, 1994).

Throughout the experiments carried out in the context of the present dissertation, we
do not base our investigation of structural priming in Turkish GEN-POSS
constructions on the assumptions on any specific linguistic theory. Instead, we
advocate the use of psycholinguistic experimentation, specifically structural priming,
for the scrutiny of not only the processing but also the representation of language. It
is nevertheless possible that the level of representation accessed by the abstract
priming phenomenon can be equated with the representations assumed in formal
theories, as the abstract representations identified by priming are independent of
meaning and sound per se (Pickering & Ferreira, 2008). The investigation of which
formal analyses converge with which aspects of empirical findings is beyond the
scope of this thesis. Nevertheless this challenging endeavor would help close the gap
between theoretical linguistics and experimental psycholinguistics in the future, as
Chomsky points out: “Clearly, the actual data of linguistic performance will provide
much evidence for determining the correctness of hypotheses about underlying

linguistic structure, along with introspective reports” (Chomsky, 1965, p. 18).

In conclusion, as Pickering and Ferreira (2008), Pickering and Branigan (1999); and
Branigan et al. (2005) suggest, structural priming can prove valuable for the inquiry
of the representation of language. These authors argue that structural priming which
1s found to access linguistic knowledge directly, tapping into a level of representation
common to comprehension and production provides a richer and more direct source
of information for linguistic theories than the traditional grammaticality judgments,
as the latter already include complex cognitive processes. Therefore, linguistic
theories with cognitivist claims should be open to and can highly benefit from the
empirical findings of psycholinguistic studies, especially of those on structural

priming.
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2.4 Some Open Questions

Although our understanding of structural priming has drastically increased in the last
few decades, there are still some unresolved questions about this phenomenon. The
issues that are closely relevant for this thesis are the nature of representations
structural priming accesses, (e.g. the extent to which they are lexically specified) and
the role of lexical repetition in the persistence of priming in both language

comprehension and production.

2.4.1 Nature of Representations

Despite the extensive literature on structural priming (mostly in production), the
exact nature of the representations that can be primed is still not fully discovered

(Pickering & Branigan, 1999).

One ongoing debate about the nature of syntactic knowledge accessed by priming is
whether it is lexically independent or not (Pickering & Ferreira, 2008). On the one
hand, structural priming in production occurs even when the verb of the target
sentence is a different lexical item than that of the prime sentence, which implies that
the representations it accesses cannot be fully lexically dependent. On the other hand,
when the same verb is repeated between the prime and the target, a greater priming
effect is observed in production, which implies that the representations may not be
completely lexically independent, either (e.g. Pickering & Branigan, 1998).
Interestingly such a “lexical boost” to priming is only discerned for open class
content words, and not for function words such as prepositions and complementizers
(Pickering & Ferreira, 2008). Furthermore, the findings concerning the influence of
lexical repetition in comprehension are even more disparate, as it is not clear under
which circumstances priming effects can be observed when the prime and the target
contain different matrix verbs in comprehension tasks (Pickering & Ferreira, 2008).

This will be explained in more detail in the following section.
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In their account based on the lexical access model of Levelt, Roelofs and Meyer
(1999; Roelofs, 1992, 1993), Pickering and Branigan (1998) explain structural
priming and lexical boost in terms of the residual activation of combinatorial nodes
(e.g. NP, PP) , which are akin to “phrase structure rules” (Gazdar, Klein, Pullum &
Sag, 1985; Jackendoff, 1972) and lemma nodes (e.g. GIVE) which represent lexical
items (Pickering & Ferreira, 2008). Figure 2.8 represents this model.

The three panels in the figure illustrate activation levels (the intensity of which is
represented by the thickness of the lines) (A) before priming, (B) while the prime is
produced and (C) after the prime has been produced. Accordingly, structural priming
is explained in terms of the residual activation of lemma nodes, combinatorial nodes
and the links between them. This model accounts for lexically independent priming
in terms of the residual activation of uniquely the combinatorial nodes and lexical
boost by the residual activation of both the lemma and combinatorial nodes and the

link that connects the two.

To sum up, whether the level of representation that structural priming taps is

lexically dependent or not is still debated.

The issue of the lexical (in-)dependence is only one aspect of the linguistic
representations that can be primed, that is not fully understood. The precise nature of
this level of structural representation calls for more scrutiny (Pickering & Branigan,
1999). Therefore, the investigation of a different construction from a language that is
typologically different from the languages extensively studied in priming studies
hitherto would contribute to the understanding of the exact nature of representations
accessed by priming. In the present thesis we aim to achieve this by examining
whether these representations are specified with respect to their phrasal vs. clausal
status in Turkish, which is an agglutinative language (e.g. Lewis, 1967) with a rich
morpho-syntactic structure (e.g. Csatdo & Johanson, 1998), allowing both phrases and
clauses in the same external template. Moreover, this thesis also addresses the issue
of the lexical (in-)dependence of priming by scrutinizing the influence that the

repetition of the matrix verbs has on structural priming particularly in comprehension
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(as explained in more detail in the following section) in a language which allows the

matrix verbs to appear at the sentence-final position”.

Sy
£
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&

Figure 2.8: The Structural Priming Model Proposed by Pickering & Branigan (1998): GIVE
and SHOW nodes are the lemma nodes and “NP, NP’ and “NP, PP” nodes are the
combinatorial nodes. (Pickering & Ferreira, 2008, p. 438).

> Turkish has a flexible word order and although it is considered to be a canonically SOV language, it
uses different word orders for different functions (e.g. Kural, 1992).

41



2.4.2 Role of Lexical Repetition of the Matrix Verb

A review of the general literature on structural priming demonstrates that the
tendency to be affected by lexical repetition is stronger in language comprehension
than in language production. There is evidence that although lexical repetition of the
verb enhances priming effects in language production, it is not a prerequisite for
priming as such effects are observed even when the prime and the target contain
different verbs. Nevertheless, structural priming in comprehension is more volatile
and the role of lexical repetition in priming in comprehension is far less understood
(Pickering & Ferreira, 2008). A group of studies found that unlike in production, in
comprehension, structural priming is dependent on the lexical repetition of the verb.
On the other hand, there are also studies that reveal the opposite result, namely the
lexical independence of priming. For example, five studies using different
experimental methods (Arai et al., 2007; Branigan, Pickering & McLean, 2005;
Ledoux, Traxler & Swaab, 2007; Pickering & Traxler, 2008; and Traxler & Tooley,
2008) found priming when the prime and target shared the verb and not when they
did not; whereas the other group of studies (Scheepers & Crocker, 2004; Thothathiri
& Snedeker, 2008; and Traxler, 2008) also revealed priming effects in the absence of
the lexical repetition of the verb. The partial conclusion that can be drawn from these
conflicting results is that verb repetition increases priming in comprehension,
however it is not clear under which conditions priming in comprehension occurs in

the absence of such repetition (Pickering & Ferreira, 2008).

The present dissertation and in particular, the self-paced reading and the eye-tracking
experiments presented in Chapters 5 and 6, specifically address this question on the
role of verb repetition in priming during the comprehension of a head-final language,

namely Turkish.
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CHAPTER 3

TURKISH GENITIVE-POSSESSIVE CONSTRUCTIONS

3.1 Introduction

In this chapter, we present the two GEN-POSS constructions that are put under
scrutiny in the structural priming experiments in the context of the present
dissertation: Turkish Possessive NPs and noun clauses with nominalized verbs. The
reason why this specific construction pair was selected was that possessive NPs and
noun clauses share an identical external morpho-syntactic template, i.e. the GEN-
POSS morphology despite having different (phrasal vs. clausal) internal structures.
As such, the investigation of this pair in structural priming would shed some light on
the level of representation accessed by priming. In the following sections, we first
describe Turkish possessive NPs and then noun clauses with different nominalization
morphemes. For the purposes of the present study, we will not critically analyze the
constructions, but will rather be content with a descriptive presentation to provide a
general background. In the end, we will define some criteria for distinguishing nouns

and verbs to bring up the problems in the lexical categorization of nominalized verbs.
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3.2 Turkish Possessive NPs

3.2.1 Properties of Turkish Possessive NPs

The NPs that express possession have the form of a GEN-POSS construction in
Turkish. According to Goksel and Kerslake (2005, 2011) these constructions are

“composite NPs” which consist of two consecutive NPs:

(NP + GEN) + (NP + POSS)

The first NP carries the genitive (GEN) case “~(n)In”° and expresses the possessor,
modifying the second NP (e.g. adam “the man” in (1) below)); while the second NP
carries an agreeing possessive (POSS) marker “_(s)I(n)”" and indicates the possessed

(e.g. ev “house” in (1) below), which is the head of the construction.

(1) adam-1n ev i
man -GEN house -3SG.POSS

“the man’s house/the house of the man”

In such possessive NPs, the semantic relation between the possessor and the
possessed can indicate true ownership as well as metaphorical relationship; for

instance, in (2) this relation can indicate authorship (Kornfilt, 1997).

% The capital letter in the representation of the morpheme indicates a segment that alternates according
to the phonological rules of Turkish such as vowel harmony. The initial “n” is deletable and thus
given in parantheses. This consonant appears in order to avoid vowel sequences and is otherwise
deleted (Goksel & Kerslake, 2005).

7 This is the 3™ person singular form of the possessive suffix. For the complete list of the forms that
the suffix can take, please see Table 3.1 below. Again, the capital letter represents a vowel that
alternates according to the phonological rules of Turkish. The initial “s” is also deletable and appears
to avoid vowel sequences. The final “n” is deletable as well. It is only used when another suffix
follows the 3™ person singular and plural forms (Goksel & Kerslake, 2005).
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2) Ali [Ayse-nin  kitab-in] -1 oku -du
Ali Ayse-GEN book-3SG.POSS -ACC  read-PF.3SG
“Ali read Ayse’s book”

As can be seen on sentence (2), the accusative (ACC) case marking which indicates
the direct object function of the possessive NP within the main sentence is on the
POSS-marked head. In addition, this construction can also play the role of possessor
in a larger GEN-POSS construction as shown in sentence (3) from Goksel and

Kerslake (2005, p. 183):

(3) {{Ayten-in anne -sin} -in ism -in} -1 biliyor musun
Ayten-GEN mother-3SG.POSS -GEN name-3SG.POSS -ACC

“Do you know Ayten’s mother’s name?”

A final function of these constructions is to indicate proportion or totality relations
(4) or membership to a set in partitive constructions in which the modifier can be in

the GEN or ablative (ABL) case (5) (Goksel & Kerslake, 2011, pp. 55-56).

4) para -mn  yari-s1
money-GEN half-3SG.POSS

“half (of) the money”

(5) resimler-in  /-den birkag-1

pictures-GEN/-ABL several-3SG.POSS

“several of the pictures
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3.2.2 GEN Case and POSS Agreement

The forms that the Turkish GEN case and the corresponding POSS agreement
markers can take for each person in singular and plural are demonstrated in Table 3.1

below.

Table 3.1: Genitive Case and Possessive Marking in Turkish

Function

GEN Case: -(n)In

POSS Marking: -(s)I(n)

1* Person Singular

ben-im

-(Dm: -im, -1m,

-iim, -um, -m

2" Person Singular

sen-in

-(Dn: -in, -1n,

-lin, -un, -n

3" Person Singular

o-nun / -(n)In: -nin,

-nin,-niin, -in, -1n,

~(9)I(m): -i(n), -1(n), -ti(n),

-u(n), -si(n),-s1(n),

-lin, -un -sti(n), -su(n)
-(Dmlz: -imiz, -1miz,
1** Person Plural biz-im -limiiz,-umuz, -miz, -miz,
-miiz, -muz
-(Dnlz: -iniz, -1z, -liniiz,
nd ..
2"" Person Plural Siz-in ' _
-unuz, -niz, -niz, -niiz, -nuz
d -lIArI(n):
3™ Person Plural onlar-in

-leri(n), -lari(n)

When the possessor and the subject of the sentence are the same, personal pronouns

in GEN case are normally not used (6), they only overtly occur for contrasting/
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emphasis (7) or ambiguity resolution (8) (examples from Goksel & Kerslake, 2011,
p. 54-55).

(6) Bugiin [oda -m] -1 toplay -acag -im
today room-POSS.1SG-ACC tidy -FUT -1SG

“I’m going to tidy my room today.”

(7) [Ben-im oda -m] bun-dan daha giizel
I -GEN room-POSS.1SG this-ABL more nice

“My room is nicer than this.”

(8) Simdi [(sen-in/ 0 -nun) ev  -in] -e  gid -iyor -lar
now  you-GEN/s/he -GEN house-POSS.2SG/3SG-DAT go -IMPF-3PL

“They’re on their way to your/her-his house now.”

There is also an ambiguity with respect to plurality: -1Ar can express the plurality of
the possessed, of the 31 person possessor or of both. Therefore, sentence (9) is
ambiguous between three different interpretations (example from Goksel &

Kerslake, 2005, p. 171).

9) a. Bilet -ler -i  burada
ticket -PL -3SG.POSS

“Her/his tickets are here.”
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b. Bilet -leri burada
ticket-3PL.POSS

“Their ticket is here.”

c. Bilet -leri burada
ticket -PL.3PL.POSS

“Their tickets are here.”

Goksel and Kerslake (2005, 2011) note that in informal styles the possessive suffix

can be omitted when the possessor is overtly indicated as in (10)

(10)  biz-im ev
we -GEN house

“our house”

Apart from such GEN-POSS structures, the 3rd person possessive suffix also plays a
role in the most frequent type of noun compounds where the first noun is bare and
the second noun has this -(s)I possessive suffix as in (11), which is again ambiguous
(Goksel & Kerslake, 2005, 2011; example from Goksel & Kerslake, 2005, p. 104).
(11) below can indicate either a “bus ticket” as a noun compound, or “someone’s

(her/his) bus ticket” as a possessive NP with the GEN-marked possessor omitted.

(11) otobiis bilet -i
bus ticket -3SG.POSS

“bus ticket/her-his bus ticket”
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In the experiments that will be presented in the following chapters of this
dissertation, the possessive NPs included in the stimuli were limited to those with a
singular animate GEN-marked possessor and the possessed head which agrees with it
in person and number (i.e. which carries 3rd person singular POSS agreement

marker), just like in sentence (1).

3.3 Turkish Noun Clauses

3.3.1 Subordination in Turkish

In Turkish, clauses can be embedded in higher level sentences. One rather limited
way of subordination is to have fully finite clauses within sentences. These
embedded clauses can be bare (12), in the form of small clauses (13) or can include
overt subordinators like “diye” (14), “gibi” or “ki” (15) which is borrowed from
Persian (Kornfilt, 1997; Goksel & Kerslake, 2005, 2011; examples from Goksel &
Kerslake, 2005, pp. 406, 435, 408, 410).

(12) New York agustosta ¢ekilmez di -yor -lar
say -IMPF-3PL

“People say [New York is unbearable in August].”
(13) Biz[sen -1 git-ti (-n)] sandik
we you(SG) -ACC go0-PF(-2SG)

“We thought [you had left].”

(14)  [Bir torununuz olmus diye] duydum

“I heard [that you have had a grandchild].”
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(15)

Bir giin duyduk [ki adam tasiip gitmis]

“One day we heard [that the man had moved away].”

However, such fully finite subordination is not very common in the language. Most

subordination in Turkish is realized through nominalization through several

nominalization morphemes, without overt subordinators. There are mainly three

types of subordination with nominalized predicates: noun clauses, relative clauses

and adverbial clauses. Noun clauses are complement clauses which function as

arguments within sentences (16) just like NPs, whereas relative clauses (17) modify

heads at the higher sentence level or play a pronominal role if no head exists and

adverbial clauses (18) are adjuncts with adverbial functions (Kornfilt, 2003; Goksel
& Kerslake, 2011; examples from Kornfilt, 2003, pp. 139, 145, 151).

(16)

(17)

(18)

[Sen -in  diin sabah ev -de  yemek pisir-dig -in]
you(SG)-GEN yesterday morning home -LOC food cook-VN-2SG.POSS

-1 duy -du -m
-ACC hear-PF-1SG

“I heard that you had been/were cooking/cooked/had cooked food at home
yesterday morning.”

[Ali-nin  pisir-dig -i] yemek
Ali-GEN c00k-VN-3SG.POSS food
“The food Ali cooked”

[[Sen yemek pisir -dig-in] icin ]
you(SG) food cook -VN-2SG.POSS because

ben konser-e gid-ebil  -di -m
I concert-DAT go -MOD -PF -1SG

2

“Because you cooked, I was able to go to the concert.
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In this thesis, the focus will be on noun clauses with nominalized verbs as predicates.
Accordingly we present some core properties of Turkish noun clauses in the

following section.

3.3.2 Properties of Turkish Noun Clauses

Turkish noun clauses are complex NPs which play the same functions within a
sentence as regular NPS: as the subject (19) or object (20) of the sentence, as a
subject complement (21) or a possessor (22) (examples from Goksel & Kerslake,

2011, p. 252).

(19) [Rusga 6gren-mek] zor

“Learning Russian is difficult”/”’It’s difficult to learn Russian.”

(20) Mehmet [herkes-in siir-ler-in-i begen-dig-in]-i soyle-di

“Mehmet said (that) everyone liked his poems.”

(21)  Onemli olan, [Ayse-nin calis-abil-me-si]

“What is important is Ayse’s being able to work/that Ayse is able to work.”

(22)  [[Ali-nin o kediyi al-ma-sin-1n] neden-i] yalnizlik-t1

“The reason for Ali’s getting that cat was loneliness.”

The predicate of the noun clause is not a fully inflected verb such as the predicate of

a verbal main sentence; it is instead a verb which is nominalized by one of the five
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subordinating suffixes: -mAK, -mA, -DIK, -(y)AcAK and -(y)Is®. Morphologically,
these suffixes occupy the slot which hosts tense/aspect morphemes in fully inflected
verbs of main clauses (Kornfilt, 1997). Except the noun clauses with the infinitival
-mAK and some instances of -mA, the subject of the noun clause is in GEN case and
the nominalized verb carries possessive agreement with this subject (Goksel &
Kerslake, 2005), which gives the clause (23a) the overall form of a GEN-POSS

construction like in a possessive NP (23b).

(23) a. Korsan [prenses-in gil -diig -iin] -i hatirla ~ -di
pirate princess-GEN laugh-VN -3SG.POSS -ACC remember-PF.3SG

“The pirate remembered that the princess (had) laughed/was laughing.”

b. Korsan [prenses -in Oykii-siin] -u hatirla ~ -di
pirate princess -GEN story-3SG.POSS  -ACC remember -PF.3SG

“The pirate remembered the princess’s story.”

In other words, the noun clause has the structure of an NP externally but of a verbal
clause internally (e.g. Keskin, 2009; Kornfilt & Whitman, 2011a). The nominal and
verbal properties of noun clauses will be discussed in further detail in section 3.4.4.
For the moment it suffices to say that the reason why possessive NPs and noun
clauses were chosen as the pair of interest was that they share this external morpho-
syntactic GEN-POSS template despite having constituents of different grammatical

roots, i.e. nouns and verbs.

% As before, the capital letters in the representation of morphemes indicate those segments that
alternate according to the phonological rules of Turkish such as vowel and consonant harmony.
Therefore, D can take the form of t/d, K of k/g, I of /i/u/ii and A of a/e. The “y” given in paranthesis
is inserted after roots that end with a vowel.
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3.3.3 Nominalization Morphemes

As stated above, Turkish employs one of the five nominalization suffixes: -mAK,
-mA, -DIK, -(y)AcAK, and -(y)Is, for subordination’. In this section we first provide
examples for each type demonstrating its general properties, and then we present a
very brief outline of the various analyses on their differences. After that, we briefly
mention the issue of finiteness which is closely related to nominalization, and
conclude the section by providing some sample sentences that demonstrate the use of
some of the subordination suffixes with certain matrix predicates to indicate the same

or different meanings.

i. -mAK: Nominalizations with -mAK can be called “infinitives”. They express the
citation forms of verbs and unlike the other nominalization suffixes they do not take
GEN-marked subjects. Their subjects are inferred from that of the main clause

embedding the noun clause (Goksel & Kerslake, 2005; sentence from p. 413).

(24) [Sokag-a ¢tk  -mak] istt -yor -um
street -DAT go.out-VN  want-IMPF -1SG

“I want [to go out].”

ii. -mA: Unlike -mAK nominalizations, most of the time -mA nominalizations have a
genitive-marked subject of their own with which their POSS marker agrees. A noun
clause with a predicate nominalized by the -mA suffix expresses an action, activity
or state or an indirect command, request or recommendation (Goksel & Kerslake,

2005; sentence from Keskin, 2009, p. 16).

? For a comprehensive historical and comparative review of corresponding subordinating suffixes in
Turkic languages, we refer the reader to Johanson & Csat6 (1998).
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(25) [Siz -in gitar -1 ¢al -ma -niz] -1 isti -yor -uz
you(SG) -GEN guitar-ACC play -VN -2SG.POSS -ACC want-IMPF-1PL

“We want you to play the guitar.”

iii. -DIK: Verbs nominalized with -DIK also carry a POSS marker agreeing with
their GEN subject. -DIK nominalizations denote a time simultaneous with or prior to
that expressed by the predicate of the main clause. They often indicate the “factual
status” of events or states; and indirect statements and questions (Goksel & Kerslake,

2005; sentence from Keskin, 2009, p. 16).

(26) [Siz -in gitar -1 cal -dig -miz] -1 duy-du -k
you(SG)-GEN guitar-ACC play -VN -2SG.POSS -ACC hear-PF-1PL

“We heard your playing the guitar.”'*

iv. -(yY)ACAK: Nominalizations with -(y)AcAK are similar to those with -DIK in
terms of their function except the fact that unlike -DIK nominalizations, they express

a time that is relatively later than the one indicated in the superordinate clause

(Goksel & Kerslake, 2005; sentence from Underhill, 1976, p. 322).

(27) [Halil-in gel -eceg-in] -1 bil -iyor -um
Halil-GEN come-VN -3SG.POSS -ACC know-IMPF -1PL

“T know that Halil will come.”

v. -(Is: The subordinator -(y)Is, which also takes GEN subjects, is more restricted

in its functions than the other nominalization suffixes introduced above. It is mainly

' This is the author’s (Keskin, 2009) translation. For the purposes of the present thesis, translations
such as “We heard that you play/(had) played/were playing the guitar” are all acceptable and in fact,
preferred.
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used to indicate the manner in which an action is performed or a single instance of an
event or an action. In addition to its syntactic role in nominalization, -(y)Is also
functions as a derivational suffix to form (semi-)abstract nouns from verbs (Goksel

& Kerslake, 2005; sentence from Keskin, 2009, p. 16).

(28) [Siz -in gitar -1 cal -15 -1mz] -1 begen-di -k
you(SG)-GEN guitar-ACC play -VN -2SG.POSS -ACC like -PF-1PL

“We liked your (way of) playing the guitar.”

The factors underlying the choice of the nominalization suffix in Turkish noun
clauses have been subject to linguistic inquiry and several accounts have been put
forward (Erguvanli Taylan, 1998). A critical evaluation of these approaches is
beyond the scope of this thesis; therefore we only present some representative studies
in order to provide a general background and to refer the reader to the relevant

sources for more thorough analyses.

Traditionally -DIK/-(y)AcAK nominalizations have been called “factive nominals”
whereas -mA nominalizations have been called “action nominals” (or “non-factive
nominals”) (e.g. Underhill, 1976; Pamir Dietrich, 1995; Kornfilt, 1997, 2007,
Keskin, 2009). In addition Kornfilt (2003) uses the terms “indicative” for -DIK/-
(y)AcAK nominalizations and “subjunctive” for -mA nominalizations. In general, the
earlier studies on syntactic nominalizations (e.g. George & Kornfilt, 1981; Kennelly,
1987) mostly focused on the issue within the framework of generative grammar and
considered these structures as “gerunds” (van Schaaik, 2001). In most of these
studies -DIK and -(y)AcAK were viewed as “tensed” nominalizers with -DIK
expressing non-future reference and -(y)AcAK expressing future reference, whereas
-mA was classified as the infinitive marker (Erguvanli Taylan, 1998). -(y)ls
nominalizations, on the other hand, were either not included in the studies at all or

were assigned different terminology and status in different studies (van Schaaik,
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2001). For example they were called: “verbal nouns” (Lewis, 1967) or “deverbal
nouns” (Underhill, 1976), “true gerundives” (Kural, 1993) and “mode nominals”
(nomina modi) (Koptjevskaja-Tamm, 1993). One study that specifically focused on
the “verbal noun” -(y)Is was by Erdal (1998). In this study he argued that the -(y)Is
suffix has two functions: one being lexical word formation and the other being the

more creative grammatical nominalization.

Kural (1993) proposed that -DIK and -(y)AcAK were tense morphemes in embedded
clauses'', referring to the past and the future tense, respectively; while -mA and -
mAK were infinitivals'?. He argued that -(y)Is nominalizations were the only true

“gerundives”, equivalent to the English -ing.

On the other hand, van Schaaik (2001) suggests that the “verbal nouns” with -(y)Is
are morphological nominalizations unlike the other types of nominalizations which

1
5513 and

are syntactic. In his analysis he refers to the semantic notion of “order
proposes that the lexical semantics of the matrix verb of the sentences plays a role in

the selection of the nominalization suffix.

Finally, Erguvanli Taylan (1998) adopts a pragmatic approach to this morpho-
syntactic problem and proposes that the choice of the nominalizer is motivated by

modal distinctions of epistemic and deontic modality'.

To sum up, different authors have approached noun clause types differently, basing
their analyses on a variety of distributional, morphological, syntactic, semantic and

pragmatic criteria, which is reflected in their terminology.

" More specifically, Kural (1993) argues that the subordinate -DIK is the matrix past -DI plus an
additional -K. He also suggests that the subordinate -(y)AcAK has an additional -K, as well. These
observations leaad him to conclude that -K is the C°.

2 Kural (1993) further argues that -mAK and -mA are also conected and that -mAK is actually
composed of -mA plus a final -K.

'3 “Entity order” is a notion of Functional Grammar (e.g. Dik, 1989), which adopts a multi-level
hierarchy. Each level is the domain for the construal of a different type of linguistic entity. On the
highest level a fourth-order entity, namely the speech act is represented. Propositions are third order
entities, events are second order entities and individuals are first order entities (van Schaaik, 2001).

" In Erguvanli Taylan (1998)’s account, Palmer (1986)’s definitions of epistemic and deontic
modality are adopted. Basically, in this approach, epistemic modality corresponds to the speaker’s
knowledge or commitment to the truth of events or states; whereas agent oriented deontic modality
reflects her/his personal emotions/feelings towards propositions.
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Another issue related to nominalizations is the definition of finiteness. Goksel and
Kerslake (2005) and Kornfilt (2001, 2007) call nominalizations with subordination
suffixes “non-finite” clauses as opposed to “finite” clauses which have the same
structure as a full sentence. On the other hand, George and Kornfilt (1981) classify
the noun clause in (29a) as a “non-finite” gerund and that in (29b) as the
corresponding “finite gerund”, as they define a finite phrase as one whose specifier

shows subject agreement (sentences from George & Kornfilt, 1981, p. 118).

(29) a.(ben) [viski  -yi ic -meg] -e razi ol -du-m
(I) whiskey -ACC drink-VN -DAT consent -PF-1SG

“I consented to drink the whiskey.”

b. (ben) [kiz -im - viski -yi ic  -me -sin]
(I)  daughter-1SG.POSS -GEN whiskey -ACC drink-VN -3SG.POSS

-e raziol -du-m
-DAT consent -PF -1SG

“I consented to my daughter’s drinking the whiskey.”

The inquiry of finiteness goes beyond the investigation of nominalizations and also
extends to small clauses and exceptional case marking situations, which is beyond
the scope of this study. However, the lack of a consensus on the definition of
finiteness makes it challenging to question whether an embedded clause is finite or
not (Kornfilt, 2007). The status of nominalized clauses with respect to finiteness,

then, seems to depend on how finiteness is defined.

Another interesting observation about nominalized clauses is their relation to the
matrix verbs of the superordinate clauses, as noted by van Schaaik (2001) and
Erguvanli Taylan (1998). For instance, when -DIK and -mA nominalizations are the
complements of the same predicate, they might express different meanings if the

matrix verb is performative, i.e. a verb of saying, (30a & b) or the same meaning if
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the matrix verb is emotive (31a & b) (sentences from van Schaaik, 2001; pp. 121,

122, 123).

(30) a. Murat, Berna-nin ev  -den ¢ik -tig -in -1 sOyle-di
Murat Berna-GEN house-ABL leave-VN-3SG.POSS-ACC say -PF.3SG

“Murat said that Berna (has) left the house.”

b. Murat, Berna-nin ev  -den ¢ik -ma -sin -1 sOyle-di
Murat Berna-GEN house-ABL leave-VN-3SG.POSS-ACC say -PF.3SG

“Murat said that Berna has (had) to leave the house.”

(31) a.Murat, Berna-nin ev -den ¢ik -tig -in -a Tzl -di
Murat Berna-GEN house -ABL leave-VN-3SG.POSS-DAT regret-PF.3SG

“Murat regretted that Berna (has) left the house.”

b. Murat, Berna-nin ev -den ¢ik -ma-sin -a  uzil -di
Murat Berna-GEN house-ABL leave-VN-3SG.POSS-DAT regret-PF.3SG

“Murat regretted that Berna (has) left the house.”

To conclude, in the experiments that will be presented in the following chapters,
possessive  NPs were contrasted with noun clauses mostly with -DIK
nominalizations. In two experiments, -(y)Is nominalizations were also examined. The
reasons why these two specific types of nominalization were selected will be

explained in the following chapter.
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3.4 Lexical Category Status of Turkish Nominalized Verbs

In the following sections we present some basic properties of nouns and verbs in
Turkish and then discuss the lexical category status of the nominalized verbs and
their distinction from deverbal nouns. As nominalizations demonstrate both nominal
and verbal properties, they pose a problem for category specification (Kornfilt &
Whitman, 2011b). It will become evident that this is indeed the case for Turkish

noun clauses.

3.4.1 Noun-Verb Distinction and Properties of Turkish Nouns vs. Verbs

In this section, we present some general criteria for lexical category specification,
and evaluate the nominal-verbal distinction in Turkish in the light of these criteria.
Uygun (2009) refers to certain differences in morphological and syntactic
distribution and discusses derivational properties to demonstrate the existence of a
nominal-verbal distinction in Turkish, with the former covering both nouns and
adjectives. She suggests the following criteria (examples (32-34) are also from

Uygun, 2009):
I. Capacity to occur as arguments and inflection with case + number morphology

In many languages, nominals can occur in the syntactic position of argument, i.e. can
function as the subject, object, etc. of the sentence; whereas verbs cannot. This is
also the situation for Turkish. Similarly, it is only nouns that can occur with case and

number (plural) morphology.

(32) a. Cocuk-9 kitab 1 kutu-ya  koy-du
child -NOM book -ACC box -DAT put -PF.3SG
“The child put the book in the box.”
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b. *Cocuk kos -lar-a bak -t1
child run-PL-DAT look at -PF.3SG

Intended meaning: “The child looked at the runners.”

ii. Attributive Modification

Only nominals and not verbs can function as attributive modifiers in NPs. Verbs can

only function as modifiers as relative clauses.

(33) a. doktor kadin
doctor woman

“(a) woman who is a doctor

b. *kos adam
run man

Int. ““(a) man who runs / who is a runner.”

iii. Tense/aspect/modality/voice and polarity markers

In many languages, only verbs can take tense, aspect, modality, polarity (affirmative,
negative) and voice (reciprocal, reflexive, passive, causative, anticausative, among
others) affixes. In addition, verbs can syntactically occur as predicates without any

additional means such as copula which is necessary for nominals.

(34) a. Mektup -lar Ali -ye  ver -il -€ -me  -di
letter -PL Ali -DAT give -PASS -MOD -NEG -PF.3SG

“The letters could not be given to Ali.”
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b. *Ali  doktor -ul -a -ma -di
Ali  doctor -PASS -MOD -NEG -PF.3SG

Int. “Ali could not be made doctor.”

iv. Subordinate clause forming suffixes

Subordinate clause forming suffixes such as -mA and the others presented in the
previous section can uniquely be attached to verbal stems. If the predicate of the

subordinate clause is nominal, then a copula is required.

v. Derivational affixes

In addition to these criteria on syntactic and morphological distribution mentioned
above, the selection of derivational affixes also distinguishes nouns from verbs.
While a set of derivational affixes can only be attached to verbal stems (e.g. -GI,
-(Dm, -(A)y), another group of derivational affixes targets only nominal roots (e.g.

11K, -cIl, -1A).

To conclude, although the distinction between nouns and verbs is more clear-cut than
the one between nouns and adjectives'® as suggested by Uygun (2009), there is one
group of expressions that constitutes a challenge for lexical category specification by
virtue of having both noun-like and verb-like properties simultaneously. These

expressions are nominalizations.

3.4.2 Nominal and Verbal Properties of Turkish Nominalized Verbs

As indicated earlier, the verbal predicates of Turkish noun clauses nominalized with

one of the subordinating suffixes demonstrate some nominal and verbal properties

'® The criteria proposed to distinguish nouns and adjectives are beyond the scope of this thesis. We
refer the reader to Uygun (2009) for a detailed discussion of this distinction.
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concurrently: externally they are noun-like, whereas internally they retain some

verbal properties (e.g. Keskin, 2009; Kornfilt, 2001).

With respect to the capacity to occur as arguments and inflection with case and
number, which are nominal properties, nominalized verbs show noun-like behavior
(except -DIK/-(y)AcAK nominalizations that do not take plural agreement) (e.g.
Kornfilt, 1997). For example, noun clauses can function as subject or object in the

main clause and receive the relevant case licensed by the matrix verb.

The subject-verb agreement within the noun clause is also drawn from the nominal
paradigm rather than the verbal paradigm. They have the morphology of a GEN-
POSS structure with the subject in GEN case and the nominalized verb carrying an
agreeing POSS marker (e.g. Keskin, 2009; Kornfilt, 1997, 2003, 2007). The latter
morphological slot is the locus of the tense/agreement/modality (TAM) markers in

fully inflected finite verbs (e.g. Kornfilt, 2003).

Another nominal property of noun clauses is their capacity to be the object of
postpositions like “i¢in” (because/in order to) (George and Kornfilt, 1981). In
addition, just like nouns, noun clauses with some nominalizers (with the exception of
-DIK/-(y)AcAK nominalizations) can occur with determiners like demonstratives

and be coordinated with the comitative conjunction -(y)IA (Kornfilt, 1997).

On the other hand, nominalizations also demonstrate some verbal behavior. First of
all, nominalizers can be attached to verbs in the causative, passive and negative
forms (Kural, 1993). As discussed above, nominalized verbs with -DIK and
-(y)AcAK are argued to have some TAM component (although not as richly as in a
fully inflected verb) and there are also some modality implications related to the

indicative-subjunctive distinction on types of noun clauses (Kornfilt, 2003).

Furthermore, nominalized verbs can assign structural case to their arguments (e.g.
ACC case to their objects), which is a verbal capacity genuine nominals do not have
(e.g. Kural, 1993; Kornfilt, 2007). An example of this capacity is given in the tree

structure presented in Figure 3.1.
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KP
K’
Agrp/\
N
K
Ang 2
/Mlql)\ Ang
MN ’
D Pj /\
VP M N
Dp; \'&
/\
/\ DP V
Ali-nin ] tj kitab-1 oku  -dug -un -u
Ali-GEN book-ACC read -FN -3.S8G -ACC
‘that Ali read the book’

Figure 3.1: Example Tree Diagram of an ACC-Marked Subordinated -DIK Nominalization
with a Direct Object (Kornfilt, 2001, p. 8)'°

' Abbreviations: Agr: Agreement, AgryP: Nominal Agreement Phrase, DP: Determiner Phrase, FN:
Factive Nominalization, K: Case as a syntactic node, KP: Case Phrase (as a functional syntactic
projection), My: Nominal Mood, MyP: Nominal Mood Phrase (Kornfilt, 2001, pp. 206-7)
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Finally, just like verbs, noun clauses are modified by adverbs (e.g. of frequency) and

not by adjectives like true nouns (e.g. Kural, 1993; Kornfilt, 1997)

To sum up, nominalized verbs demonstrate both nominal and verbal behavior;
however, the extent to which they have nominal vs. verbal properties changes from
one nominalizer to the other, as evident from the above discussions. Overall, -DIK/
-(y)AcAK nominalizations seem to be the most verbal of all types (Kornfilt, 1997);
whereas the debated status of -(y)Is nominalizations seems to be considerably more
noun-like than the other types (e.g. Kornfilt, 1997; Kural, 1993, van Schaaik, 2001).
The experiments presented in the following sections investigate priming effects in

-DIK and -(y)Is nominalizations in comparison with possessive NPs.

3.4.3 Comparison between Turkish Nominalized Verbs and Deverbal Nouns

Although noun clauses with nominalized verbs have both noun-like and verb-like
properties, they are distinct from both fully inflected verbs (as explained previously)
and non-derived nouns. Therefore, in spite of their nominal external morphology,
they are not lexicalized deverbal nouns due to the verbal properties they retain. In
Turkish, there is a separate group of lexical nouns that are derived from verbal stems
by suffixes such as -gl, -¢, and -(I)m. For example, the following nouns are derived
from verbal stems: “cal-g1” (play[V]-musical instrument[N]), “inan-¢” (believe[V]-
belief[N]), and “kavra-m” (grasp[V]-concept[N]) (Kornfilt, 1997, p. 448-449). These
deverbal nouns are syntactically indistinguishable from non-derived nouns in that
they can be pluralized, preceded by indefinite article and determiners and are not
marked with passive morphology; whereas nominalized verbs retain some verbal
properties like passivization capacity as explained in the previous section (Kornfilt,

1997).

One interesting situation emerges with the double function of the -(y)Is suffix'’.

7" A similar situation can be observed for the -mA suffix (van Schaaik, 2001). For the present
purposes, the discussion will be limited to -(y)Is.
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As noted in Erdal (1998), in addition to the syntactically productive nominalizer -
(y)Is which is used in subordination; there is also a derivational homophonous -(y)Is
which derives nouns from verbal stems like the other suffixes presented above (-gI,
etc.). For instance: the deverbal nouns “gekilis” (lottery), “yanlis” (error), “giris”
(entrance) and “cikis” (exit) are stable items in the lexicon; whereas the use of the
nominalizer -(y)Is is productive. Like other nominalizers, the subordinating -(y)Is
shows some verbal properties that deverbal nouns with the -(y)Is derivational
suffixes do not. To give a few examples, nominalizer -(y)Is can co-occur with
passive and negation markers or assign case (Erdal, 1998). Finally, the process of
how some nominalized verbs end up in the lexicon as deverbal nouns, namely the
lexicalization process, constitutes an interesting question deserving further inquiry

(van Schaaik, 2001).

In conclusion, nominalized verbs which are distinct from deverbal nouns and which
function as the verbal predicate of embedded noun clauses are put under scrutiny
together with possessive NPs, in the structural priming experiments, presented in the
following chapters (4-6). As the two constructions demonstrate the same external
GEN-POSS morphology despite containing constituents of different grammatical
types, they provide a unique alternation to be tested for the present purposes. On the
basis of the linguistic background provided in this chapter, the next three chapters
will present the structural priming experiments carried out with the written sentence

completion, self-paced reading and eye-tracking methods.
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CHAPTER 4

WRITTEN SENTENCE COMPLETION STUDIES

4.1 Preliminary Study on Matrix Verbs

4.1.1 Aim

This preliminary study constitutes the basis for the upcoming structural priming
experiments. Its aim was to determine the set of matrix verbs'® the direct object of
which can be both possessive NPs and noun clauses with nominalized verbs. In other
words, this preliminary study investigated the frequency with which matrix verbs
naturally co-occur with two types of complements, which are the two GEN-POSS

constructions: possessive NPs and noun clauses.

'8 We use the term “matrix verb” to refer to the main verbal predicate of the stimulus sentences. For
the sentences with possessive NPs, there is only one verbal predicate which is the main or matrix verb.
For the sentences with embedded noun clauses on the other hand, there are two verbal predicates: (1)
the nominalized verb, which is the predicate of the subordinated noun clause and (2) the fully
inflected main verb, which is the predicate of the superordinate sentence and which has the whole
embedded clause as its object. We call this latter finite verb “matrix verb” as well.
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4.1.2 Research Questions and Hypotheses

In accordance with the purposes of the main structural priming studies, it was
necessary to determine a group of matrix verbs that take possessive NP and noun

clause complements equally frequently in neutral contexts.

Therefore, the main research question addressed in this preliminary study was
“which matrix verbs can be used equally frequently with possessive NP and noun

clause complements in written natural language production”.

The hypothesis was that although a group of verbs can grammatically take direct
objects of both types in principle, in actual language production, native speakers of
Turkish would prefer to use some of these verbs with certain types of complements
and others with the alternate type, as a result of which, only a subset of these verbs
would be genuinely used equally frequently with both types of GEN-POSS
constructions. However, we did not have a directed hypothesis with respect to which

lexical items would be included in this genuinely “balanced”'” set.

4.1.3 Material and Method

The method used in this preliminary study was a written sentence completion task in
which participants were asked to complete sentence fragments in any way that they
liked. In this sense, this was a free sentence completion study except the fact that the
acceptable grammatical completions would be the structures of interest as a result of

the specific way in which we constructed the fragments.

' Throughout the thesis, we will use the term “balanced verbs” to indicate the matrix verbs that allow
both possessive NP- and noun clause-complements equally frequently.
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Participants

28 native speakers of Turkish volunteered to participate in this study. Of those
participants, 13 were female and 15 were male. Their mean age was 31.07 years. All

the participants were computer literate.

Stimuli

In the preparation of the experimental stimuli, the first step was the selection of a set
of verbs that can take not only nouns but also nominalized verbs in the GEN-POSS
structure as their direct object. We checked the METU Turkish Corpus (Say, Zeyrek,
Oflazer & Ozge, 2004) to ensure that there were actual instances of the use of both
types of constructions with the selected matrix verbs that are considered to
grammatically allow both noun- and nominalized verb-complements. These verbs are

indicated in Table 4.1%°,

By virtue of being transitive, all of these verbs can take possessive NPs as their direct
object. In addition, as they are mostly verbs expressing a cognitive process or some
type of communication (in the form of indirect statements), they also allow for
complements that are embedded noun clauses containing a verbal predicate

nominalized by the -DIK suffix (Goksel & Kerslake, 2005).

% To give a general idea of the frequencies of these matrix verbs, we report the entries for each verb
from the “Word Frequency Dictionary of Written Turkish” (G6z, 2003). The numbers represent the
frequency of each verb among a total of 975,141 words of a written language pool: anla- (zo
understand). 1040, gor- (to see): 2750, diisliin- (fo think): 1439, gizle- (to hide): 58, hatirla- (to
remember): 251, agikla- (fo explain): 277, onayla- (to approve): 35, dgren- (to learn): 560, duy- (to
hear): 866, hisset- (fo feel): 386, gozlemle- (to observe): 32, unut- (to forget): 426, anlat- (fo tell): 933,
and kanitla- (fo prove): 56.
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Table 4.1 The 14 Matrix Verbs Allowing Both Noun- and Nominalized Verb-Complements
Grammatically that were Tested in the Preliminary Study

anla- (fo understand) ogren- (to learn)

gor- (to see) duy- (to hear)

diistin- (to think) hisset- (o feel)

gizle- (to hide) gozlemle- (fo observe)
hatirla- (to remember) unut- (fo forget)
acikla- (to explain) anlat- (zo tell)

onayla- (fo approve) kanitla- (fo prove)

Then, in order to determine the frequencies of co-occurrence of these matrix verbs
with nouns and nominalized verbs, we prepared a written sentence completion task.

The experimental sentence fragments had the form of sentence (1) below.

(1)  Korsan-@ PIeNSes -1 .eovceevieiieeieeee e hatirla ~ -d

pirate -NOM princess-GEN remember-PF.3SG

2

“The pirate remembered the princess’s / that the princess ..........c...c........ .

These sentences were composed of the NOM subject, which was always an animate
noun; a second animate noun in the GEN case; the blanks to be filled in and finally
the predicate of the sentence which was one of the matrix verbs from Table 4.1,
inflected for past tense/perfective aspect and 31 person singular. The same word
order was used in all the following experiments, as well. The GEN-marked noun
indicated that the participants needed to provide a word carrying appropriate POSS-

agreement to get a grammatically acceptable form. Thus the GEN-noun could
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combine with the words participants provide in the blanks which would necessarily
carry a POSS agreement marker, to form either a possessive NP or a noun clause
depending on whether the participants choose to use a noun or a nominalized verb.
Given the fact that the construction created by the addition of the participants’
completions functioned as the direct object of the sentence, the responses
unavoidably had to carry the ACC case marker, as well. Consequently, the blanks in
sentence (1) above could either be completed with a noun like “6ykii-sti-nii” (story-
3SG.POSS-ACC) as in (1'a) or a nominalized verb like “giil-diig-tin-ii” (laugh-VN-
3SG.POSS-ACC) as in (1'b).

(1') a. Korsan-@ [prenses -in oyKkii-siin] -ii hatirla  -di

b. Korsan-0 [prenses -in _giil _-diig -iin] -ii  hatirla  -di

“The pirate remembered [that the princess (had) laughed / was laughing].”

Afterwards, the electronic booklets containing the stimulus fragments were prepared.
All items were presented as individual sentence fragments. In other words, they were
not related to each other and did not constitute connected discourse. In each booklet
there were 7 experimental fragments and 21 filler fragments. The fillers were also
sentence fragments with blanks, but were semantically unrelated to and structurally
different from the experimental items (e.g. sentence 2). In order to ensure that the
fillers not have any influence on the completion of the experimental fragments, the
latter were construed in a way that they could be completed only with adjuncts or
arguments in a different case than the ACC. For example, the filler in (2) could be

completed with an adverbial phrase such as “son anda” (af the last moment):
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(2)  Ajan, havaalani-na son.an. ... -da...... ulas -t1

agent airport -DAT last moment -LOC arrive-PF.3SG

“The agent arrived at the airport at the last moment.”

The 14 matrix verbs were presented in 2 different main versions: half of the
participants read sentences with the first group of 7 verbs (the ones the left-hand side
of Table 4.1) and the other half read sentences with the second group of 7 verbs (the
ones on the right-hand side of Table 4.1). The reason for this division was that with
all 14 matrix verbs and the 3 fillers per each experimental fragment, the task would

be too long and exhausting for the participants.

The fillers were presented in a fixed order, but the experimental fragments were
interspersed among the fillers in 4 different patterns. Consequently, as the 14 verbs
were divided into 2 groups and as there were 4 different orderings within each group,
each participant was randomly assigned to one of the 8 different versions of the 28-
item (7 experimental + 21 filler fragments) booklets. A sample version of the
booklets can be observed in APPENDIX A. For each sentence fragment, we prepared

four empty boxes representing the blanks, as shown in Figure 4.1.

Korsan, prensesin hatirladi.

Figure 4.1: Sample Experimental Fragment from the Preliminary Study
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The participants were asked to fill in at least one of these boxes. The reason why
more than one empty box was provided for each fragment was that we chose to make
it possible for the participants to provide alternative completions, if they preferred to

do so.

Procedure

The electronic booklets of sentence fragments were sent out to participants via e-mail
as a Microsoft Word Document attachment. In a separate attachment file, the
instructions and informed consent information were presented, followed by a mini-
questionnaire asking for basic demographic information and containing some
questions about the participants’ reading and writing habits (APPENDIX B). The
body of the e-mail also contained some basic information about the study and asked

the participants to respond by e-mail if they agree to participate in the study.

The instructions specified that the fragments should be completed without thinking
too much and as quickly as possible. The participants were free to fill in the blanks
however they like, as long as the resulting sentence was one that could be used in
everyday language. They were asked to write at least one word for each fragment,
but they could of course use more words in the blanks if they wished. It was
indicated that only the first box needed to be filled in and that the other three boxes
were optional. If they had alternative completions in mind, they could write them

down in these boxes one after the other.

After reading the instructions and informed consent information, the participants
responded to the questions in the survey and saved the file into their computers.
Then, they completed the sentence fragments by typing their responses in the boxes
and again saved the file. In the end, they sent back these two files to the experimenter
as e-mail attachments. Any questions that they had, before starting the task or after

completing it, were answered by the experimenter.
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4.1.4 Data Analysis

The completions provided by the participants for each experimental fragment were
grouped into three categories: ‘“nominal”, “verbal” and “other”. When the
completions consisted of more content than a single lexical item, they were classified
according to the grammatical category of the head of the resulting construction. For
instance, simple nouns like “kedi-sin-i” (cat-3SG.POSS-ACC), deverbal nouns like
“ciz-im-ler-in-1” (draw-ing-PL-3SG.POSS-ACC), adjectival phrases like “masum
yliz-iin-ii” (innocent face-3SG.POSS-ACC), and nouns modified by relative clauses
like “yap-t1g-1 hata-y1” (make-REL-3SG.POSS mistake-ACC, meaning the mistake

»21 ' On the other hand, noun

[she] made) were coded as “nominal completions
clauses like “hata yap-tig-in-1" (mistake make-VN-3SG.POSS-ACC, meaning that
[she] made a mistake” and embedded (wh-) interrogative clauses like “neden giil-
diig-tin-i” (why laugh-VN-3SG.POSS-ACC, meaning why [she] laughed) were
coded as “verbal completions”. Finally, all other types of completion as well
ambiguous responses such as “gelecegini”’, which can be interpreted both as a noun
(“geleceg-in-1": future-3SG.POSS-ACC meaning [her] future) and a nominalized
verb (“gel-eceg-in-i": come-VN-3SG.POSS-ACC meaning that [she] will come)

were categorized as “other” types of completion.

4.1.5 Results

In conformity with the exploratory nature of the study, the data were analyzed
descriptively. The results indicated that 13 of the 14 matrix verbs indeed yielded
completions of both types. The verb “gizle-" (to hide), for which the METU Turkish
Corpus had provided examples with both noun and nominalized verb-complements,

did not receive any verbal completions in this study; in other words, the participants

! To clarify the terminology, we should note that “nominal completions” (or “noun complements™)
are basically the ones including “nouns” as part of possessive “NPs”; whereas “verbal” completions
are the ones including “nominalized verbs”, which are part of “noun clauses” and which undergo the
process of “nominalization”. Therefore, the basic “nominal” completions are distinct from and should

not be confused with “nominalizations”, “nominalized verbs” and “noun clauses”, which are all
“verbal” completions.
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preferred to fill in the fragments containing this verb with nominal completions only.
Furthermore, it was observed that fragments with some matrix verbs were more often
completed with nouns whereas others were mostly completed with verbal responses
and yet another group of fragments with seven “balanced” verbs were completed
almost equally frequently with nouns and nominalized verbs. Figures 4.2 and 4.3
demonstrate the percentages of different completion types provided for these matrix
verbs. The grouping was based on the distribution given in Figure 4.2 when the
irrelevant “other” completion types were omitted and the percentages of nominal and
verbal completions were calculated based on the data excluding the “others”. Figure
4.3 from which Figure 4.2 was extracted illustrates the original data including this

third category.

"Others"

E Nominal Completions

of Completi

@ Verbal Completions

Per

Matrix Verbs

Figure 4.2: Percentages of “Nominal” and “Verbal” Completions for Each Matrix Verb
(with the “Other” types of completions being excluded from the data set)
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"Others"

@ Nominal Completions
@ Verbal Completions

EOther Completions

Matrix Verbs

Figure 4.3: Percentages of “Nominal”, “Verbal” and “Other” Completions for Each Matrix
Verb (with the “Other” types of responses being included in the data set)

In the light of these result, we divided the matrix verbs into three groups according to
the type of complements with which they mostly co-occur: “nominal-biased”,
“verbal-biased” and “balanced” verbs. In other words, the data provided us with a
profile for each verb. It should be noted that the three verb groups were not discrete
and the criteria for division was determined to meet practical considerations. In the
upcoming experiments, it would not be feasible to use all 14 verbs as this would
make the task too long and demanding for the participants. Moreover, as can be
observed on Figure 4.2, the verbs that are grouped at the two extremities of the scale
were clearly biased towards one type of complement, especially the two nominal-
biased verbs: “gizle-” (to hide) and “onayla-” (to approve) and the verbal-biased
“diistin-". On the other hand, two verbs namely “duy-" (to hear) and “gozlemle-" (fo
observe) were perfectly balanced. For the classification of the other balanced verbs,
we used the following criteria: the proportion of nominal or verbal completions

would at most be 15% higher or lower than 50%, the equilibrium. In other words, the
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maximum difference between the rates of nominal and verbal completions would be

30%. This gives us the grouping shown in Table 4.2.

Table 4.2 Three Matrix Verb Groups: Nominal-Biased, Balanced and Verbal-Biased

Nominal-Biased Balanced Verbal-Biased
gizle- (fo hide) anlat- (¢o tell) acikla- (to explain)
onayla- (fo approve) duy- (to hear) gor- (fo see)
gozlemle- (fo observe) hisset- (o feel)
unut- (to forget) kanitla- (to prove)
hatirla- (to remember) diistin- (o think)
anla- (to understand)
ogren- (fo learn)

Accordingly, the verbs “gizle-” and “onayla-” constitute the nominal-biased group;
whereas “acikla-” (to explain), “gor-" (to see), “hisset-” (to feel), “kanitla-” (to
prove) and “diislin-" (to think) are the verbal-biased verbs. Above all, the “balanced”
verbs that are used with both nominal and verbal complements almost equally
frequently are these 7 verbs: “anlat-” (fo tell), “duy-" (to hear), “gdzlemle-" (to
observe), “unut-" (to forget), “hatirla-” (to remember), “anla-" (to understand) and
“Ogren-" (to learn). These seven verbs were later used as the matrix predicate in the

following structural priming studies.

4.1.6 Discussion

This study had the aim of determining the “balanced” matrix verbs that take noun

and nominalized verb-complements almost equally frequently in natural written
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language production. The suggestion that in Turkish native speakers might have a
stronger tendency to use either possessive NPs or noun clauses for some verbs even
though these verbs are grammatically capable of taking both types of complements
was supported by the results. Those verbs that actually turned out to co-occur with
both types to almost the same extent (i.e. “balanced” verbs) were also identified to be
later used in the structural priming experiments. This ensured that the matrix verbs of
the target sentences in the priming studies were not naturally biased to either nouns

or nominalized verbs in neutral contexts.

In the future, a thorough corpus study to identify the co-occurrence statistics would

prove valuable to complement the findings of the present experimental study.

4.2 Structural Priming of Possessive NPs vs. Noun Clauses in

Production

4.2.1 Aim

The purpose of this study was to investigate structural priming in the production of
Turkish GEN-POSS constructions. To the best of our knowledge, this is the first
inquiry of structural priming in Turkish. It seeks to understand whether there is
priming with respect to the choice of noun- and nominalized verb-complements in
GEN-POSS constructions. This would shed some light not only on the level of
representation that is accessed by structural priming, but also on the processing of

Turkish GEN-POSS constructions.

We would also like to note that our choice of stimuli is rather different than the
alternations investigated in most structural priming studies in the literature. In those
studies, the pairs often consisted of structures that can convey the same truth-
conditional meaning with two different forms such as the active/passive or the

PO/DO alternations presented in the chapter on structural priming (e.g. Pickering &
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Ferreira, 2008)*2. Most priming studies in language comprehension, on the other
hand, were based on the disambiguation of sentences which can have two different
interpretations. The present study is different from all these studies in terms of the
relationship between the items that constitute the pairs: the constructions under
scrutiny here share the same identical external morpho-syntactic template (the GEN-
POSS template and in addition the ACC case marking) despite involving inner
constituents with roots belonging to different grammatical categories. This is in
conformity with the aims, scope and research questions of the present dissertation.
Given that Turkish morpho-syntax plays similar roles as those uniquely assumed by
syntax in some other languages, the pair consisting of Turkish noun phrases and
noun clauses provides a unique opportunity to investigate word-internal and

sentence-level functioning (as well as their interaction) by means of priming.

4.2.2 Research Questions and Hypotheses

Research Question 1

Q4.1.1: Is there structural priming between a sentence fragment with a matrix verb
allowing only a nominal (possessive NP) or only a verbal (noun clause with a
nominalized verb) complement and a target fragment with a matrix verb that allows
both? In other words does the production of a noun or a nominalized verb in a prime
fragment increase the tendency to produce the same kind of GEN-POSS construction

in a subsequent target fragment?

2 One exception was a study on priming in the production of high and low-attachment relative clauses
in German by Scheepers (2003). Pickering and Ferreira (2008) point out that the effects found in that
study might be influenced by non-syntactic, meaning-level representations. Although the present
study is also different from the study by Scheepers (2003) in terms of the nature of the alternation
tested, meaning-related factors might also be involved here. Given that morpho-syntax interfaces with
semantics on the one hand and with phonology on the other, it is not impossible that both levels might
influence priming at the morpho-syntactic level. As priming effects can presumably be observed at
any linguistic level (Pickering and Ferreira, 2008), this possibility does not pose any problems for the
present study. Therefore, we stick to the term “structural priming” given the morpho-syntactic
properties of the constructions. However, this difference from the other studies in the literature should
be kept in mind while interpreting the results (particularly those on the nature of priming) throughout
the thesis.
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Hypothesis 1

H4.1.1: The hypothesis was that target fragments would be completed with more
nouns following nominal primes and with more nominalized verbs following verbal
primes. We expected that having produced either a possessive NP or a noun clause
would increase the tendency to produce the same kind of GEN-POSS construction in
subsequent sentence fragments. To put it differently, we expected facilitating
priming effects due to the repetition of a structural form. Such effects would also
show that structural priming in production proves to be independent of the lexical
repetition of the matrix verb, as the prime and target fragments contained different

verbal predicates.

Research Question 2

0Q4.1.2: A secondary but related question was about the level of representation that
structural priming (in the sense of the facilitation of processing which is due to the
repetition of the same type of GEN-POSS construction) accesses. The question was
whether the level of representation that structural priming taps was specified with
respect to the information on the phrasal vs. clausal status of the construction. In
other words, we investigated whether the distinct phrasal vs. clausal properties

Turkish possessive NPs and noun clauses with nominalized verbs would be primed.

Hypothesis 2

H4.1.2: We hypothesized that if the two types of GEN-POSS constructions are
specified with respect to their phrasal vs. clausal status at the level of representation
which is accessed by structural priming, then we would expect distinct priming
effects for possessive NPs and noun clauses with nominalized verbs. If the GEN-
POSS construction is treated as a single unit on the other hand, the two types would
demonstrate the same behavior. Our prediction was that priming in this context

would be sensitive to the phrasal vs. clausal distinction.
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4.2.3 Material and Method

In this study, the methodology of choice was again written sentence completion.
However, unlike the preliminary study presented in the previous chapter, the present
study was designed in order to examine priming effects. Therefore, the participants
were asked to fill in pairs of sentence fragments which constitute the primes and the

targets.

Participants

21 native speakers of Turkish volunteered to participate in this study. Of those
participants, 10 were female and 10 were male, 1 person chose not to indicate her/his
gender. Their mean age was 26.48 years. All the participants were graduate students
at Middle East Technical University and none of them had participated to the

preliminary study.

Stimuli

In order to investigate whether there is priming between a prime fragment with a
matrix verb allowing only a nominal (possessive NP) or only a verbal (noun clause
with a nominalized verb) complement and a target fragment with a “balanced”
matrix verb allowing both, we presented participants with sentence fragments that

constituted prime-target pairs.

The “balanced” verbs such as the verb “6gren-" (to learn) that were found to be
equally frequently used with both types of complements as a result of the preliminary
study, functioned as the predicate of the target fragments (e.g. in sentence (3')) in this
study. Each “balanced” matrix verb appeared twice throughout the experiment: once
following a “nominal prime” and once following a “verbal prime”. “Nominal prime”
fragments (3a) contained a transitive matrix verb that can only take nouns as direct

3

objects (e.g. “kir-": to break), whereas the matrix verb of the “verbal prime”

fragments (3b) (e.g. “zannet-”: fo suppose) only allowed nominalized verb-
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complements. For instance the nominal prime in fragment (3a) can only be
completed with a noun such as “pencere-sin-i” (window-3SG.POSS-ACC), while the
verbal prime in fragment (3b) can only be completed with a nominalized verb such

as “ayril-dig-in-1” (leave-VN-3SG.POSS-ACC).

(3a) Nominal Prime Sentence:

Cigekei, berber-in ... kir -di
florist  barber-GEN break-PF.3SG

“The florist broke the barber’s ..........ccccovveei.... >’

(3b) Verbal Prime Sentence:

Sunucu, kameraman S e zannet -ti
presenter camera operator -GEN suppose -PF.3SG

2

“The presenter supposed that the camera operator .............. .

(3') Target Sentence:

Muhasebeci, avukat -1n ........cocovviiiiiiiniin, ogren-di
Accountant lawyer -GEN learn -PF.3SG
“The accountant learned the accountant’s ....... / that the accountant ....... J’

It should be noted that the matrix verbs of the prime fragments in this study were
distinct from the nominal- or verbal-biased verbs of the preliminary study such that
in principle the latter can grammatically take both nominal and verbal complements,
but tend to be used with one type more often than the other in production; whereas
the former cannot take both types of complements, at all. They are grammatical with
either nominal or verbal complements and not with both. This enabled us to

manipulate the type of completion the participants provide in the prime fragment. As

81



for the target fragments, the choice of matrix verbs ensured that under normal
circumstances, both types of complements should be expected to an almost equal
extent. Any statistical tendencies towards one or the other type could thus be

accounted for by the effect of the priming context.

For this experiment, we prepared 7 different stimulus sets, each containing 4
sentence fragments (two primes: one nominal and one verbal like 3a and b and two
targets like 3'). Just like in the preliminary study, each sentence consisted of the
NOM subject, which was always an animate noun; a second animate noun in the
GEN case; the blanks to be filled in and finally the matrix verb as the predicate of the
sentence. The GEN-marked noun indicated that the participants needed to provide a
word carrying appropriate POSS-agreement to get a grammatically acceptable form.
Thus the GEN-noun could combine with the words participants provide in the blanks
which would necessarily carry a POSS agreement marker, to form either a possessive
NP or a noun clause. Given the fact that the construction created by the addition of
the participants’ completions functioned as the direct object of the sentence, the
responses unavoidably had to carry the ACC case marker, as well. The matrix verbs
of the nominal primes that allowed uniquely noun complements were: “begen-" (fo
like), “ara-" (to look for/to call), “al-" (to take), “oku-" (to read)™, “getir-" (to bring),
“0de-" (to pay) and “kir-" (to break). The matrix verbs of the verbal primes that
allowed uniquely noun-clause complements were: “zannet-" (to suppose), ‘“varsay-"
(to hypothesize), “iddia et-” (to claim), “haber ver-” (to inform), “ima et-” (to
imply/to hint), “san-" (to presume) and “farz et-” (to assume). Finally the matrix
verbs of the target fragments were the “balanced” matrix verbs of the previous
sentence: “anlat-” (to tell), “duy-" (to hear), “gdzlemle-" (to observe), “unut-" (fo
forget), “hatirla-” (to remember), “anla-" (to understand) and “6gren-" (to learn). As
mentioned above, each of the 7 “balanced” verbs were used twice (following

nominal and verbal primes); however in those target fragments where the same

» Although a few native speakers later reported that the verb “oku-” (fo read) can also take noun
clause complements, this use does not seem to be very frequent and limited to the co-presence of an
additional LOC object like “gazete-de” (newspaper-LOC), which was not the case in the stimuli.
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matrix verb was repeated, different subjects and GEN-marked (animate) nouns were

employed.

In addition to the 7 experimental sets, each containing 4 fragments, there were 42
fillers. As in the preliminary study, the filler were semantically and structurally
different from the experimental items. They could not be grammatically completed
with any word marked with POSS agreement and they did not contain the same
matrix verb as the experimental fragments. For instance the filler in (4) below could
be filled in with an adverb like “kiyasiya” (fiercely). The matrix verbs of all the
sentence fragments were inflected with the 3™ person singular past tense/perfective

aspect marker: -DI.

4 Sporcu, rakibi-yle ........ccceeveiiiiiiiieiieeee e artlg  -t1
( p y y

athlete rival -COM compete-PF.3SG

2

“The athlete competed with hisrival ........................... ... .

Consequently, 3-page A4-sized booklets each containing 70 sentence fragments with
blanks (28 experimental items and 42 fillers) were created (APPENDIX C). Unlike
the previous study, the stimuli were not presented in the form of electronic booklets,
but rather as printed hard copies. In addition, the participants filled in the blanks

using a pen or pencil instead of typing in their completions.

The ordering of the items was randomized for each participant with the condition that
there were three fillers between the experimental fragments, that the targets
immediately preceded their primes and that in addition to the fillers there was at least
one different prime-target pair between those pairs that contained the same target

matrix verb.
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Procedure

The participants were handed out the 3-page stimulus booklets printed on A4 size
paper, the informed consent form (APPENDIX D) and a sheet with the instructions

and a mini-questionnaire asking for basic demographic information (APPENDIX E).

The aim of the study and the instructions were also presented orally by the
experimenter. The participants were asked to read the instructions and informed
consent form, sign the latter, respond to the questions in the survey and then
complete the fragments. They were free to fill in the blanks however they liked, as
long as the resulting sentence was one that could be used in everyday language. They
were asked to write at least one word for each fragment, but they could use more

words in the blanks if they wished.

When the participants finished the task, they submitted the completed booklets, the
questionnaire and the informed consent form to the experimenter. Any questions they
had at any point were answered by the experimenter. The whole process took about

20 minutes.

4.2.4 Data Analysis

In the preparation of the data for analysis, all the target completions provided by the
participants in the blanks were coded as “nominal”, “verbal”, “other”, “ambiguous”
and “technically problematic”. The criteria for this classification was as follows: As
in the previous study, all kinds of noun phrases, adjectival phrases, and nouns
modified by relative clauses like “ver-dig-1 yizig-i” (give-REL-3SG.POSS ring-

ACC meaning the ring that [s/he] gave) were coded as “nominal” completions.

On the other hand, noun clauses like “bagir-dig-in-1” (shout-VN-3SG.POSS-ACC,
meaning that [s/he] shouted / was shouting” and embedded (wh-) interrogative
clauses like “ne yap-tig-in-1” (what do-VN-3SG.POSS-ACC, meaning what [s/he]

did / was doing) were coded as “verbal completions”, as in the preliminary study.
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Completions which were grammatically acceptable, but different than the two
expected completion types (i.e. nominal or verbal types) were coded as “other”
completions. To illustrate, if a fragment such as “Adam kadm-in ........ unuttu.”
(Man woman-GEN ........ forget-PF.3SG, meaning: The man forgot the
woman’s/that the woman.....) was completed with “hesab-in-a bak-may-1"(account-
3SG.POSS-DAT look at-VN-ACC, resulting in: The man forgot to look at [the
woman’s] account), which contained both a POSS-marked noun which agrees with
the GEN-noun and a nominalized verb as the direct object of the matrix verb, that

completion was coded as “other” type of completion.

Completions that can have two different, competing interpretations like “gelecegini”
(which can be read as the noun future or the nominalized form of the verb to come
due to the homophony of the derivational and nominalizer forms of the -(y)AcAK

suffix) were coded as “ambiguous” completions.

Finally, when the completions did not create a grammatically acceptable sentence
overall, for instance, when the participant forgot to write the second word of her/his
response as in “*Adam kadinin ....¢cizimindeki (?).... hatirladi.” (possibly intended
meaning: The man forgot the (?) in the woman’s drawing.), such completions were

coded as “technically problematic”.

4.2.5 Results

The data coded as described in the previous section were subjected to a 2 x 2 Repeat-

ed Measures Analysis of Variance (ANOVA)* with the following variables:

** The ANOVAs for all the priming experiments reported in this thesis were based on participant
analysis, except for study 4.4 which was analyzed on the basis of items in accordance with its specific
purposes as explained in section 4.4.5.

85



Design: Frequency of completions

Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime completion: nominal

or verbal as manipulated by the experimenter)

i1. “Target Type” (the grammatical category of the target completion: nominal

or verbal as provided by the participant)

Dependent Variable: Frequency of target completions (We used the raw scores of

nominal and verbal completions in target fragments. The range of scores was 0-7.
We counted how many completions were provided for the four prime-target pairings:
nominal prime-nominal target, nominal prime-verbal target, verbal prime-nominal

target and verbal prime-verbal target.)

We did not choose to encode “Target (Completion) Type” as the dependent variable
and compare the percentages of nominal and verbal target completions (defined as
the ratio of one to the other). Instead, we opted for encoding “Target Type” as an
independent variable, because our focus was on the special relation between “Prime
Type” and “Target Type”. This design enabled us to test our hypothesis that there
might be a special interaction between “Prime Type” and “Target Type” such that
target fragments would be completed with more nominal (than verbal) complements
following a nominal prime, and with more verbal (than nominal) complements

following a verbal prime.

Figure 4.4 illustrates the counts of target completions in the nominal, verbal and
other three types of coding categories. The following ANOVA is based on the scores
of nominal and verbal completions, dismissing the three other categories, which were

very infrequent as Figure 4.4 illustrates™.

» The ANOVA was thus based on the raw scores of nominal and verbal completions. When the
percentages of the two types of completion were recalculated after dismissing the three other
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Figure 4.4: Counts of Completion Types Provided for Target Fragments

The ANOVA did not indicate any significant main effects of either “Prime Type” or
“Target Type”. The latter means that participants provided an almost an equal
number of nominal and verbal completions for target fragments overall, as illustrated
in Figure 4.4. Although there were slightly more verbal completions than nominal

completions, this difference was not statistically significant.

More crucially, the ANOVA revealed a significant interaction between “Prime Type”
and “Target Type™: F' (1, 20) = 17.388, p<.001, np2 = .465%. The crossing of the lines

in Figure 4.5 represents this interaction.

categories, the ANOVA revealed the same effects as the present one. Given that there were so few
such other completions, we adopted the 0-7 range of raw scores in this analysis to capture the actual
proportions of nominal and verbal target completions.

*® Ppartial eta squared (npz), is a value indicating the effect size. It is defined as “a version of eta
squared that is the proportion of variance that a variable explains when excluding other variables in
the analysis. Eta squared is the proportion of total variance explained by a variable, whereas partial eta
squared is the proportion of variance that a variable explains that is not explained by other
variables”(Field, 2009, p. 791). npz ranges from 0-1. An effect of around .5, as found in the present
ANOVA, is considered a medium-sized effect.
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Figure 4.5: Repeated Measures ANOVA “Prime Type” x “Target Type” Interaction Plot*’:
Priming Study in Production

This plot (Figure 4.5) shows that participants filled in the target fragments with more
nominal completions (M=3.95, SE=.28) than verbal completions (M=2.67, SE=.295)
after nominal primes, and with more verbal completions (M=4.00, SE=.267) than

nominal completions (M=2.38, SE=.271) after verbal primes, as expected.

4.2.6 Discussion

The results of this first structural priming study in Turkish indicated that the target

fragments were completed with more nominal responses than verbal responses

%’ In this and all the following interaction plots the error bars denote SE (Standard Error). The data
labels “N-N”, “N-V”, “V-N” and “V-V” represent the four experimental conditions: the first letter
expresses the prime type and the second letter expresses the target type (whether they are nominal (N)
or verbal (V)).
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following a prime fragment with a matrix verb that allows only nominal
complements. Similarly, the target fragments that followed a verbal prime were
completed with more verbal responses than nominal responses. This statistically
significant interaction indicates that there is a facilitating effect of structural priming
in the written production of Turkish GEN-POSS constructions, verifying our
hypothesis (H4.1.1). Furthermore, as the matrix verbs in prime and target fragments
were different, it can be concluded that structural priming in the production of these

constructions is independent of the lexical repetition of the matrix verb.

In addition, the absence of a significant main effect of target type suggests that
participants provided an almost equal amount of nominal and verbal completions
overall. This in turn indicates that the preliminary study was indeed successful in
determining the “balanced” verbs that allow nominal and verbal completions equally

frequently.

The results also verify our hypotheses about the level of representation accessed by
structural priming (H4.1.2). The observed priming effects point to the conclusion that
the structural representations identified by priming are specified with respect to the
information on the phrasal vs. clausal nature of the constructions. This result is
compatible with the findings of a research project on structural priming in English
“Concealed Questions” (Bahadir & Polinsky, 2010a; 2010b; 2011), which also
suggested that structural priming was sensitive to the distinction between noun
phrases and embedded clauses™. In addition, despite their outer noun-like
morphology, noun clauses with nominalized verbs still retain some of their clausal

properties.

To conclude, although nouns and nominalized verbs occur within the same outer
morpho-syntactic template, participants seem to be sensitive to the constituents of

that template. This implies that grammatical information regarding the syntactic type

% This project was carried out at Harvard University, in parallel with the present study and was
supported by the research grant awarded to the first author during the academic year 2009-2010 by
TUBITAK 2214 Program. We acknowledge this support. The research project will be presented in
somewhat more detail in the following section (4.3), as it was comprehension-to-production study.
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of the root (i.e. whether the root is nominal or verbal) might be accessible. In other
words, during processing, “propositional information” (that the nominalized verb of
the noun clause presumably expresses) seems to be available, as the noun clause is
distinct from the noun phrase as a “clause” although it takes its agreement
morphology from the nominal paradigm. Since the outer morphemes are
indistinguishable, the external morpho-syntactic template (GEN-POSS agreement
and ACC case marking) cannot be the source of priming. Priming effects on noun
clauses can thus only be originating from the verbal root itself, the nominalization
morpheme (e.g. -DIK) or both. The following set of experiments is designed to

specifically address this question.

4.3 Structural Priming of Possessive NPs vSs. Noun Clauses from

Comprehension to Production

In this section, we present five experiments investigating structural priming from
comprehension to production. Four of these experiments are the main priming
studies and the fifth one is a control experiment. First, the general aim, research
questions and hypotheses, material and method and data analysis that are common to
all four experiments are presented. Then, each experiment is individually presented
with its specific properties, results and discussion. The four main experiments in this
set contrast the following constructions: Simple Nouns vs. -DIK Nominalizations
(4.3.5), Deverbal Nouns vs. -DIK Nominalizations (4.3.6), Deverbal Nouns vs. -(y)Is
Nominalizations (4.3.7) and -(y)Is Nominalizations vs. -DIK Nominalizations
(4.3.8). After each experiment is exposed, the overall results are reviewed and
discussed. At the end of the section, we present a tense/aspect marker control
experiment (4.3.11) that investigates structural priming of simple nouns vs. -DIK
nominalizations from comprehension to production with matrix verbs in different

tense/aspect inflections.
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4.3.1 Aim

The general aim of the four main comprehension-to-production experiments was to
investigate bi-directional priming in Turkish GEN-POSS constructions (with prime-
target pairs containing different matrix verbs). The reason for investigating priming
from comprehension to production was that this effect would persist across

modalities if the representations tapped by priming were shared by the two systems.

A second purpose of these studies was to extend the results of the previous
experiment (4.2) to a wider range of grammatical root types (not only simple nouns
but also nouns derived from verbs) and nominalization morphemes (-(y)Is
nominalizations in addition to -DIK nominalizations). This could enable us to
identify whether the source of priming is the root or stem information, the suffixes or
both. The proper source(s) of priming could not be answered by the previous

experiment (4.2) so far.

By investigating nouns derived from verbs and nominalizations with a different
suffix, this set of studies also seeks to provide some processing evidence for
similarities and differences in the extent to which different types of nouns and

nominalized verbs demonstrate noun-like and verb-like behavior.

Finally, the fifth experiment, which is a control study, aims at understanding whether
the results are independent of the tense/aspect marking on the matrix verb of the
sentence. This experiment also tests structural priming from comprehension to
production on simple nouns and -DIK nominalizations, but unlike the other
experiments in this set, the tense/aspect marker on the matrix verbs of the sentences
is not uniquely the past tense/perfective aspect marker -DI, but instead, a group of
different inflections. The control experiment is necessary because of the ((morpho-)
phonological) similarity of the tense marker -DI on the matrix verb and the -DIK

marker used in the noun clause structures.
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4.3.2 Research Questions and Hypotheses
Research Question 1

0Q4.2.1: Is there structural priming from comprehension to production in Turkish
possessive NPs and noun clauses with nominalized verbs? More explicitly, does the
comprehension of a noun or a nominalized verb in a prime sentence increase the
tendency to produce the same kind of GEN-POSS construction in a subsequent target
fragment? In other words, are the representations accessed by priming shared

between production and comprehension?

Hypothesis 1

H4.2.1: The hypothesis was that target fragments would be completed with more
nouns following nominal primes and with more nominalized verbs following verbal
primes, just like in the structural priming study in production. We expected that
having read either a possessive NP or a noun clause would increase the tendency to
produce the same kind of GEN-POSS construction in subsequent sentence fragments.
Therefore we expected facilitating priming effects of comprehension on subsequent
production (irrespectively of the repetition of the same matrix verb in the prime-
target pair), which would provide support to the proposition that the representations

identified by priming are shared by the two modalities.

Research Question 2

04.2.2: Are structural priming effects observed for different types of nouns and
nominalized verbs? If yes, then what is the source of these effects? Is it the root, the

stem, the suffixes, or the complete form?
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Hypothesis 2

H4.2.2: We hypothesized that similar effects would be found for different noun and
nominalized verb types. We did not have directional hypotheses with respect to the
locus of priming. However, we assumed that different result patterns would provide

support for a number of possible explanations:

» If priming effects originate from the distinctions between the grammatical
categories of the roots, then we can expect deverbal nouns and all nominalized verbs

to show similar behavior in contrast to simple nouns.

» If the effects result from the differences between the types of the stems, then

deverbal nouns should align with simple nouns rather than nominalized verbs.

» If it is the suffixes that lead to the priming effect, then derivational suffixes and
subordinating suffixes might align or diverge depending on whether it is uniquely the
presence/absence of suffixes that is relevant for priming. Furthermore, different types
of subordinators/nominalizers might also behave alike or differently depending on

whether priming is sensitive to their functional distinction.

» It is possible that the combination of the roots/stems and specific suffixes, i.e. the
emerging form of the lexical item, which is the outcome of some morphological and
morpho-syntactic operations, cause the observed priming effects. In this case, all the

different constructions can be expected to demonstrate idiosyncratic behavior.

Research Question 3

04.2.3: The last question relates specifically to the processing of Turkish
nominalized verbs which function as the predicate of subordinated noun clauses: To
what extent do nominalized verbs show nominal and verbal properties in priming
contexts? Is there a difference between -DIK and -(y)Is nominalizations in this

regard?

93



Hypothesis 3

H4.2.3: Given the theoretical literature review on -DIK and -(y)Is nominalizations,
we can hypothesize that -DIK might demonstrate more verbal behavior and less
nominal behavior than -(y)Is in a priming task, as well. As -(y)Is nominalizations are
considered to be less verbal than -DIK nominalizations which have some tense,
aspect or modality component (e.g. with its future alternate -(y)AcAK) (see Chapter
3), we expect -DIK nominalizations to be clearly distinct from nouns; however, for -
(y)Is nominalizations, we do not have a specific hypothesis as to whether they
behave noun-like or verb-like overall. We only expect them to prove “less verbal”

than -DIK nominalizations in the light of the theoretical literature.

4.3.3 Material and Method

The methodology was identical in all the experiments. It was again a written
sentence completion study, however this time the prime sentences were already
completed when presented to the participants, the participants read these primes and
completed only the target fragments. In all the experiments both the prime and the
target sentences contained those “balanced” matrix verbs that can equally frequently
take nominal and verbal complements. In the four experiments, primes with simple
nouns, deverbal nouns, -DIK nominalization and -(y)Is nominalizations were tested
in different pairings. In the fifth experiment, regular nouns and -DIK nominalizations
were investigated in sentences with matrix verbs that carry different tense/aspect
markers in addition to the -DI suffix, which was ubiquitously used in all previous
experiments. This experiment was a control study that was designed to understand
whether the past tense/perfective aspect marker -DI in the matrix verb had an

influence on priming, especially of -DIK nominalizations.
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Participants

Information on the participants will be provided for each experiment separately. All
the participants were adult native speakers of Turkish. Each person participated in
only one of the experiments presented throughout this thesis, as not having
participated in any of our previous experiments was a criterion for the selection of

the participants.

Stimuli

In all the following comprehension-to-production studies, we used the written
sentence completion task as in the previous studies. However, in this new set, the
participants were not asked to fill in both the prime and the target fragments, as the
primes were readily presented to them as complete sentences and only the targets had
blanks. Therefore, they were asked to only read and understand the sentences that
were complete and fill in the blanks for the incomplete fragments. This design
enabled us to investigate whether their comprehension of the prime sentences
facilitated the production of completions with the same type of complement as the
prime. Moreover, unlike the previous study, in the present set of experiments, all the
sentences contained the “balanced” verbs that were found in the preliminary study to
allow both nominal and verbal complements. For prime sentences, the choice of
complement type was manipulated by the experimenter and for target fragments it
was up to the participant. It should also be noted that prime and targets that
constituted a pair always contained lexically different matrix verbs (resulting in
different combinations of the 7 “balanced” verbs: “anlat-" (to tell), “duy-" (to hear),
“gbzlemle-" (to observe), “unut-" (to forget), “hatirla-” (to remember), “anla-" (to
understand) and “0gren-" (to learn)) with matching tense/aspect markers inflected

for 3" person singular. For the first four sentences the tense/aspect marker was
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always -DI (past form, perfective aspect) and for the fifth control experiment, a

variety of markers were tested as it will be explained in the relevant sub-section.

In this set of experiments, primes with simple nouns (e.g. 5a), deverbal nouns (e.g.

5b), -(y)Is nominalizations (e.g. 5c¢) and-DIK nominalizations (e.g. 5d) were tested in

different pairings and each target could be filled in with both a noun and a

nominalized verb (e.g. 5").

(5) a.

Prime with a Simple Noun:
Korsan, [prenses -in ad -] -1 Ogren -di
pirate  princess -GEN name -POSS.3sg -ACC learn -PF.3sg

“The pirate learned the princess’s name.”

Prime with a Deverbal Noun:
Korsan, [prenses -in  dile -g  -in] -i ogren -di
pirate  princess -GEN wish-DER-POSS.3sg -ACC learn -PF.3sg

“The pirate learned the princess’s wish.”

Prime with a -(y)Is Nominalization:
Sof6r, [yolcu -nun uyu -yus -un | -u gozlemle -di
driver passenger-GEN sleep -VN -POSS.3sg -ACC observe -PF.35G

“The driver observed the passenger(’s) (manner of) sleep(ing).”

Prime with a -DIK Nominalization:
Sof6r, [yolcu -nun  yorul -dug -un | -u  gozlemle-di
driver passenger -GEN get tired -VN -POSS.3sg -ACC observe -PF.3SG

“The driver observed that the passenger got/was getting tired.”
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(5") Target:

Korsan  prenses-in ...........c...ooevveviiiiniannnn. hatirla ~ -di
pirate  princess-GEN remember-past.3sg
“The pirate remembered the princess’s ...... / that the princess ......”

The first four studies investigate priming in the following pairs:

1. Simple Nouns vs. -DIK Nominalizations

il. Deverbal Nouns vs. -DIK Nominalizations

1ii. Deverbal Nouns vs. -(y)Is Nominalizations

1v. -(y)Is Nominalizations vs. -DIK Nominalizations

The fifth control experiment also tested Simple Nouns vs. -DIK Nominalizations,
however, unlike the four main experiments, it tested these complements with
sentences predicated by matrix verbs carrying different tense/aspect markers: -(I)yor
(imperfective), -DI (past/perfective), -mls (perfective/evidential), -(y)AcAK (future)
and -(A/Dr (aorist); whereas in the other experiments the matrix verb was always

marked with -DI.

The studies thus tested two types of nouns: simple nouns (with nominal roots) and
deverbal nouns (with verbal roots turned into nominal stems via derivational
suffixes) and nominalized verbs with two types of subordinators: -DIK and (y)Is. As
indicated in the chapter on Turkish GEN-POSS structures (Chapter 3), Turkish verbs
can also be nominalized by other subordinating suffixes: namely -(y)AcAK, -mA,
and mAK; however we limited our investigation to -DIK and -(y)Is for mainly
practical reasons. The set of matrix verbs that allowed both nouns and noun clauses
as its direct object were not always compatible with the use of verbs nominalized by

the -mA suffix following a GEN-marked noun (e.g. sentence (6)), and that the
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infinitival -mAK suffix required the subject of the superordinate sentence to be
identical to that of the noun clause, which was not possible in the present context
given the GEN-marked noun. The future alternative of -DIK, namely the -(y)AcAK
suffix was not examined, as it plays a similar function as -DIK, but is temporally
limited in its use. Therefore, whole new sets of stimuli with sentences containing
compatible matrix verbs and tense/aspect markers that are semantically plausible
were needed to expand the range of the nominalization morphemes tested. Although
this is an important and necessary research endeavor, a complete account of the
differences in the processing of all types verb nominalizing suffixes is beyond the
scope of this thesis. We would like to emphasize however that further investigation
of these markers would help complement the results of the present study and would

highly benefit from more in-depth inquiry.

(6) *Adam kadin -in agla-ma -sin -1 ogren -di
man  woman-GEN ¢ry -VN-POSS.3sg -ACC learn -Past.3sg

Int. meaning: “The man learned (about) the woman’s (manner of) crying.”

For each of the comprehension-to-production priming experiments, we prepared sets
of 5 items (e.g. Figure 4.6): 2 experimental items (prime sentence and target
fragment), 3 fillers (1 empty fragment, 1 complete sentence and a 3rd one that could
either be an empty fragment or a full sentence). All the matrix verbs in the set were
inflected for 3rd person singular. 7 prime-target pairs appeared twice throughout
each study with alternating prime types (14 experimental items) and there were three
fillers per prime-target pair (42 fillers, half of which were already completed and half
were left empty). Consequently, each experiment consisted of 70 items (35 complete
full sentences and 35 empty sentence fragments). The fillers were the same in all the
experiments whereas each experiment tested the effect of a different alternation in
prime sentences (c.f. the four contrasts (i-1v)).

98



Bankaci, arkadasmin =~ ..., B CZIST:coris covumansmmansaaings anlatti.

EvisahibLmiSAlTin. = ccssammsssissstamssssssiasstassassssasiasmtassanes hatirladi.
ByKilibekgl: = ascsscomsesovestasmntaiistasinetistas esnedi.
Bakkal, Girafiyla == cocusecmsessistemasissiiistasiisssss assstassn karsilast1.
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Figure 4.6: Sample Page from the Comprehension-to-Production Experiment Booklet: The
first sentence is the prime completed with a deverbal noun, the second is the target fragment

and the other three are fillers.

As a result, we ended up with stimulus booklets printed on A5 size paper with 5
items per page. By decreasing the paper size and the number of items that were
visible on one page (in comparison to the structural priming study in production), we
aimed to prevent the participants from going back to the previous experimental

pairs29.

% Although we explicity asked the participants to follow the order in which the items were presented
and to not go back to previous fragments and change their completions, it was still not completely
possible to control for this with even the altered design where we used the spiraling technique to bind
the pages of the booklet and the decreased paper size and item number per page. Such a complete
control was only possible in the online self-paced reading task and the eye-tracking experiment
presented in the following chapters.
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In addition we ensured that on each page, the first empty fragment that the
participant completes was the target fragment. In other words, the fragmented empty
fillers never preceded the actual target, and only the complete filler sentences could
appear before the prime-target pair. Target fragments always immediately followed
the prime sentences. Finally, the order of items on each booklet was individually

randomized.

Procedure

The participants were handed out the 16-page A5 size spiraled booklets and the
informed consent form. On the first page of the booklets were the instructions and on
the second page there was a mini-questionnaire asking for basic demographic
information, the remaining 14 pages contained the stimulus items (5 items per page)

(For sample booklets for all five experiments, see APPENDICES, F, G, H, I, and J).

The aim of the study and the instructions were also presented orally by the
experimenter. The participants were asked to read the instructions and informed
consent form (APPENDIX K), sign the latter, respond to the questions in the survey
and then complete the fragments. The instructions specified that there were sentences
with blanks on the booklet and that the participants were asked to read each of them
in the given order and by completing the empty fragments with at least one word.
Their task was to fill in the blanks of the incomplete fragments without thinking too
much, in any way they liked using as many words as they wished, as long as the
resulting sentence was one that could be used in everyday language. They were also
informed that some of the blanks were already completed; they were not supposed to
make any additions to those sentences, but that they should only read them. The oral
instructions also emphasized that the given order needed to be followed, and since
we were interested in the natural flow, the participants should not go back to
previous sentences and change their responses. It was also stressed that they were not

to skip the complete sentences, but read and understand them, as well.
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When the participants finished the task, they submitted the completed booklets and
the signed informed consent forms to the experimenter. Any questions they had at
any point were answered by the experimenter. The whole process took about 20-30

minutes.

4.3.4 Data Analysis

For all the comprehension-to-production priming experiments in this set, the
completions provided by the participants for each experimental fragment, were
grouped into three categories: “nominal”, “verbal” and “other”. The criteria for this
classification was as follows: As in the previous studies, all kinds of noun phrases,
adjectival phrases, and nouns modified by relative clauses like such as “ver-dig-i
yiizlig-i” (give-REL-3SG.POSS ring-ACC meaning the ring that [s/he] gave) were
coded as “nominal” completions. On the other hand, noun clauses like “hata yap-t1g-
m-1" (mistake make-VN-3SG.POSS-ACC, meaning that [she] made a mistake” and
embedded (wh-) interrogative clauses like “neden giil-diig-iin-ii” (why laugh-VN-
3SG.POSS-ACC, meaning why [she] laughed) were coded as “verbal completions”.
We should note that noun clauses with all types of nominalizers were classified as
“verbal completions” and not just those that match the nominalizer in the verbal
prime of the specific experiment (i.e. -DIK or (y)-Is). Finally, all other types of
completions, ambiguous responses that cannot be disambiguated in the given
context, technically problematic completions and the blanks that were left empty
were all coded as “other” types of completion. Given that “other” completion types
were rare in all the sets, the following analyses were based on the counts of the two
main target completion types: nominal and verbal. These coding criteria were

adopted for all the following bi-modal priming experiments.
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4.3.5 Simple Nouns vs. -DIK Nominalizations
Aim, Research Question and Hypothesis

The specific aim of the first study was to test structural priming of simple nouns vs.
-DIK nominalizations from comprehension to production. Our hypothesis regarding
the question of whether priming effects would be observed for this pair was that
participants would tend to provide more nominal completions after reading prime
sentences with regular, simple nouns and more verbal completions after reading
prime sentences with -DIK nominalizations. If such an effect is found, this would
imply that the level of representation accessed by priming might be specified with
respect to phrasal vs. clausal distinction. As the matrix verbs of the prime and the
target are different, this would further imply that any priming effects that would be
found should be independent of the lexical repetition of the matrix verb of the

sentence.

Material and Methods
Participants

29 native speakers of Turkish volunteered to participate in this study. Of those
participants, 19 were female and 10 were male. All the participants were young

adults and their mean age was 23.93 years.
Stimuli and Procedure

As indicated in the “Material and Method” section (4.3.3), the stimuli consisted of
nominal and verbal prime sentences and empty target fragments with “balanced”

matrix verbs that allow both nominal and verbal completions.
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The nominal primes in this specific study consisted of simple, non-derived nouns,
whereas the verbal primes consisted of nominalized verbs with -DIK subordination

suffix.

The procedure was as explained in the “Material and Method” section (4.3.3) above.

Data Analysis, Results and Discussion

The data encoded according to the criteria presented in the “Data Analysis” section
(4.3.4), were subjected to a 2 x 2 within-subjects Repeated Measures ANOVA with

the following variables:

Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime sentence: nominal or
verbal as manipulated by the experimenter): Nominal primes consisted of

simple nouns, verbal primes consisted of -DIK nominalizations

ii. “Target Type” (the grammatical category of the target completion: nominal
or verbal as provided by the participant): Nominal targets consisted of all

types of nouns and verbal targets consisted of all types of nominalized verbs.

Dependent Variable: Frequency of target completions (Raw scores of nominal and

verbal completions in the target fragments. The range was 0-7°".)

The analysis did not reveal any significant main effects, but it indicated a significant
interaction between ‘“Prime Type” and “Target Type”: F(1,28) = 4.511, p<.05, npz =

.139. As can be seen on Figure 4.7, this interaction shows that nominal primes

% However, as the “other” completions were disregarded, the original counts of nominal and verbal
target completions did not always add up to 7.
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increase the amount of nominal target completions and verbal primes increase the
amount of verbal target completions, which indicates that there is priming. This
finding is comparable to the previous uni-modal structural priming study in
production. The present interaction is not the kind of a completely symmetrical
cross-over as a comparison of Figures 4.5 and 4.7 indicates, and the gap between
nominal and verbal target completions following nominal primes is smaller in Figure
4.7 than in Figure 4.5. The interaction is still significant even though it is rather

asymmetrical now.
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Figure 4.7: Repeated Measures ANOVA “Prime Type” x “Target Type” Interaction Plot:

Comprehension-to-Production Priming Study: Simple Nouns vs. -DIK Nominalizations
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To conclude, this result provides evidence for the hypothesis that structural priming
persists between comprehension and production and therefore supports the
proposition that structural priming taps a level of linguistic representation shared
between production and comprehension. Simple nouns prime nominal completions
whereas -DIK nominalizations prime verbal completions. At this level of
representation, the structures seem to be specified as to whether they are phrasal or
clausal. Although the interaction between prime and target completion types was
asymmetric, it is still statistically significant and therefore, it still indicates priming.
Furthermore, given that the matrix verbs of the prime sentences and target fragments
were different, the structural priming effects from comprehension to production seem

to emerge independently of the lexical repetition of the matrix verb®'.

4.3.6 Deverbal Nouns vs. -DIK Nominalizations
Aim, Research Question and Hypothesis

The specific aim of the second study was to test structural priming of deverbal nouns
vs. -DIK nominalizations from comprehension to production. The research question
was whether deverbal nouns with verbal roots were distinct from non-lexicalized
nominalized verbs in terms of their processing behavior in priming context. The
hypothesis was that, if the root information was accessed during priming, then
deverbal nouns and nominalized verbs would demonstrate similar behavior. If the
grammatical category of the resulting stem turned out to be accessed, on the other
hand, we would expect more noun-like behavior from deverbal nouns. The latter
result would also indicate that derivational morphemes and subordination

morphemes have different influences for priming of the constructions under scrutiny.

*! As the matrix verbs of the primes and targets of all the comprehension-to-production studies in the
present section (4.3) were different lexical items, this interpretation would also apply to all the
structural priming effects observed and thus will not be repeated for each individual experiment.
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Material and Methods
Participants

43 native speakers of Turkish volunteered to participate in this study. Of those
participants, 30 were female and 13 were male. All the participants were young

adults and their mean age was 22.07 years.

Stimuli and Procedure

As indicated in the “Material and Method” section (4.3.3), the stimuli consisted of
nominal and verbal prime sentences and empty target fragments with “balanced”
matrix verbs that allow both nominal and verbal completions. The nominal primes in
this specific study consisted of deverbal nouns: lexical nouns derived from verbal
roots via noun-deriving suffixes, whereas the verbal primes consisted of nominalized
verbs with the -DIK subordination suffix as before. The derivational suffixes used in
the nominal targets were -I, GI, and -(A)K. The nouns derived from verbs by these
suffixes that were employed in this study were: gez-i (fo promenade-promenade),
sor-u (fo ask-question), basar-1 (to succeed-success), yanil-gi (to err-error), iste-k (to

desire-desire) and dile-k (o wish-wish).

The procedure was also as explained in the “Material and Method” section (4.3.3),

above.

Data Analysis, Results and Discussion

As in the preceding study, the data encoded according to the criteria presented in the
“Data Analysis” section (4.3.4), were subjected to a 2 x 2 within-subjects Repeated

Measures ANOVA with the following variables:
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Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime sentence: nominal or
verbal as manipulated by the experimenter): Nominal primes consisted of

deverbal nouns, verbal primes consisted of -DIK nominalizations

ii. “Target Type” (the grammatical category of the target completion: nominal
or verbal as provided by the participant): Nominal targets consisted of all

types of nouns and verbal targets consisted of all types of nominalized verbs.

Dependent Variable: Frequency of target completions (Raw scores of nominal and

verbal completions in the target fragments. The range was 0-7)

The analysis did not reveal any significant main effects, but it indicated a significant
interaction between ‘“Prime Type” and “Target Type” as in the preceding study:
F(1,42) = 9.065, p<.01, npz =.178. As can be seen on Figure 4.8, this interaction
shows that nominal primes increase the amount of nominal target completions
(M=3.698, SE=.271) as opposed to verbal target completions (M=2.767, SE=.23)
and verbal primes increase the amount of verbal target completions (M=3.465,
SE=.259) as opposed to nominal target completions (M=3.140, SE=.253), which
indicates that there is priming. Our interpretation of this result is that despite their
verbal root, deverbal nouns show noun-like behavior just like non-derived nouns in

priming.

When we compare Figures 4.7 and 4.8, we can observe that intriguingly the gap
between nominal and verbal completions following deverbal noun primes (see Figure
4.8) seems to be greater than that between nominal and verbal completions following
simple noun primes (see Figure 4.7). This suggests the possibility that the deverbal
nouns might not only demonstrate noun-like behavior, but might do so even more

strongly than non-derived simple nouns. One explanation of this observation could
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be that the presence of the derivational suffix might make the nominal status of the

deverbal noun even more salient.
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Figure 4.8: Repeated Measures ANOVA “Prime Type” x “Target Type” Interaction Plot:

Comprehension-to-Production Priming Study: Deverbal Nouns vs. -DIK Nominalizations

Overall, the results indicate that it cannot be uniquely the grammatical category of
the root which determines the noun-like or verb-like behavior of morphologically
complex forms with respect to structural priming. Consequently, the suffixes must be
crucial. These results also imply that category-changing derivational suffixes such as
-1, GI, and -(A)K are also clearly distinct from the subordinating nominalization

suffixes with respect to their role in priming. The derivational suffixes -I, GI, and
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-(A)K seem to make the verbal properties of the root inaccessible, whereas the

nominalization suffix -DIK does not have this effect.

To conclude, the results of this study provides additional evidence for the hypothesis
that structural priming persists between comprehension and production and therefore
supports the proposition that structural priming taps a level of linguistic
representation shared between production and comprehension which is specified in
terms of phrasal vs. clausal status. As the derivational suffixes turn the verbal roots
into nominal stems, the resulting construction is an NP; whereas the nominalization
suffixes (like -DIK) that attach to verbal roots do not completely lock the verbal
features of the stem: although the resulting noun clause shows external noun-like

behavior, it is still a verbal enough to be considered as a “clause”.

4.3.7 Deverbal Nouns Vvs. -(y)Is Nominalizations
Aim, Research Question and Hypothesis

The specific aim of the third study was to test structural priming of deverbal nouns
vs. -(y)Is nominalizations from comprehension to production. The research question
was whether we would get the same results as in the preceding study when we
replaced -DIK nominalizations with -(y)Is nominalizations. The hypothesis was that,
if the type of the nominalizer mattered, and if -(y)Is were not as strongly verbal as
-DIK, then we should get a different result from the previous study (4.3.6) . If, on the
other hand, -(y)Is mimicked the behavior of -DIK, we would get a similar interaction

showing priming effects.

Material and Methods
Participants

20 native speakers of Turkish volunteered to participate in this study.
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Of those participants, 13 were female and 7 were male. All the participants were

young adults and their mean age was 24.3 years.

Stimuli and Procedure

As indicated in the “Material and Method” section (4.3.3), the stimuli consisted of
nominal and verbal prime sentences and empty target fragments with “balanced”
matrix verbs that allow both nominal and verbal completions. The nominal primes in
this specific study consisted of deverbal nouns: lexical nouns derived from verbs via
noun-deriving suffixes (the same items as in the preceding study), whereas the verbal
primes consisted of nominalized verbs with the subordination suffix -(y)Is*%, this

time.

Again, the procedure was as explained in the “Material and Method” section (4.3.3).

Data Analysis, Results and Discussion

As in the two previous studies, the data encoded according to the criteria presented in
the “Data Analysis” section (4.3.4), were subjected to a 2 x 2 within-subjects

Repeated Measures ANOVA with the following variables:

Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime sentence: nominal or
verbal as manipulated by the experimenter): Nominal primes consisted of

deverbal nouns, verbal primes consisted of -(y)Is nominalizations.

32 As there is a derivational homophone of the nominalizer -(y)Is, which is a derivational suffix that
derives lexical nouns from verbs, we ensured that all the -(y)Is nominalizations in the stimulus list
were non-lexicalized noun clauses which would not be listed in a dictionary and which would still
pertain the verbal properties of the nominalized verb (like the property of passivization). For instance,
lexical nouns like “giri§” (entrance) were avoided.
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ii. “Target Type” (the grammatical category of the target completion: nominal
or verbal as provided by the participant): Nominal targets consisted of all

types of nouns and verbal targets consisted of all types of nominalized verbs.

Dependent Variable: Frequency of target completions (Raw scores of nominal and

verbal completions in the target fragments. The range was 0-7.)

When the deverbal nouns were paired with a different type of nominalization,
namely -(y)Is nominalizations, we got some different results from the previous study
(4.3.6). Instead of a significant interaction between “Prime Type” and “Target Type”
reflecting priming effects as in the two previous studies, in the present study, we
found a significant main effect of “Target Type”: F(1,19) = 18.424, p<.001, npz =
.492. As demonstrated in Figure 4.9, regardless of the grammatical category of the
prime, participants provided more nominal target completions (M=4.7, SE=.345)

than verbal target completions (M=1.9, SE=.317).

This result indicates both nominal primes with deverbal nouns and verbal primes
with -(y)Is nominalizations increase the amount of nominal completions. This
implies that despite their verbal stems, both deverbal nouns and -(y)Is
nominalizations demonstrate noun-like behavior in priming and that nominalizations
with the -(y)Is suffix are different from -DIK nominalizations. Although they are
still clausal, -(y)Is nominalizations do not seem to be strongly verbal as -DIK
nominalizations, but instead they align with deverbal nouns. This finding also
suggests that nominalizers may not behave uniformly in priming contexts and that -
(y)Is seems more noun-like than -DIK. In conclusion, the following study is aimed at

directly contrasting these two types of nominalizers.
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Figure 4.9: Repeated Measures ANOVA (non-significant) “Prime Type” x “Target Type”
Interaction Plot: Comprehension-to-Production Priming Study: Deverbal Nouns vs. -(y)Is

Nominalizations

4.3.8 -(y)Is Nominalizations vs. -DIK Nominalizations
Aim, Research Question and Hypothesis

The specific aim of the fourth study was to test structural priming of -(y)Is
nominalizations vs. -DIK nominalizations from comprehension to production. In
other words, this study aimed to compare priming effects of noun clause primes
consisting of nominalizations with two different subordinating suffixes (-DIK vs. -
(y)Is) directly. The research question was whether we would get priming effects that
are comparable to those found in studies 4.3.5 and 4.3.6, if we specifically compared

-(y)Is nominalizations with -DIK nominalizations. The hypothesis was that, if -(y)Is
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were indeed more noun-like than -DIK, then we would get priming effects as in the

two aforementioned studies.

Material and Methods
Participants

27 native speakers of Turkish volunteered to participate in this study. Of those
participants, 13 were female and 14 were male. All of the participants were young

adults and their mean age was 25.96 years.

Stimuli and Procedure

As indicated in the “Material and Method” section (4.3.3), the stimuli consisted of
nominal and verbal prime sentences and empty target fragments with “balanced”
matrix verbs that allow both nominal and verbal completions. The nominal primes in
this specific study consisted of -(y)Is nominalizations; whereas the verbal primes
consisted of nominalized verbs with -DIK subordination suffix. It should be
emphasized that, for this particular study, in which both prime types were noun
clauses, we classified the presumably more noun-like (y)Is nominalizations as

nominal primes and -DIK nominalizations as verbal primes.

The procedure was again as explained in the “Material and Method” section (4.3.3),

above.

Data Analysis, Results and Discussion

As in the three previous studies, the data encoded according to the criteria presented
in the “Data Analysis” section (4.3.4), were subjected to a 2 x 2 within-subjects

Repeated Measures ANOVA with the following variables:

113



Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime sentence: nominal or
verbal as manipulated by the experimenter): Nominal primes consisted of

-(y)Is nominalizations, verbal primes consisted of -DIK nominalizations.

ii. “Target Type” (the grammatical category of the target completion: nominal
or verbal as provided by the participant): Nominal targets consisted of all

types of nouns and verbal targets consisted of all types of nominalized verbs.

Dependent Variable: Frequency of target completions (Raw scores of nominal and

verbal completions in the target fragments. The range was 0-7.)

The analysis did not reveal any significant main effects, but it indicated a significant
interaction between “Prime Type” and “Target Type” as in studies 4.3.5 and 4.3.6:
F(1, 26) = 6.009, p<.05, npz = .188. This finding implies that there is priming in this
construction pair. As can be seen on Figure 4.10, this interaction shows that verbal
-DIK primes increase the number of verbal target completions (M=3.963, SE=.372)
to a greater extent than nominal target completions (M=2.444, SE=.393) while -(y)Is
primes seem to be hybrid as they lead to an almost equal number of nominal

(M=3.259, SE=.409) and verbal (M=3.222, SE=.379) target completions.

If we compare the results of the present experiment with the previous one (4.3.7), it
seems that the behavior of -(y)lIs is influenced by the general context in which it is
presented. -(y)Is nominalizations seem to behave more like nominals when presented
together with other nominal primes as alternatives; however, when presented
together with strongly verbal -DIK nominalization primes, they prime equal amounts
of nominal and verbal answers. That is, their “verbal” character is expressed more
strongly as compared to when they are combined with deverbal nouns. Despite fillers

and the distance between prime-target pairs, there still seems to be an effect of
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“general context”, which is interesting with respect to the persistence of structural

priming.
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Figure 4.10: Repeated Measures ANOVA “Prime Type” x “Target Type” Interaction Plot:
Comprehension-to-Production Priming Study: -(y)Is Nominalizations vs. -DIK

Nominalizations

4.3.9 Results and Comparisons

In this section, we summarize the results of the four comprehension-to-production
priming experiments comparatively. The first study, 4.3.5 compared simple nouns
with -DIK nominalizations and showed that nominal primes increased the amount of
nominal completions and verbal primes increased the amount of verbal completions,

indicating priming effects. As the matrix verbs of the prime sentences and target
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fragments contained different lexical items as their verbal predicate, these priming
effects were independent of the lexical repetition of the matrix verb. These findings

were comparable to the previous structural priming study in production.

The second study, 4.3.6 tested lexical nouns derived from verbal stems, paired with
-DIK nominalizations, and revealed a similar priming effect reflected by the
statistically significant interaction between prime type and completion type. When
the two studies were compared, it was observed that the gap between nominal and
verbal completions was larger after deverbal nouns than after simple non-derived
nouns, as can be seen on Figure 4.11, which re-presents the ANOVA plots for all
four experiments (see specifically the two plots in the first row). This means that the
lexicalized deverbal nouns might be processed as regular nouns despite their verbal
stem, and furthermore the derivational suffix might even render the nominality of the
resulting lexical item stronger. Overall, this was an indication that it is not just the
grammatical category of the root which determines the noun-like or verb-like

behavior of morphologically complex forms with respect to structural priming.

The third experiment, 4.3.7, paired deverbal nouns with a different type of
nominalization, namely -(y)Is nominalizations, and revealed some different results.
Instead of a significant interaction, this time there was a significant main effect of
completion type: Regardless of the type of the prime, participants provided more
nominal completions than verbal completions. This indicated that despite their verbal
stems, both deverbal nouns and -(y)Is nominalizations demonstrated noun-like

behavior (c.f. Figure 4.11, bottom left-hand corner).

Finally, the results of the fourth experiment, 4.3.8, testing the two types of
nominalization, i.e. -DIK vs. -(y)Is nominalizations revealed priming effects, as well.
-DIK primes increased the number of verbal completions while the completions
following -(y)Is primes seemed to be hybrid as -(y)Is led to an almost equal number
of nominal and verbal completions, as can be seen on Figure 4.11 (bottom right-hand

corner).
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Figure 4.11 ANOVA Plots from All Four Comprehension-to-Production Priming
Studies Combined

When we compared the results of this experiment with the previous one, it seemed
that the behavior of -(y)Is was influenced by the general context in which it was
presented.-(y)Is nominalizations seemed to behave like nominals when presented
together with other nominal primes (4.3.7); however, when presented together with
strongly verbal -DIK nominalization primes, they primed equal amounts of nominal
and verbal answers (4.3.8). In other words, there was an influence of the “general
context” on priming despite the existence of several fillers and the distance between

prime-target pairs. Such a “context effect” had not been expected. It should be noted
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that although the presence of deverbal nouns shifted the behavior of -(y)Is
nominalizations to the nominal side, it did not have the same influence on the
strongly verbal -DIK nominalizations, as proven by study 4.3.6. Rather, -DIK
nominalizations consistently produced verbal priming, no matter with which other

prime type they were presented (4.3.5, 4.3.6, 4.3.8).

To sum up, structural priming seems to be sensitive to the phrasal vs. clausal
distinction. This finding is comparable to the results of a research project on
comprehension-to-production priming study on English “Concealed Questions”, in
which priming was also found to be sensitive to the distinction between noun phrases
and embedded questions and declaratives (Bahadir & Polinsky, 2010a; 2010b;
2011)%.

Furthermore, derivational suffixes make the verbal properties of verbal roots
inaccessible. Nominalization suffixes on the other hand, do not lock up the verbal
root properties as derivational suffixes do. Whereas a derivational suffix creates a
new word which will have a new entry in the mental lexicon, a non-derivational
subordinating suffix does not create a new lexical item, but rather a new morpho-
syntactic unit that remains “fluid” as opposed to becoming ‘“solid” or “frozen” as in
the case of derivation. Consequently, the nominalized verb is capable of acting as the
predicate of the noun clause. The extent to which the resulting nominalized verb
demonstrates nominal vs. verbal behavior seems to depend on the properties of the
subordination suffix: -DIK being strongly verbal and -(y)Is being relatively more

noun-like or hybrid.

In the following section, we discuss the implications of these findings in the light of

the research questions and hypotheses put forward in section 4.3.2.

33 Concealed Questions shift the meaning of a functional NP argument like “The committee
announced [the winner of the award.]” to a question-like meaning like “The committee announced
who had won the award.”, which could also be paraphrased with an embedded declarative like “The
committee announced that X had won the award.” (e.g. Heim, 1979; Nathan, 2006). Accordingly, in
the above mentioned priming studies, the alternations consisted of such NPs vs. embedded
interrogatives or declaratives.
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4.3.10 Discussion

Overall, the combined results of these four experiments indicate that there is
structural priming in Turkish GEN-POSS constructions from comprehension to
production with nominal primes increasing the tendency to produce nominal target
completions and verbal primes increasing the tendency to produce verbal target
completions (verifying H4.2.1). The finding that participants’ production is primed
by their previous comprehension provides support to the view that the level of
representation accessed by priming is shared by the comprehension and production

modalities.

The experiments also revealed some characteristic patterns of structural priming in

Turkish GEN-POSS constructions.

» Noun clauses with -DIK nominalizations most persistently prime verbal
completions and behave strongly clausal in consistence with their linguistic
properties. This could be related to several linguistic factors. The salience of -DIK
could be due to its presumable tense, aspect or modality component (e.g. the fact that
it can express present or past tense relative to the tense of the superordinate
predicate). Another possible influence could be the presence of some homophones of
-DIK that are also verbal®* in the language: the object relativizing participle (-DIK)
and the Ist person plural past tense marker (-DI-K). In addition, several adverbial
clauses are also formed by combining certain subordinating conjunctions like “igin”
with -DIK nominalizations (e.g. Goksel & Kerslake, 2005). The presence of verbal
homophones might have complex interrelations with the strongly sentential behavior
of noun clauses with -DIK nominalizations. The findings of the present set of studies
are consistent with the linguistic observations about -DIK, which is obviously a very

salient and special morpheme.

» In structural priming contexts, the behavior of nominalizations with the -(y)Is

suffix is clearly distinct from that of -DIK nominalizations, as expected (H4.2.3).

** We should note that there is also a derivational (non-verbal) -DIK suffix, which is attached to verbs
to make them nominals (nouns or adjectives).
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Noun clauses with -(y)Is nominalizations demonstrate both nominal and verbal
properties depending on the other type of prime they are presented with. The
comparison of Experiment 4.3.7 (deverbal nouns vs. -(y)Is nominalizations) and
Experiment 4.3.8 (-(y)Is nominalizations vs. -DIK nominalizations) suggests that
despite fillers and the distance between prime-target pairs, the general context in
which different prime types are presented also has an influence on the behavior of -
(y)Is: it acts like nouns when presented together with lexical nominal primes, and
more balanced with -DIK primes. The results are also compatible with the linguistic
behavior of -(y)Is as presented in Chapter 3. The fact that -(y)Is has a homophone
suffix that derives lexical nouns from verbal root might also be relevant to its noun-
like, hybrid/balanced behavior. Moreover, although -(y)Is tends to behave more
noun-like when presented in the same stimulus set as deverbal noun primes; this is
not the case with -DIK as can be seen in experiment 4.3.6 (deverbal nouns vs. -DIK
nominalizations). This could again be due to the strong verbal salience of -DIK. To
sum up, the identity of the nominalization suffix seems to be determinant in the

behavior of the noun clause: -DIK is more verbal/sentential than -(y)Is.

» Despite their verbal root, deverbal nouns behave like simple, non-derived nouns,
suggesting that the grammatical category of the root cannot be the sole source of
nominality. In fact, deverbal nouns seem to prime even more nominal completions
than simple nouns do when presented together with -DIK primes, as implied by the
comparison of Experiment 4.3.5 (regular nouns vs. -DIK nominalizations) and
Experiment 4.3.6 (deverbal nouns vs. -DIK nominalizations). This could be related to
the salience of the derivational suffixes on the deverbal nouns: with respect to lexical
representation, the presence of these category-changing morphemes might highlight

the new category status of the lexical item, which is unmarked for simple nouns.

Given that deverbal nouns and in part -(y)Is nominalizations prime nominal
completions, the grammatical category of the root cannot be the only source of the
observed effects. The suffixes seem to play an important role during priming: the

category-changing derivational morphemes enable deverbal nouns to behave strictly
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noun-like. In other words, such a derivation process makes the grammatically
functional features of verbal roots become inaccessible, as a result of which the
deverbal noun cannot be the predicate of a subordinate clauses by itself. The
subordinating nominalization suffixes, on the other hand, do not change the
grammatical category of the verbal roots to which they are attached in the same sense
as derivational suffixes do. As the noun clauses are still (verbal) “clauses”, the
grammatical features of the verbal root may still be accessible, although the
nominalizer obligatorily shifts the external morpho-syntactic template of the
resulting construction to the nominal paradigm. Different nominalizers seem to differ
with respect to the degree to which they cause the verbal root to act noun-like. The
two types of nominalizers turn out to be distinct as -DIK is persistently more verbal
than the hybrid -(y)Is. In consequence, with respect to Q4.2.2, it seems to be the
grammatical category of the whole lexical item (i.e. root/stem + suffix) that
determines what kind of structures the word primes. Structural priming seems
sensitive to both the phrasal vs. clausal distinction and to the degree that the latter
show nominal vs. verbal behavior. It accesses morpho-syntactic information (both
the type of the root/stem and the presence/absence of certain subordinating or

derivational suffixes) and the resulting grammatical category of the structures.

To sum up, the experimental findings of these four studies are in coherence with
linguistic analyses of the structures under scrutiny and provide theoretical and
methodological contributions to the structural priming literature. Despite their verbal
root, lexical deverbal nouns are almost indistinguishable from simple nouns. -(y)Is
nominalizations demonstrate both noun and verb-like behavior depending on the type
of prime the alternative prime type it is presented with; which suggests a general
context-persistence effect for structural priming. Finally, the strongly verbal -DIK
proves to be a special morpheme, showing a very stable priming pattern in all the

studies in which it was tested.

In conclusion, the results reveal structural priming from comprehension to

production, supporting the view that the representations manipulated during the two
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processes might be shared. The observed effects are present although the prime and
target matrix verbs are different lexical items. Overall, during such comprehension-
to-production priming in Turkish, participants seem to be sensitive to the morpho-
syntactic information and the grammatical category information of the resulting

complements, despite the identical overall GEN-POSS structure.

4.3.11 Control Experiment: Tense/Aspect Markers in Simple Nouns vs. -DIK

Nominalizations
Aim, Research Question and Hypothesis

In all the previous experiments, the matrix verbs of the sentences and fragments were
all inflected for 3rd person singular, simple past tense/perfective aspect with the
suffix: -DI. The reason for this particular choice was that the -DI tense/aspect marker
was considered to sound as natural as possible in a single sentence without further
context. However, given that -DIK has a tense component (past or present) and
phonologically overlaps with -DI, the persistence of -DIK in the priming studies
could be due to the repetition of this tense marker in the predicates of our stimulus
sentences”". This tense/aspect marker control experiment was conducted in order to
test whether the priming effects we found were independent of the tense and/or
aspect of the matrix verb and persisted when different tense/aspect markers were
attached to the matrix verbs. Thus, the specific research question was whether we
would get comprehension-to-production priming effects on simple nouns and -DIK
nominalizations, similar to those in Experiment 4.3.5, when the matrix verbs of the
stimulus sentences and fragments were not just inflected with -DI, but with a variety
of markers, instead. It was hypothesized that if the priming effects, in particular the
verbal priming effect of -DIK nominalizations, were independent of the phonological
overlap of the nominalizer with the matrix verb inflection -DI, then we would get

similar results when the matrix verbs carried other inflectional markers, as well.

** We would like to thank Ayse Betiil Toplu for bringing this issue to our attention in a personal
communication.
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Material and Methods
Participants

30 native speakers of Turkish volunteered to participate in this study. Of those
participants, 20 were female and 9 were male. All the participants were young adults

and their mean age was 24.17 years.

Stimuli and Procedure

Just like in Experiment 4.3.5, which tested structural priming from comprehension to
production on simple nouns vs. -DIK nominalizations, the stimuli of the present
control study also consisted of nominal and verbal prime sentences and empty target
fragments with “balanced” matrix verbs that allow both nominal and verbal
completions. Consequently, as in 4.3.5, the nominal primes in this specific study
consisted of simple nouns, whereas the verbal primes consisted of nominalized verbs
with the -DIK subordination suffix.
However, unlike any of the previous studies on comprehension-to-production
priming presented above, the present experiment contained stimulus sentences and
fragments whose matrix verbs were inflected with a variety of tense/aspect markers:
-(Dyor (imperfective), -mls (perfective/evidential), -(y)AcAK (future), -(A/Dr
(aorist) in addition to -DI (perfective). The distribution of these morphemes was as
follows:

- 50% -(I)yor

- 25% mixed: -mls, -(y)AcAK, -(A/Dr

- 25%-DI
We had -(I)yor as the most frequent marker since it does not have any homophones
that are nominalizing or derivational suffixes. We still kept -DI at 25% as we
assumed it to be highly natural sounding. The rest were a mixture of the remaining
three markers. In other words, the inflection of 75% of the matrix verbs was
modified. This distribution was followed for both Prime-Target pairs and the fillers.

The prime sentence and the target fragment always shared the same tense/aspect
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marker on their matrix verb and so did the complete-empty fragment filler pairs, yet
in each set the latter pair contained a different marker than the former. All the matrix
verbs in the overall stimulus set were inflected for 3rd person singular. Other than the
specified points, the preparation, number, randomization and presentation of the
stimuli were identical to those in the four previous experiments.

Finally, as before, the procedure was as explained in the “Material and Method”

section (4.3.3), above.

Data Analysis, Results and Discussion

As in the four previous studies, the data encoded according to the criteria presented
in the “Data Analysis” section (4.3.4), were subjected to a 2 x 2 within-subjects

Repeated Measures ANOVA with the following variables:

Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (the grammatical category of the prime sentence: nominal or
verbal as manipulated by the experimenter): Nominal primes consisted of

simple nouns, verbal primes consisted of -DIK nominalizations.

i1. “Target Type” (the grammatical category of the target completion: nominal
or verbal as provided by the participant): Nominal targets consisted of all

types of nouns and verbal targets consisted of all types of nominalized verbs.

Dependent Variable: Frequency of target completions (Raw scores of nominal and

verbal completions in the target fragments. The range was 0-7.)

The analysis revealed a significant main effect of “Target Type”: F(1,29) = 9.316,
p<.01, npz = .243, which suggests that unlike in Experiment 4.3.5, in this study the
participants provided more nominal target completions (M=3.9, SE=.26) than verbal
target completions overall (M=2.467, SE=.22). However, a significant interaction

between “Prime Type” and “Target Type” was also observed just like in Experiment
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4.3.5: F(, 29) = 8.956, p<.01, npz = .236. Figure 4.12, shows that participants
provided more nominal target completions after nominal primes (M=4.333,
SE=.293) than after verbal primes (M=3.467, SE=.317), and more verbal
completions after verbal primes (M=2.9, SE=.281) than after nominal primes
(M=2.033, SE=.242). Although the two lines in this plot do not cross as in Figure
4.7, the interaction is statistically significant, which indicates priming. It can also be
seen on Figure 4.12 that overall the amount of nominal target completions is higher

than that of verbal target completions.
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Therefore, when we varied the tense/aspect markers (i.e. reduced the percentage of
-DI’s and added new markers (mostly -(I)yor), the participants tended to provide
more nominal completions than verbal completions. More crucially however, when a
variety of different tense markers was used on the matrix verbs of the sentences, the
priming effect still persisted. In addition, it should also be noted that whereas -DIK
nominalizations were always coded as verbal target completions and were abundant
in number, they were not the only type of verbal completions. There were also some

nominalizations with different subordinators, as well.

In consequence, the priming effect observed in the previous studies cannot be solely
due to the repetition of the sentence-final tense/aspect marker -DI and its

phonological resemblance to the nominalizer -DIK.

To conclude, although the use of the alternative matrix verb inflection suffixes and
the concurrent decrease in the proportion of the -DI marker led to an overall increase
in the number of nominal target completions, this manipulation of the tense/aspect

markers on the matrix verb in this study did not inhibit the priming effect.

4.3.12 Comparative Results and Discussion

In order to get a general picture of the combined results, we merged the data from the
original experiment (4.3.5) and the control experiment (4.3.11). Then the data from
all 59 participants (29 participants of 4.3.5 and 30 participants of 4.3.11) were
analyzed in a Mixed ANOVA. As usual, in this design, “Prime Type” and “Target
Type” were the two within-subjects independent variables and the frequency of
completions was the dependent variable. Additionally, there was also a between-
subject independent variable in this new “mixed” design. We called this variable
“SET”. We had 2 sets: Set 1 was the original stimulus set with all -DI markers in the
matrix verbs, whereas Set 2 was the control stimulus set with a variety of

tense/aspect markers.
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The Mixed ANOVA on the combined data from both studies revealed a significant
two-way interaction between “Target Type” and “SET”: F(1, 57) = 5.703, p<.05, 1],,2
=.091. As Figure 4.12 illustrates, overall in SET 1 (Experiment 4.3.5) there were
more verbal target completions (M=3.517, SE=.258) than nominal target
completions (M=3.207, SE=.271); while in SET 2 (Experiment 4.3.11), there were
more nominal target completions (M=3.9, SE=.266) than verbal target completions
(M=2.4677, SE=.254). The difference between the frequencies of target completion
types was greater for SET 2 than for SET 1. This is compatible with the results of the
individual repeated-measures ANOVAs of Experiments 4.3.5 and 4.3.11 which had
revealed a significant main effect of “Target Type” for only SET 2 (4.3.11) and not
for SET 1 (4.3.5). This is why the gap between nominal and verbal target
completions is larger for SET 2 than for SET 1 in Figure 4.13.
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The Mixed ANOVA on the combined data also revealed another significant two-way
interaction between “Prime Type” and “Target Type”: F(1, 57) = 13.316, p<.01, 1],,2
=.189. As Figure 4.14 illustrates, similar structural priming effects were observed:
participants provided more nominal (M=3.891, SE=.201) than verbal target
completions (M=2.672, SE=.193) after nominal primes and more verbal (M=3.312,
SE=.213) than nominal target completions (M=3.216, SE=.225) after verbal primes.
We had found significant two-way interactions for both SETs in the relevant
individual Repeated Measures ANOV As. The present interaction, which pointed to

the priming effect, was also naturally present when the two sets were combined.
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Apart from these two interactions, there were no other significant two-way
interactions, main effects or a three-way interaction. The fact that we did not get a
significant three-way interaction “Prime Type” x “Target Type” x “SET” suggests
that the two SETs did not differ significantly from each other with respect to
priming, although there was a significant main effect of “Target Type” in SET 2
only. The two sets differed in the amount of nominal target completions but not in

terms of priming.

Consequently, it is safe to conclude that there is priming irrespective of the type of
the matrix verb inflection. However, the proportion of nominal and verbal
completions still varies with respect to the tense/aspect markers. This might point to
a possible morpho-phonological effect of -DI on -DIK (though not to the extent of
being the sole responsible of the priming effects, and only shifting it to the verbal
end36). Since both are verbal markers, when -DI was reduced in the stimulus set, we
got fewer verbal completions (we again note that not all verbal completions were -
DIK nominalizations). There seems to be a “conspiracy” between -DI and -DIK such
that -DIK tends to go along more often with past-marked matrix verbs rather than
with for instance: -(A)cAK or -(I)yor, due to coherence reasons at many linguistic
levels. Our interpretation of this finding is that there might be an effect of morpho-
phonology (on top of the priming effect of -DIK), which is a context effect of the
whole clause (we had found context effects in our other data sets as well, see e.g.
section 4.3.10). As long as it can be proven that the specific interaction between
“Prime Type” and “Target Type” results exclusively from the use of -DIK, it is

possible to argue for morpho-syntactic priming effects.

To sum up, the analysis of the combined data revealed that there was a structural
priming effect of morpho-syntactic nature on simple nouns vs. -DIK nominalizations.

There was also an additional morpho-phonological effect of the context (-DI vs. other

36 This result is compatible with the general finding that phonological priming persists over long
distances (and temporal delays) as opposed to phonological priming (Zwitserlood, Bolte, & Dohmes
(2000, 2002).
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tense/aspect markers on the predicate of the matrix clause). When the results of the
previous comprehension-to-production experiment set are also taken into
consideration, two different kinds of context effects emerge: The first is a general
context effect which appeared when-(y)Is nominalizations were influenced by the
type of alternative form: if they were presented with deverbal nouns (Experiment
4.3.7), they behaved noun-like, when they were contrasted with -DIK nominalization
(Experiment 4.3.8), they demonstrated hybrid behavior. A second kind of context
effect is also observed here as -DIK seems to be partially influenced by the inflection
of the matrix verb, i.e. whether the tense marker was -DI, -(I)yor, -(A/Dr, -(y)AcAK
or -mIS. This effect can be related to phonological similarity, tense or aspect (as both
the -DIK suffix and all these markers have some tense/aspect component). It should
be noted that both of these context effects are on top of the primary priming effect
that is quite resilient. An open question with respect to the latter type of context
effect is: “what relation there is between -DI and -DIK”. It could be related to tense,
aspect, phonological overlap, historical affinity or a combination of all these factors.

This question merits further investigation.

This control experiment was the last one in the comprehension-to-production
priming set. The next section will present another control study with a rather

different nature which also employs the written sentence completion method.

4.4 Control Study: Natural Tense/Aspect Marker Frequencies of
Matrix Verbs

4.4.1 Aim

The tense/aspect marker control experiment presented in the previous section
indicated that priming effects persisted whether the -DI suffix was repeated on the
matrix verbs of all the items or whether a variety of tense/aspect markers were
distributed across the items. It also indicated that when the new markers were

introduced, the amount of nominal target completions increased. Before starting the
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experiments on structural priming in language comprehension (the self-paced reading
study and the eye-tracking study), we needed to decide on which matrix verb schema
to use in the stimulus sets of the new experiments. Therefore, an additional control
experiment was run in order to test which tense/aspect markers participants would

find the most natural.

A second and more specific objective of this experiment was to investigate the
relation between the inflection marker -DI and the subordinating -DIK nominalizer
more closely. Experiment 4.3.11 had indicated that when the majority of the -DI
markers were replaced with other suffixes, the priming effect was not lost; however
an additional main effect had emerged as an overall decrease of the verbal -DIK
nominalizations. Here, we investigated this relation by leaving the tense/aspect slot

of the matrix verbs empty for the participants to complete.

The final aim of the present study was to find out whether having the same or
different types of critical words (i.e. nouns with POSS agreement or nominalized
verbs) in the prime and the target was also related to the choice and repetition of the
inflection suffixes on the matrix verbs of the prime-target pair. In a way, this control
experiment would also function as a kind of second-order priming study
investigating the possibility that priming at one level might promote priming at a
different level®’ within the same sentence pair. Such a finding would also support the
idea that not only the immediate morpho-syntactic structure but also larger contexts

could influence priming effects to different extents.

4.4.2 Research Questions and Hypotheses

Research Question 1

04.3.1: In accordance with the main objective of this control study, the first question

was: “Which tense/aspect markers would the participants naturally produce for

*7 According to a mechanistic account of language processing in dialogue, called the “Interactive
Alignment Account”, alignment at one level leads to alignment at another level (Pickering & Garrod,
2004). We adopt this idea and test it with a different experimental design for the present purposes.
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individual sentences?” More specifically, we were interested in understanding how
the distribution of the five main markers: -(I)yor, -mls, -DI, -(y)AcAK, -(I/A)r would

turn out.

Hypothesis 1

H4.3.1: The hypothesis was that in the absence of a general context, -DI would be
the most natural and appropriate tense marker. Since items with only this particular
inflection were tested in the previous experiments and the participants did not report
any negative feedback about the naturalness of the items, it was expected that the -DI
suffix was considered natural and relatively unmarked. We did not have a directed

hypothesis with respect to the distribution of the other four suffixes.

Research Question 2

0Q4.2.1: Is there an interaction between the presence of the verb nominalization suffix
-DIK and the inflection of the matrix verbs with the phonologically similar -DI past
tense/perfective aspect marker, when the participants provide the matrix inflection

rather than the nominalization?

Hypothesis 2
H4.2.1: In the light of the findings of experiment 4.3.11, we hypothesize that there

would be a relation between -DI and -DIK in the context of the present study, as
well. Although such a relation did not affect priming as the previous study (4.3.11)
proved, the reduction of -DI’s from the matrix verbs had nevertheless decreased the
amount of -DIK nominalizations in target completions. Therefore, we expected a
similar interaction in this study, in which the prime and target critical words were

given and the participants provided the matrix verbs inflection.
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Research Question 3

Q4.3.3: The last question was whether the repetition of the same tense/aspect marker
(specifically -DI) on the matrix verbs of sentence pairs would tend to co-occur with
priming-favoring contexts with the same types of critical words in the prime and

target.

Hypothesis 3

H4.3.3: The hypothesis was that if the tendency to repeat the tense/aspect marker of
the matrix verb was related to the presence of morpho-syntactic priming within the
pair, then the participants would prefer to use the same marking on the matrix verbs
of both sentences of the pair more often for those prime-target pairs with the same
types of critical words. This would be considered as an indirect support to the

possibility that priming at one level might enhance priming at another level.

4.4.3 Material and Method

The method used in this control study was also a written sentence completion task in
which the sentences were presented to participants in full only without the suffixes of
the matrix verbs, with the aim of determining which tense/aspect marker they would
tend to produce for that slot naturally. To investigate secondary priming with respect
to this choice, one group of participants always saw the same type of critical words
in the prime and the target sentences and a second group always saw the opposite

type of critical word of the prime in the target sentences.

Participants

17 native speakers of Turkish participated in this study. As before, participation was
on a voluntary basis. Of those 17 participants, 12 were male and 5 were female.

Their mean age was 27.06 years.

133



Stimuli

In this control study, the preferred method was again the written sentence completion
task, as in the previous studies. However, in this new experimental design,
participants were presented with sentences in which the matrix verbs were
intentionally left uninflected. The matrix verbs were given in the infinitive form in
parentheses and the participants were asked to inflect these verbs. The reason for
presenting the verbs in infinitival citation form was to ensure that the participants
would not get biased towards the tense that does not require changes in the vowel
and that they would easily recognize the lexical item. For instance we gave the full
citation form “hatirlamak” (fo remember) instead of hatirla__ or hatirli__, which
would favor particular completions, and the form “esnemek” (fo yawn) instead of
esn__, which could be difficult to identify, despite being minimal enough to ensure
impartiality to alternative completions with or without vowel changes. Consequently

experimental items looked like the example in (7).

(7) Muhasebeci, avukat-in belge -sin -1 (unut -mak)....... .
accountant lawyer-GEN document-POSS.3SG -ACC forget-INF

“The accountant (to forget) the lawyer’s document.”

As explained above, this study also functioned as a “second-order” priming study:
One group of participants always read the same type of critical words in prime and
target sentences (as in (8a) after a nominal prime like (7)) and a second group always
read the opposite type of critical word of the prime in the target sentences (as in (8b)
after a nominal prime like (7)). Participants were randomly assigned to one of these

two groups.
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(8) a. Nominal Target:

Fotograf¢i, oyuncu-nun hile -sin -1 (anla -mak) .... .
photographer actor -GEN trick-POSS.3G-ACC understand -INF

“The photographer (to understand) the actor’s trick”

b. Verbal Target:
Fotograf¢i, oyuncu-nun saklan-dig-in -1 (anla -mak) .... .
photographer actor -GEN hide -VN-POSS.3G-ACC understand-INF

“The photographer (to understand) that the actor (had) hidden/was hiding.”

Therefore, in Group 1, which was the “priming” group, the participants always saw
the same type of critical words (nominal-nominal or verbal-verbal) in prime and
target sentences. On the other hand, in Group 2, i.e. the “non-priming” group, the
critical word of the target was always of the different type than that of the prime

(nominal-verbal or verbal-nominal).

As such, Group 1 enabled us to test whether the participants tended to repeat the
same tense suffix on the matrix verbs, when the type of the critical word was
repeated. Group 2, on the other hand, would reveal the actual natural tendencies in
the completion of the omitted tense suffixes, without any possible interference of

priming.

During the preparation of the stimuli, we referred to the same set of sentences and
fragments used in our previous studies. We completed the fragments that were
previously left empty for the participant to fill in. While doing so, we took the single-
word nominalized verb and noun completions of the target sentences from the actual
responses of our previous participants, whenever possible. As for the empty fillers,
we came up with simple single words or two-word combinations that were

appropriate.
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The sentences were randomized in the same fashion as in the previous control
experiment (4.3.11). The number of stimuli and the overall experimental setup was

also the same as before.

Procedure

The participants were handed out 19-page A5 size booklets and the informed consent
form. On the first four pages of the booklets were the instructions and on the last
page there was a mini-questionnaire asking for basic demographic information, the

remaining 14 pages contained the stimulus items (5 items per page) (APPENDIX L).

In order to ensure that the participants did not use more complex tenses and
aspects such  as “gozlemle-yebil-ecek-mis” (observe-ability-future-hearsay,
meaning: s/he might be able to observe), which were grammatically plausible, but
beyond the scope of the present purposes, the participants were asked to choose
among the 5 suffixes of interest(-(I)yor, -mls, -DI, -(y)AcAK, -(I/A)r), presented as
options. The instructions explained this clearly with a table and with two sentences as
example. The two sample sentences were identical except the tense suffix of the
matrix verb (we contrasted -DI with -(I)yor). The participants’ task was to inflect the
verbs given in parentheses with one of the five suffixes without thinking too much, in
any way they liked, as long as the resulting sentence sounded natural and was one
that could be used in everyday language. The instructions also emphasized that the
participant should write only one word in the blanks: the inflected matrix verb (not
adding any other words like adverbials) and follow the exact order of the items

without skipping any.

The aim of the study and the instructions were also presented orally by the
experimenter. The participants were asked to read the instructions and informed
consent form (APPENDIX M), sign the latter, inflect the verbs of the sentences on
the booklet and respond to the questions at the end. When the participants finished
the task, they submitted the completed booklets and the signed informed consent
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form to the experimenter. Any questions they had at any point were answered by the

experimenter. The whole process took approximately 15-20 minutes.

4.4.4 Data Analysis

The data obtained from the present control were subjected to three different analyses.
Data encoding was straightforward, it consisted of the classification of the
completions into the 5 suffix types and the grouping of them with respect to the
status of the items containing them (e.g. nominal prime, verbal target, filler). If the
participants used a different marker despite the instructions, or if there were technical

problems like illegible responses, such completions were coded as “other” markers.

The first analysis was descriptive and provided the rankings of percentages of the use
of the various tense markers in prime-target pairs and fillers. This analysis

specifically addressed the first research question (Q4.3.1).

With respect to the second research question (Q4.3.2), a 2 x 2 x 2 within-subjects
ANOVA was run on the frequency of inflectional markers, mainly -DI. This
ANOVA enabled the examination of the relation between verbal -DIK

nominalizations and -DI inflection on the matrix verb.

Independent Variables:

Within-Subjects Independent Variables:

1. “Position in Pair” (whether the item was in the prime or the target position

of the experimental pair)

. “Grammatical Category” (whether the item was nominal, i.e. a noun (N);

or verbal, i.e. a nominalized verb (NV))

iii. “Priming” (whether the grammatical category of the critical word of the
prime sentence was the same as the one in the target sentence, which would

favor priming effects (the “priming” condition: N-N; NV-NV) or whether the
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critical word in the prime and target sentences contained different types of
critical words, which would disfavoring priming effects (the “non-priming

condition”: N-NV; NV-N))

Dependent Variable: Frequency of tense/aspect marker completions (of -DI in

particular)

Finally, the following chi-square test focused specifically on the prime and target
pairs that were completed with the same tense/aspect marker by the participants. As
such, it directly addresses the last research question (Q4.3.3) on the possibility of

second-order priming.

4.4.5 Results

Descriptive Results: Rankings

As explained in the preceding section, we first analyzed the data descriptively and
looked at the rankings of percentages of the use of the five tense/aspect markers first
in prime-target (PT) pairs only, then in the PT pairs of the priming and non-priming
groups separately, and then in the targets (both nominal and verbal) of the priming
and non-priming group separately; next in fillers only, and finally in all the stimulus

set. Table 4.3 below shows the percentages of the completions with the five markers.

Table 4.3: Distribution of Tense/Aspect Markers Across Stimulus Statuses

DI% | mIS% | -()yor%s | (I/A)r% | -(y)AcAK% | Others %
PT 56.35 18.65 11.90 5.56 1.59 5.95
PT (PRIMING) 48.02 20.63 13.10 9.92 2.38 5.95
PT (NON-PRIMING) 64.68 16.67 10.71 1.19 0.79 5.95
PRIMING TARGETS (N&V) 53.17 19.84 11.11 6.35 3.17 6.35
NON-PRIMING TARGETS (N&V) 65.87 15.08 10.32 0.00 0.79 7.94
FILLERS 63.36 17.99 10.05 4.37 3.57 0.66
ALL 60.56 18.25 10.79 4.84 2.78 2.78
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As can be seen on this table (4.3), in all the conditions, -DI was the most frequent
tense/aspect marker preferred by the participants. After -DI, came -mls and then
-(I)yor. In all the analysis groups, the ranking continued with (I/A)r and the least
frequent tense marker that the participants produced was (y)AcAK, except the non-
priming nominal and verbal targets in which we observed the reversed pattern: no
(I/A)r’s and 0,79% (y)AcAK’s. However, it should be noted that in that group the

percentage of those completions coded as “others” was quite high (7,97%)).

To conclude, the proportions of the tense/aspect marker completions mostly follow
this ranking: -DI > -mIS > -(I)yor > -(I/A)r > -(y)AcAK. This finding confirms the
hypothesis that -DI would be the preferred inflection for such individual sentences in

neutral contexts (H4.3.1).

ANOVA

Following the descriptive analysis, a within-subjects ANOVA on the 7 matrix verbs
was run. As stated in the preceding section, the independent within-subjects variables
were “Position in Pair”, “Grammatical Category”, and “Priming”; whereas the
dependent variable was the frequency of -DI completions38. The results indicated that
there was a statistically significant main effect of “Priming”: F(1, 6) = 68.484,
p<.001, 1],,2 =.919. Overall, the priming condition led to fewer -DI completions
(M=50.893, SE=5.893) than the non-priming condition (M=68.765, SE=7.612). In
other words, for Group 1, in which the prime and the target sentences always
contained the same type of critical word, participants were less likely to inflect the
matrix verb of the sentences with -DI, than for Group 2, which included primes and

targets with different types of critical word.

** The results reported here were based on the percentages of the relevant type of tense marker
excluding the completions encoded as “others”. When the “others” category was excluded, then
the percentages and the counts represented the same frequency. The analyses based on the counts
including the “others” category (which necessarily has to be reported as percentages) yielded the same
significant results and therefore are not reported here.
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We also ran two comparable within-subjects Repeated Measures ANOVA for the
other two markers that were also frequent: -mls and -(I)yor. Neither of these resulted
in any significant main effects or interactions. For both -mls and -(I)yor the
frequency of completions was almost the same irrespective of whether we were
looking at the prime or the target; whether the completion was nominal or verbal and
whether the grammatical category of the critical words switched between the prime
and the target or not. -DI completions, on the other hand, were higher in number

when the category of the critical word switched between the prime and the target.

Chi-Square Test

To examine the data even more closely, we specifically investigated the prime-target
pairs that were completed with the same tense marker. We ran separate X° analyses
for the -mls/-mls; -(I)yor/-(I)yor and -DI/-DI pairs. The X tests for both the -mls/-
mls; and -(I)yor/-(I)yor prime-target pairs turned out non-significant. In fact, the
frequencies of such pairs are very low. However, the X results for the -DI/-DI pairs
pair revealed a significant difference in the distribution of completions: Xz(l) =
8.744, p < .01. As illustrated in Table 4.4, this result seems to originate from the
distinct behavior or the nominal prime-nominal target (N-N) pair (in which both
prime and target sentences have nouns as the critical word) from the other three

pairings.

Table 4.4: Completion Counts Across Conditions in the -DIK/-DIK Pairs

Prime

Target ' | Nominal | Verbal
Nominal | 10 27
Verbal 30 21
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Based on the odds ratio it is 0.26 times less likely that a pair consisting of a prime
and a target, both completed with -DI’s be provided in a N-N context than in any
other context. The number “10” in Table 4.4 thus represents the baseline probability
of -DI completions in the absence of any -DIK’s. The fact that there were so few -
DI/-DI completions in the N-N pairs could also partially explain the main effect of
“Priming” in the ANOVA above (10+21=31 vs. 30+27=57). Of course, unlike in the
ANOVA, here only the cases where -DI is both in the prime and in the target were

under scrutiny.

4.4.6 Discussion

The descriptive results suggest that -DI was the most frequent tense/aspect marker in
such individual sentences, as expected (H4.3.1). This tendency was evident in all
conditions. It could be that in the absence of any temporal or aspectual clues and a
coherent discursive context, -DI might be the unmarked default. It is also possible
that emerging semantic properties of the sentences created ad hoc for the purpose of
examining the two GEN-POSS constructions, might require this particular inflection.
While the complex underlying interactions are beyond our scope, this finding points
to the conclusion that the stimuli in the written-sentence completion tasks were in

conformity with the inflection preferences of the participants.

In addition, the ANOVA yielded some intriguing findings regarding the interaction
between the inflectional -DI and the nominalizer -DIK. It demonstrated that in the
non-priming group, participants inflected the matrix verbs with more -DI’s than in
the priming group. Although there were the same number of -DIK nominalizations in
both groups, for the non-priming group, in each pair, there was always one -DIK
nominalization and no pair lacked such nominalizations; however, for the priming
group -DIK was only present in the verbal pairs (with verbal primes and verbal
targets) and not in the nominal pairs (with nominal primes and nominal targets). The
total absence of the -DIK suffix in half of the pairs seems to have resulted in the

smaller percentage of -DI completions in the priming condition. Overall, the results
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point to an interaction between the two morphemes, as expected (H4.3.3). This
possibly morpho-phonological interaction between the two suffixes seems to depend
on the distribution pattern of -DIK in the stimulus list. In the non-priming group,
whenever a prime-target pair was encountered, there was one -DIK nominalization.
When -DIK is more loosely distributed like this, each instance of it seems to be

activated frequently, promoting -DI.

When it is tightly distributed and locally repeated (as in the matching condition
where -DIK does not appear in all the pairs, but when it does, it is doubled), its
activation might be stronger, but rather infrequent, which could imply that its relation
with -DI should be indeed phonological and rather short lasting. This finding also

supports the conclusion of the bi-modal priming control experiment (4.3.11).

With respect to the cases of the repetition of the identical tense/aspect marker in the
prime and target matrix verbs, the chi-square analysis revealed a significant result
only for the pairs in which both matrix verbs were inflected with -DI. However, a
closer look at the distribution of the data indicated that most of such pairs were not in
the priming-favoring contexts as expected in H4.3.3. Consequently, rather than
supporting a relation between two levels of priming the results strengthen our general
conclusions about the relation between -DI and -DIK. The findings of the chi-square
test indicated that the total absence of the -DIK nominalizer in the N-N context led to
the fewest number of -DI/-DI completions. It could be argued that -DIK does not
have a priming-related effect on the matrix verb tense marker per se; but rather an
across the board, probably morpho-phonological effect. Noun phrases with simple
nouns are too weak to cancel out this general effect of -DIK wherever it occurs, even
once. To sum up, the findings of the chi-square test are compatible with the results of

both the ANOVA presented above and the experiment 4.3.11.

In conclusion, this control experiment demonstrated that -DI was the participants’
favorite tense/aspect marker for the sentences tested in the experiments within the
framework of the present thesis. The findings of the present control study and the

previous comprehension-to-production control experiment (4.3.11) indicate that
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although the priming effects observed in the previous priming studies were proven to
persist independently of the affinity between the -DIK nominalizer and the -DI
marker, the two morphemes are interrelated. This relation could be related to several
phonological, semantic, historical or other types of factors; what our findings
currently indicate is only that it exists. Therefore, despite its advantage of being
“natural”, we decided to replace past/perfective -DI with the three less frequent
markers: aorist -(I/A)r, evidential past -mIS or present progressive -(I)yor for the two

following structural priming experiments™.

** The least frequent future tense marker inflectional -(y)AcAK was not included in the stimulus sets
of the comprehension priming studies either, as it is also homophonous with the the future alternate of
the -DIK nominalizer: the subordinating -(y)AcAK.
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CHAPTERS

SELF-PACED READING STUDY™

5.1 Aim

This self-paced reading study and the subsequent eye-tracking study investigated
structural priming in the comprehension of Turkish GEN-POSS constructions.
Through the use of different methodologies of presentation they complement each

other and provide a complete picture of the topic under scrutiny.

The the main purpose of the present self-paced reading®' study was to investigate
structural priming of possessive NPs with simple nouns and noun clauses with verbs
nominalized by the -DIK suffx in online language comprehension. In other words, it
tested whether reading the same kind of structure consecutively makes processing

easier than reading different types of structure.

More specifically, this online comprehension task, which presented written sentences
word by word (in a way similar to the unfolding of speech utterances during

listening), aimed to investigate whether structural priming in the comprehension of a

%% This study and the following eye-tracking study were supported by TUBITAK 1002 Research Grant
awarded to the project no. 110K381. We acknowledge TUBITAK for this support.

I Self-paced reading is a method that has successfully been used in structural priming experiments
(e.g. Weber & Indefrey, 2009).
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head-final language like Turkish is independent of the processing of the matrix

predicate of the target sentence, which can come at the very end.

A secondary aim of the present study was to compare the relative processing loads of
nouns and nominalized verbs of equal length in terms of syllable number,

independently of any priming context, in order to obtain a baseline measure.

5.2 Research Questions and Hypotheses

5.2.1 Baseline Processing Loads of Nouns and Nominalized Verbs: (Reading

Times) RTs of Critical Words in Prime Sentences
Research Question 1

Q5.1: Is there a difference in the RTs and thus presumably in the relative processing
loads of simple nouns and verbs that are nominalized through the -DIK suffix that

are of equal length in terms of the number of syllables, in a neutral context?

Hypothesis 1

HS5.1: We hypothesize that simple nouns will be read faster than nominalized verbs
of equal length due to several possible reasons like the morpho-structural complexity
or higher semantic density of the latter. To put it differently, verbs nominalized with
the -DIK suffix are expected to be more difficult to process (and would thus take a

longer time to read) than simple nouns.

5.2.2 Structural Priming Effects: RTs of Critical Words in Target Sentences
Research Question 2

Q5.2: Is there structural priming in the comprehension of Turkish GEN-POSS
constructions in an online reading task? In other words, given the SOV word-order

used in the stimulus sentences, do any structural priming effects emerge, before the
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matrix verb of the target sentence is encountered? Although the matrix verb of the
sentence containing the Turkish GEN-POSS construction is not itself directly
involved in the prime-target construction as in other alternations in other languages
(e.g. in the English PO/DO alternation, where the ditransitive verb is part of the
crucial structure, and can different or the same), it could still be relevant for priming,

as it is this matrix verb that embeds the critical construction.

Hypothesis 2

HS5.2: The hypothesis is that if there is priming, then nouns in the target sentences
should be read faster after a prime sentence with a noun rather than one with a
nominalized verb and similarly, the nominalized verbs in targets should be read
faster following a prime sentence with a nominalized verb rather than one with a
noun. Therefore, we expect the priming effects to appear before the matrix verb of
the target sentence has been read and processed. This could imply either that priming
of NP vs. noun clause structures in a language like Turkish is independent of the
processing of the matrix verb of the sentence or that there might be some kind of

anticipation regarding the upcoming matrix verb.

5.3 Material and Method

5.3.1 Participants

33 people participated in this study. The data from two participants were excluded
from the analysis as one was a native-bilingual and the other was way out of the
general age range. Of those 31 participants whose data were analyzed, 20 were
female and 11 were male. The participants were mostly university students from
various departments of the Middle East Technical University. Their mean age was

22.35 years.
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5.3.2 Stimuli

Sentences with Possessive NPs and noun clauses were presented to participants as
prime and target sentences. The prime-target sentence pairs included both the same
(noun-noun and nominalized verb-nominalized verb) and different (noun-
nominalized verb and nominalized verb-noun) types of critical words. The possessive
NP or the noun clause containing the critical word always played the function of
direct object in both prime and target sentences; therefore, the critical words were
consistently in the ACC case. The prime and target sentences that constituted a pair
always contained the same matrix verb, inflected for 3rd person singular in the same
tense and aspect. 7 different “balanced” verbs which are known to allow both types
of critical words as argument equally frequently, were used as the superordinate
predicate of the experimental sentences. These verbs are duy- (“hear”), d6gren-
(“learn”), wunut- (“forget”), hatirla- (“remember”), anla- (“‘understand”), anlat-
(“tell”) and gozlemle- (“observe”). As a result, each of these matrix verb appeared
with 8 times overall: four times in prime position, twice with a noun, twice with a
nominalized verb; and four times in target position, again twice with a noun and
twice with a nominalized verb, in all possible combinations. The matrix verb of each
sentence was inflected with either one of the three markers: aorist [-(I/A)r],
evidential past (-mIS) or present progressive [-(I)yor].

In addition to these experimental sentences, there were three filler sentences between
each prime-target sentence pair. The fillers were all structurally different from the
experimental sentences.

As a result, participants read a total of 140 sentences word by word. Of those 140
sentences, 56 were experimental sentences (28 prime and target sentence pairs) and
84 were fillers (3 fillers per prime-target pair). In addition, after 1/3 of the fillers,
there was a “Yes/No” question about the immediately preceeding sentence to ensure
that the participants kept reading the stimuli for meaning. Therefore, there were 28
comprehension questions. The correct answer for half of these questions was “yes”
and that for the other half was “no”. The items were distributed into subsets

consisting of 6 sentences: 1 prime sentence, 1 target sentence, 3 fillers and 1
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comprehension question. The stimulus list included 7 sets, each of which consisted
of 4 such subsets of 6 sentences randomized for each participant. In total, all the
participants read the same 168 (140 sentences and 28 questions) items in different

orders.

A pilot study with two participants (other than those whose data were analyzed)

enabled us to revise the stimuli, make minor changes and finalize the design.

The sample stimulus subset in Table 5.1 illustrates what the subsets looked like (see
APPENDIX N for the full stimulus sets). Each subset contained a prime-target pair
with either identical types of critical words (as in Table 5.1) or with different types of
critical words (as in Table 5.2). The comprehension question could come after any
one of the three fillers and inquired about one of the various components of the

related filler sentence.

In these sample subsets, the first prime-target sentence pair contains the same types
of critical words, namely the nouns rica (“request”) and ima (“hint”). The prime and
target sentences in the second pair on the other hand contain different type of critical
words: whereas the prime sentence contains a nominalized verb git-tig(-i) (“that he
was gone”), the target sentence contains a noun kayg: (“concern’). All the critical
words in both primes and the targets consist of a total of four syllables including the
3rd person singular POSS agreement marker -(s)I and the ACC case marker -(y)I, so
that their length is equalized. The GEN suffix on the noun that precedes the critical
word and the 3rd person singular POSS agreement marker on the critical word are
indicated in bold in the sample sentences. The same matrix verb ‘“hatirla-” (fo

remember) is also repeated in the prime-target pairs.
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Table 5.1 Sample Stimulus Subset 1

Primel Sofor, [yolcu-nun rica-sin]-1 hatirliyor.
(Nominal) “The driver remembers the passenger’s request.”
Targetl Kovboy, [serif-in ima-sin]-1 hatirlyyor.
(Nominal) “The cowboy remembers the sheriff’s hint.”
Fillerl Asker, ailesiyle son kez helallesir.

“The soldier exhanges his last goodbyes with his family”
Filler2 Baba, ogluna ¢ok gilicenmis.

“The father was very upset with his son.”
Questionl Baba, ogluna m1 ¢ok giicenmis?

“Was the father very upset with his son?”

(Correct answer: “Yes”)
Filler3 Gezgin, handa {i¢ gece konakliyor.

“The traveler lodges at the inn for three nights.”

Table 5.2 Sample Stimulus Subset 2

Primel Tegmen, [komutan-in git-tig-i]-ni hatirliyor.
(Verbal) “The lieutenant remembers that the commander was gone.”
Targetl Kaymakam, [miiteahhid-in kaygi-sin]-1 hatirlryor.
(Nominal) “The governor remembers the contractor’s concern.”

Fillers + Question]...]
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5.3.3 Procedure

The study was conducted at a meeting room in the Social Sciences Building of
Middle East Technical University. The participants were welcomed in this room one
by one by the experimenter. They were first asked to fill in a small survey containing
a few demographic questions and to read and sign the informed consent form
(APPENDIX O). The participants sat in front of the computer screen and the
experimenter sat next to them, not having a direct view of the screen. Experimental
instructions were presented both in writing on the computer screen and orally by the
experimenter. If the participants had any questions about the procedure, the

experimenter replied.

At the beginning of the experiment, the experimenter started a short trial round.
Then, the experimental sets were presented in 4 sub-sessions. Between these sub-
sessions, a short break was taken and during these breaks, the experimenter opened
the following sub-session on the computer for the participant to read. The items in

sub-groups of stimuli within each sub-session were presented in random order.

In this self-paced reading design, the stimulus sentences were presented word by
word on a 15.6" notebook screen through the software E-Prime 2.0. The words
appeared in the middle of the screen, on a black background with white bold letters
(font Arial, size 22). Before each sentence started a “+” appeared in the center as a
fixation mark. As soon as the participant pressed the space bar, the fixation cross
disappeared, and the first word of the sentence appeared instead. When the
participant read this word, s/he pressed the space bar again to replace it with the
following word as in the example in Figure 5.1. The presentation of words was
therefore non-cumulative, mimicking the actual online language processing during

listening, but in written modality.
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Figure 5.1: Flowchart Illustrating the “Self-Paced Reading Task”

For each word, the system automatically recorded the time that the participants took
to press the key to call for the next word. This duration is considered as the reading

time in our analysis.

In addition to the experimental prime and target sentences, there were also filler
sentences dispersed between these experimental pairs. After some of the fillers, there
was a comprehension question that immediately appeared after that sentence in order
to ensure that the participants keep concentrating. These Yes/No questions were not
presented word-by-word, but appeared on the screen as a whole sentence. In order to
answer these questions, the participant was required to press one of the “N” and “V”
keys just above the space bar. The “N” key which is on the right was marked with a
little yellow piece of paper that had the letter “E” on it, which is the initial letter of
the Turkish word “Evet” meaning “Yes”; and the “V” key on the left was marked
with a dark pink paper with the letter “H”, representing “Hayir”, the Turkish word
for “No”. The correct answer for each question was previously specified to the

software, which enabled the system to provide a feedback display after the

151



participant answers the question. This feedback displayed specified whether the
given answer was correct or incorrect and stayed on the screen for 1500

milliseconds. Then it was replaced with the following fixation cross.

To sum up, the participants were asked to read each sentence word by word, silently
with their natural reading speed, by pressing the space bar to call for the following

word or the “N” or “V” keys to answer the questions.

At the end of the study, any questions that the participants had were answered and
they were given more detailed information about the study. The participants who
were interested in receiving an e-mail on the results were invited to write down their
contact information on a post-experiment information list. Overall, a complete

session for one participant took about 20-30 minutes.

5.4 Data Analysis

E-Prime 2.0 software creates an output file for each participant. This output file
with .Edat extension is a long and comprehensive file containing the participants’
reading times (the duration between the presentation of a word and the pressing of
the key) of each word in great detail with time stamps. Each participant’s output file
was manually scanned, the words belonging to the prime and target sentences were
selected and recorded in an Excel spreadsheet. Consequently, for each participant a
file with the reading times of the 4 words in 28 experimental sentences was provided.
Then, all participants’ reading times of the critical (i.e. the 3rd) words of the prime
and target sentences were put into two larger spreadsheets, which were later
transferred to SPSS (Statistical Package for Social Sciences, version 13.0 for

Windows).

In the light of the research questions introduced above, two statistical analyses were
run on the reading times of the critical words of prime and target sentences. The first
analysis was aimed at comparing the baseline reading times of the nouns and

nominalized verbs in prime sentences independent of any priming effect. The second
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analysis was the main analysis and investigated whether the critical words of the
target sentences were read faster when the preceding prime sentence contained the
same type of critical word [N-N; NV-NV] than when it contained a different type of
critical word [N-NV; NV-N]. Accordingly, two analyses were designed with the

relevant variables.

Design 1: RTs of Critical Words in Prime Sentences

Independent Variables:

Within-Subjects Independent Variables:

1. “Grammatical Category” (Noun or Nominalized Verb) of the critical word

in the Prime sentence

il. “Order of Presentation” (Each nominal or verbal prime matrix verb was
presented twice throughout the experiment. For instance the matrix verb
“hatirla- appeared twice in (two different) nominal primes (once before a
nominal target and once before a verbal target). Similarly it also appeared
twice in (two different) verbal primes (again once before a nominal target and
once before a verbal target). This variable indicates whether the prime
sentence containing the critical word (either nominal or verbal) constituted

the first or the second instance of the presentation of the matrix verb.)

Dependent Variable: “Reading Time” (in milliseconds)

Design 2: RTs of Critical Words in Target Sentences

Independent Variables:

Within-Subjects Independent Variables:

1. “Grammatical Category” (noun or nominalized verb) of the critical word in

the Target sentence
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ii. “Priming” (whether the grammatical category of the critical word of the
target sentence is the same as the one in the prime sentence, which would
favor priming effects (the “priming” condition: N-N; NV-NV) or whether the
critical word in the prime and target sentences contain different types of
critical words, which would inhibit priming effects (the “non-priming

condition”: N-NV; NV-N))

Dependent Variable: “Reading Time” (in milliseconds)

For both designs, before running the analysis, outliers were removed via a z-value
correction. This is a common statistical procedure in reading time studies, which was
applied to the raw data in order to eliminate those values that are extremely out of the
norms (2.58 standard deviations shorter or longer RTs than the mean of the z-

distribution).

5.5 Results

In this section, first the analysis of the RTs of the critical words in prime sentences
will be presented to evaluate whether there is a difference in the baseline processing

loads of nouns and nominalized verbs irrespective of priming.

ANOVA 1: RTs of Critical Words in Prime Sentences

» A 2X2 repeated-measures ANOVA revealed a statistically significant main effect
of “Grammatical Category” of the critical word in the prime sentences: F(1, 30) =
5.517, p<.05, np2 = .155. The reading time of the critical words that were nouns
(M=642.655 ms, SE=46.573) was significantly shorter than the reading time of the
critical words that were nominalized verbs (M=680.462 ms, SE=49.064). In other
words, the nominalized verbs of verbal primes took a longer time to read than the
nouns of the nominal primes, thereby verifying our hypothesis (H5.1). This result is
consistent with our expectation that verbs nominalized by the suffix -DIK woul bring

a higher processing load to the cognitive system than the structurally and
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semantically less complex regular nouns, as expected. Since the critical words were
matched in syllable number this difference cannot be due to differences in length and

must indeed stem from differences in processing load.

» The ANOVA also revealed a second significant main effect of the “Order of
Presentation” of the matrix verbs of the prime sentences with nominal and verbal
critical words as stimuli: F(1, 30) = 29.779, p<.01, np2 = .498. The reading time of
the critical words in prime sentences in which the matrix verb in question appears for
the first time (M=702.86 ms, SE=48.455) is significantly higher than that of the
critical words in those prime sentences which instantiate the second appearance of
that same matrix verb (M=620.257 ms, SE=47.048). This indicates that reading
times of the participants decrease from the first to the second appearance of matrix
verb. That participants get faster in time as they get habituated to the nature of the
task is not an unexpected result. The observed main effect simply indicates that
participants get to read the critical words in the sentences faster at the temporally

more advanced phases of the study.

ANOVA 2: RTs of Critical Words in Target Sentences

» The second ANOVA on the reading times of the critical words of the target
sentences revealed a significant main effect of “Grammatical Category” as before:
F(1, 30) = 4.409, p<.05, npz = .128. Parallel to the previous hypothesis (H5.1) and
ANOVA (1) results, this analysis also indicates that nominal critical words are read
faster (M=643.928 ms, SE=43.544) than those critical words that are nominalized
verbs (M=677.964 ms, SE=48.453) also in the target sentences.

» In addition, there was also a significant two-way interaction between
“Grammatical Category” and “Priming”: F(1, 30) = 4.852, p<.05, np2 =.139. A
closer look at this interaction leads to the following observations: For nominal
critical words in target sentences, if the target sentence contains the “same” type of
critical words as the prime sentence (i.e. the priming condition), the critical word of

the target sentence is read faster (M=639.22 ms, SE=44.724) than the condition in
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which the type of the critical word of the prime sentence switches to its alternative in
the target sentence (M=648.636 ms, SE=44.299) (i.e. the non-priming condition).
This is in line with the relevant hypothesis (H5.2) and indicates that structural
priming effects indeed make reading times faster for nouns. On the other hand, for
the critical words in the target sentences that are nominalized verbs, reading times
are faster when there is a switch in the type between prime and the target sentences
(i.e. when the sentences contain “different” types of critical words: the non-priming
condition) (M=657.046 ms, SE=48.453) than when there is no such switch (i.e. when
they contain the “same” types of critical words: the priming condition) (AM=698.882
ms, SE=50.239). This interaction is illustrated in the below interaction plot (Figure

5.2).

720
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680 PRIMING
CONDITION

660

Mean Reading Times
(in milliseconds)

@ Priming
640
N-N W=Non-Priming
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600 T )

Simple Noun in Target -DIK Nominalization in
Target

GRAMMATICAL CATEGORY OF TARGET CRITICAL WORD

Figure 5.2: Repeated Measures ANOVA “Grammatical Category” x “Priming”
Interaction Plot: Reading Times of Critical Words in Target Sentences
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This interaction is of great theoretical interest. The expected facilitating effect of
structural priming is evident for nouns which bring the least amount of cognitive load
to the language processor; whereas the augmented processing load of nominalized
verbs seems to override this effect for the prime-target pairs which include two
morphologically loaded nominalized verbs consecutively. The possible reasons and
implications of this finding will be discussed in more detail in the following

“Discussion” section (5.6).

5.6 Discussion

The results of the present self-paced reading study first shed light on the theoretical
question of the relative processing loads of nouns and verbs that are nominalized by
the -DIK suffix. Although nominalized verbs behave like nouns in their external
morpho-syntax, they bring a higher load to the language processing system than
regular nouns do. As the nominalized verbs in the prime sentences take a longer time
to read than the nouns of the same length, the hypothesis that the former brings more
processing load to the system is verified. This could be due to a basic difference of
semantic content between nominal and verbal roots or to the internal morphological
complexity of nominalized verbs. The process of nominalization through the -DIK
marker might require additional computational resources not employed during the
processing of simple nouns. It is also possible that a combination of all these and
possibly other factors might contribute to this result. Further research is required to

tease apart the influence of these plausible contributing factors.

The first analysis also indicates that the readings times of the critical words are faster
when the same matrix verb appears for the second time in this stimulus list. This
result suggests that the participants seem to get faster as the task progresses. In other
words, they might be getting habituated or familiarized with the nature of the task

and thus read the words more rapidly in general.
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The main finding of the present study is the one revealed by the second analysis. On
top of the main effect of “Grammatical Category”, which reflects the previously
mentioned processing load difference between nouns and nominalized verbs, there is
also a significant interaction between “Grammatical Category” and “Priming”. This
interaction reveals that having read the same type of critical word in the preceding
prime sentence facilitates the processing of the critical word in the target sentence if
the critical word is a noun. Processing a noun after a prime sentence with another
noun takes a shorter time than after a prime sentence with a nominalized verb.
Intriguingly, this expected facilitating priming effect is present only for those critical
words that are nouns, in other words, for the critical words that are nominalized
verbs, the reverse seems to be the case. If the participant has already read a
nominalized verb in the prime sentence, s’he gets slower while reading the second
nominalized verb in the following target sentence. When the participants read a noun
in the prime sentence, the reading time for the nominalized verb in the consecutive
target sentence is considerably lower than in the condition where the critical words
are of the same type, i.e. both are nominalized verbs. The facilitating effect of
structural priming is evident for the nouns in possessive NPs. However, in the prime-
target pairs which contain noun clauses with morphologically loaded nominalized
verbs consecutively, the priming effect seems to be overridden by the increased
processing load. This could be due to the extra time required for the decomposition
of the nominalized verbs. Since no such decomposition is needed for regular nouns,
the structural priming effect is clearly visible for them. In other words, this effect
might be camouflaged for noun clauses with nominalized verbs. The explanation
must therefore lie at the morphology-syntax interface. The present finding also points
to the possibility that the prime and the target sentences might be in interaction with
respect to their critical words. The processing load brought by the morphologically
complex nominalized verb in the first (prime) sentence might spill over to the
following target sentence and the presence of another complex nominalized verb in
this sentence might cause extra processing load. In this regard, there seems to be a

“reverse priming” effect for nominalized verbs.

158



To sum up, the first hypothesis (H.5.1) is completely verified as nouns are read faster
than the morphologically complex nominalized verbs in prime sentences, and the
second hypothesis (H5.2) is partially verified as the facilitating effect of structural
priming was found uniquely for the nominal critical words of the target sentences.
When the critical words in the target sentences were nominalized verbs, a novel
“reverse priming” effect was observed, most probably due to the compositional

structure of the nominalized verbs that increases their complexity.

Overall, these results contribute to the understanding of structural priming in the
Turkish constructions under scrutiny and their relative processing loads. This study
investigated structural priming in the online comprehension of written language. The
critical words appeared at the third position in the experimental sentences, therefore
the observed priming effects emerged before the matrix verb of the sentence was
encountered. This could imply either that structural priming is independent of the
matrix verb in Turkish (and therefore the readers do not engage in any processing
related to the matrix verb until it is actually encountered) or that the readers could be
assigning a dummy/virtual matrix verb (which could in turn be either a full matrix
verb with its lexical semantics or a semantically empty bundle of abstract features
specified for argument structure). In order to further investigate structural priming in
the comprehension of the same construction pair, we ran a complementary
experiment (Chapter 6) in which we presented sentences not word by word but as
complete sentence pairs and recorded the participants’ eye-movements as they read
the sentences. This eye-tracking study aimed at clarifying the role of the matrix verb
in priming in the comprehension of Turkish GEN-POSS constructions, by comparing

the effects of having the same or different matrix verbs in prime and target sentences.
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CHAPTER 6

EYE-TRACKING READING STUDY

6.1 Aim

Just like the previous self-paced reading study, this eye-tracking study was also
designed to investigate structural priming in the comprehension of Turkish
possessive NPs with simple nouns and noun clauses with -DIK nominalizations, but
with a different method of presentation and data collection. Unlike the self-paced
reading paradigm, the eye-tracking task enabled us to present the two complete
sentences in pairs rather than word-by word, as they would naturally appear in a
written text. Therefore, this methodology enabled us not only to measure the reading
times of parts of the sentence as the readers’ eyes focus on the words, but also to
observe any backtrackings where the readers’ gaze turned back to previous parts of
the stimuli*”. Structural priming was again investigated through the examination of

reading times, this time measured as eye-fixation duration on words.

2 Eye-tracking is a well-established quantitative measure of attention which is particularly suitable for
reading studies (e.g. Duchowski, 2002; 2006). It has been used in structural priming studies with
various reading (e.g. Traxler, 2008) and visual world tasks (e.g. Arai et al., 2007) as explained in
Chapter 2.
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To address the more specific question of the influence of the lexical repetition of the
matrix verb, which was now simultaneously in the visual field of the reader, the
stimuli were organized such that in one group, the matrix verbs of the prime and the

target sentences would be identical, and in the other they would be different.

Another objective of the eye-tracking study was to observe the patterns of
backtrackings among different parts of the sentence stimuli, which are assumed to
represent a rather offline analysis process. Backtracking may inform us about the
priming process insofar as patterns of backtracking may differ between primed and

unprimed structures and may reflect re-checking due to difficulty in processing.

Finally, as in the self-paced reading study, a secondary aim was to compare the
relative processing loads of nouns and verbs this time with the eye-tracking

methodology in which reading times are measured in terms of fixation durations.

6.2 Research Questions and Hypotheses

6.2.1 Baseline Processing Loads of Nouns and Nominalized Verbs: Reading

Times (RTs) of Critical Words in Prime Sentences
Research Question 1

Q6.1: Is there a difference in the reading times (now measured as the total fixation
duration) and thus presumably in the relative processing loads of simple nouns and
verbs that are nominalized through the -DIK suffix that are of equal length in terms

of the number of syllables, in a neutral context as in the self-paced reading study?

Hypothesis 1

H6.1: Irrespective of the possible priming effects, we expect the simple nouns in the
GEN-POSS construction to be read faster (indicated by shorter total fixation
durations) than the corresponding nominalized verbs, just like in the self-paced

reading task. Since verbal stems are semantically denser and the nominalized verbs
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are morphologically more complex (given the nominalization suffix), the
nominalized verbs should bring more processing load to the system than the nouns.
Therefore, they are expected to be read more slowly, indicated by longer fixation

durations.

6.2.2 Structural Priming Effects: RTs of Critical Words in Target Sentences
with the Same and Different Matrix Verbs

Research Questions 2 and 3

Q6.2: Is there structural priming in the comprehension of Turkish GEN-POSS
constructions (again in the sense that the target critical words are read faster when
they follow a prime containing the same type of critical word: a noun or a
nominalized verb), in this design where both the prime and the target sentences are
simultaneously presented in pairs? In other words, do structural priming effects
emerge when the matrix verbs of both sentences are readily visible on the computer

screen?

06.3: A second relevant question that follows is whether the possible structural
priming effects are influenced by (dependent on or boosted by) the lexical repetition

of the matrix verbs of the prime sentence in the final position of the target sentence.

Hypotheses 2 and 3

H6.2: If there is priming in the comprehension of Turkish GEN-POSS constructions
and if the total fixation durations as measured by eye-tracking are sensitive to
priming effects, then the participants are expected to read the target constituents that
are of the same grammatical category as the prime more quickly. In other words, a
target with a nominalized verb following a prime with another nominalized verb
[NV-NV] should be read faster than one following a prime with a noun [N-NV] and
a target with a noun should be read faster after a prime with another noun [N-N] than

after a prime with a nominalized verb [NV-N].
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H6.3: Moreover, if priming in Turkish is completely independent of the lexical
repetition of the matrix verb as its speakers are accustomed to hearing or reading the
matrix verb at the very end of the sentence, then the reading times of the critical
words in the target sentences of the two groups should not be significantly different.
Or there might also be a boosting effect of lexical repetition, which would lead to
stronger priming effects in the same matrix verb group. Finally, if priming in this
methodological paradigm is sensitive to the lexical repetition of the matrix verb even
in a head-final language like Turkish, then the priming effects should be visible in

the same matrix verb group only or should be stronger there.

6.2.3 RTs of the Matrix Verbs
Research Question 4

Q6.4: Is there a difference in the reading times (again measured as the total fixation
duration) and thus presumably in the relative processing loads of the matrix verbs of
the prime and the target sentences in the same- and different-matrix verb groups? To
put it differently, is there a different type of facilitating effect in the repetition of the
same matrix verb in the prime-target pair, which we can call “lexical identity

priming” for the matrix verbs?

Hypothesis 4

H6.4: We hypothesize that the target matrix verbs in the different matrix verbs group
should be read more slowly (i.e. should be fixated upon for a longer duration) than
those in the same matrix verb group, because they constitute new lexical items.
When the matrix verb is repeated in the sentence pair, the one in the target sentence
should be read faster due to a different kind of priming effect based on the lexical

identity of the prime and target predicates.

163



6.2.4 Backtrackings from the Target Sentence to the Prime Sentence
Research Questions 5 and 6

0Q6.5: Do the readers go back to the prime sentence after reading the target sentence?

If they do, in which condition does this happen the most frequently?

06.6: Which region of the target sentence do the backtrackings originate from and to
which region do they go and which regions do they target in the prime sentence? In

other words, what are the starting and ending points of the backtrackings?

Hypotheses 5 and 6

H6.5: If there is priming in the comprehension of Turkish GEN-POSS constructions
and if backtracking reflects such priming effects, then the participants are expected to

backtrack more between prime-target pairs with different types of critical words.

H6.6: If backtrackings are indicators of immediate processing load, then we could
expect them to start off at the critical word of the target sentence and go to the
critical word of the prime sentence. The number of such backtrackings would thus be

greater for the instances where the critical words are of different types.

In addition, there might also be different numbers of backtrackings between the
matrix verbs of the target and prime sentences in the two groups. One can expect that
more backtrackings would occur between the matrix verbs when the two are different
lexical items. Lastly, the number of backtrackings might be different for nouns (Ns)

and for nominalized verbs (NVs), given their different processing loads.

6.3 Material and Method

6.3.1 Participants

A total of 61 volunteers with normal or corrected vision participated in this study.

Data from some of the participants were not included in the analysis due to several
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reasons. The main reasons for exclusion were 5 or more incorrect answers given to
the comprehension questions, calibration problems, and the misunderstanding of the
task. Overall, data from 50 participants were analyzed. Of those participants 28 were

female and 22 were male. Their mean age was 25.46 years.

These participants were randomly assigned to one of the two groups: the same matrix
verb group and different matrix verbs group. As a result, 26 participants (15 female,
11 male, mean age: 26.27 years) were assigned to the same matrix verb group, and
24 participants (13 female, 11 male, mean age: 24.58 years) were assigned to the

different matrix verbs group.

6.3.2 Stimuli

Just like in the previous self-paced reading study, sentences with possessive NPs and
noun clauses were presented to participants as prime and target sentences. The
prime-target sentence pairs included both the same (N-N and NV-NV) and different
(N-NV and NV-N) types of critical words. The possessive NP or the noun clause
containing the critical word always played the function of the direct object in both
prime and target sentences; therefore, the critical words were consistently in the ACC

case.

With respect to the matrix verb of the prime and the target sentences that constituted
a pair, the participants were randomly assigned to one of the two groups: In the same
matrix verb condition, the two sentences always contained the same matrix verb,
inflected for 3rd person singular in the same tense and aspect. In the different-matrix
verbs condition, the prime and the target sentences contained two different matrix
verbs both of which were also inflected for 3rd person singular in the same tense and

aspect.

The 7 matrix verbs used in these two combinations were again the “balanced” ones
that are already known to allow both types of critical words (nouns and nominalized

verbs) as arguments equally frequently: duy- (“hear”), ogren- (“learn), unut-
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(“forget™), hatirla- (“remember”), anla- (“understand”), anlat- (“tell”) and gozlemle-

(“observe™).

In addition to these experimental sentences, there were 3 filler sentences between
each prime-target pair. The fillers were all structurally different from the

experimental sentences.

The stimuli used in this study were identical in content to those in the self-paced
reading study. However, unlike in the self-paced reading study where the sentence
unfolded word-by-word, in this eye-tracking task the stimuli were presented as
complete sentences and in pairs (one under the other) on the computer screen.
Therefore, the prime and the target sentences were displayed simultaneously. We
adopted this specific presentation design in order to ensure that both matrix verbs
would be in the readers’ visual field, which would in turn allow us to investigate
backtrackings from targets to primes. In order to ensure that the participants did not
distinguish the prime-target pairs from the fillers, we presented the fillers in pairs as
well. As a result, unlike in the self-paced reading study, in the eye-tracking design,
there were four fillers (2 filler pairs) between each prime-target pair. This required us
to prepare 28 new fillers that were similar to the previous ones and to add them in the
stimulus set. There were also relevant “Yes/No” questions to ensure that the
participants kept reading the stimuli for meaning. These comprehension questions
followed one of the filler pairs (i.e. there was a question on % of the fillers) and
could be related to either the first or the second filler sentence on the immediately
preceding display. The correct answer for half of these questions was “yes” and that
for the other half was “no”. The items were distributed into subsets consisting of 7
sentences (1 prime-target pair, 2 filler pairs and 1 question) as illustrated in Table
6.1, presented across 4 displays: 1 prime sentence, 1 target sentence (Display 1), 4
fillers (Displays II and III) and 1 comprehension question (Display IV). The stimuli
list included 7 sets, each of which consisted of 4 such subsets of 7 sentences,
randomized for each participant. In total, all the participants read the same 196 (168

sentences and 28 questions) items in different orders. The matrix verbs of all these
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196 sentences were inflected with either one of the three markers: aorist [-(I/A)r],
evidential past (-mIS) or present progressive [-(I)yor]. The matrix verb tense/aspect
markers were identical for all those sentences that constituted a prime-target pair and
for half of the filler pairs; and the tense/aspect marker of the question always

matched that of the related filler sentence.

Again, a pilot study with two participants (other than those whose data were
analyzed) enabled us to revise the stimuli, make minor changes and finalize the
design. The sample stimulus subset in Table 6.1 illustrates what the subsets looked
like (for the full stimulus sets which covers the items tested in both the present study
and the preceding self-paced reading experiment presented in Chapter 5, see

APPENDIX N).

Table 6.1 gives a full sample subset with the fillers and the comprehension question,
as well as the nominal prime-nominal target pair (N-N) in the same matrix verb
(“unut-": to forget) condition. Table 6.2 shows the three remaining prime-target
pairings (N-N, NV-N, NV-NV) in the same matrix verb condition. Table 6.3 on the
other hand, demonstrates all four prime-target conditions in the different matrix verb
condition. In each of these pairs, the matrix verb of the target is different from that of

the prime.

As before, all the critical words in both primes and the targets consist of a total of
four syllables including the 3rd person singular POSS agreement marker -(s)I(n) and
the ACC case marker -(y)I, so that their length is equalized. The GEN suffix on the
noun that precedes the critical word and the 3rd person singular possessive
agreement marker on the critical word are indicated in bold in the sample sentences

in Tables 6.1, 6.2 and 6.3.
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Table 6.1: The Same Matrix Verb Group Nominal Prime-Nominal Target Sample Stimulus
Subset with Fillers and Comprehension Question

Fillerl Sarkici besteciyle nihayet anlagmis.

"The singer finally came to an agreement with the composer.”

Filler2 Sovalye zindandan zar zor kurtulur.

“The knight escapes from the dungeon with difficulty.”

Questionl Sovalye zindandan m1 zar zor kurtulur?
“Does the knight escape from the dungeon with difficulty?”

(Correct answer: “Yes”)

Filler3 Oyuncakg palyacolara ilgiyle bakiyor.

2

“The toy-seller is looking at the clowns with interest.

Filler4 Postaci kapiciyla her giin tartisiyor.

“The postman argues with the doorkeeper every day.”

Primel Itfaiyeci, [jandarma-nin cevab-1]-n1 unutmus.

(Nominal) “The firefighter forgot the gendarme’s answer.”

Targetl Kral, [karisi-min surat-1]-n1 unutmus.

(Nominal) “The king forgot his wife’s face.”
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Table 6.2: The Same Matrix Verb Group Nominal Prime-Verbal Target, Verbal Prime-
Nominal Target and Verbal Prime-Verbal Target Pairs: Sample Stimuli

Prime2 Assolist, [yardimcisi-nin veda-sin]-1 hatirliyor.
(Nominal) “The lead singer remembers her/his assistant’s farewell.”
Target2 Muavin, [hemsehrisi-nin kiz-dig-in]-1 hatirliyor.

“The driver attendant remembers that her/his fellow citizen got
(Verbal) "

angry.
Prime3 Mubhasebeci, [avukat-1n sus-tug-un]-u gézlemliyor.
(Verbal) “The accountant observes that the lawyer remains silent.”
Target3 Cerrah, [arastirmaci-nmin ¢aba-sin]-1 gézlemliyor.
(Nominal) “The surgeon observes the researcher’s effort.”
Prime4 Damat, [akrabasi-nin ka¢-tig-in]-1 anlatir.
(Verbal) “The bridegroom tells that his relative ran away.”
Target4 Cigekgi, [berber-in bat-tig-in]-1 anlatir.
(Verbal) “The florist tells that the barber went bankrupt.”
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Table 6.3: Different Matrix Verbs Group Nominal Prime-Nominal Target, Nominal Prime-
Verbal Target, Verbal Prime-Nominal Target and Verbal Prime-Verbal-Target Pairs: Sample

Stimuli

Primel Itfaiyeci, [jandarma-nin cevab-1]-n1 unutmus.

(Nominal) “The firefighter forgot the gendarme’s answer.”

Targetl Dolandirici, [polis-in yanit-1]-n1 duymus.

(Nominal) “The impostor heard the police officer’s answer.”
Prime2 Assolist, [yardimcisi-nin veda-sin|-1 hatirliyor.
(Nominal) “The lead singer remembers her/his assistant’s farewell.”
Target2 Teyze, [misafir-in doy-dug-un]-u goézlemliyor.

(Verbal) “The lady observes that the guest is full.”

Prime3 Muhasebeci, [avukat-1n sus-tug-un]-u gozlemliyor.
(Verbal) “The accountant observes that the lawyer remains silent.”
Target3 Kondiiktor [makinist-in diidiig-iin]-ii duyuyor.
(Nominal) “The conductor hears the engineer’s whistle.”

Prime4 Damat, [akrabasi-min kag-tig-in]-1 anlatir.

(Verbal) “The bridegroom tells that his relative ran away.”
Target4 Yenigeri, [sadrazam-in var-dig-in]-1 6grenir.

(Verbal) “The janissary learns that the grand vizier has arrived.”
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6.3.3 Procedure

The study was conducted at the Human-Computer Interaction Lab of Middle East
Technical University, located at the Computer Center. The participants were
welcomed in the experimental room one by one by the experimenter. They were first
asked to fill in a small survey containing a few demographic questions and to read
and sign the informed consent form (APPENDIX P). Then, the participants sat (at an
approximate distance of 60-70 cm) in front of the screen of a desktop computer that
had an integrated Tobii T120 eye-tracker device®, equipped with E-Prime software
and E-Prime extensions for Tobii.

Before the experiment started, there was a (5-point) calibration phase so that the
participants’ eye-gaze could be recorded. This was provided automatically by Tobii.
The participant was asked to fixate on and follow a red dot which moves to 5
different parts of the screen. The experiment was started only after successful
calibration had been obtained. Experimental instructions were presented both in
writing on the computer screen and orally by the experimenter. If the participants had
any questions about the procedure, the experimenter replied. When the experiment
started, the experimenter left the participant at the experimental room and went in the
adjacent observation room. The experimenter could observe the participant through
the one-way mirror that separates the two rooms. The experimenter and the
participant could also hear and talk to each other if necessary via the loudspeakers
and the microphones located in the rooms. The participants were given this
information in advance. In the observation room, there was a control unit connected
to the participant’s computer, which allows the experimenter to observe the same
scene that the participant sees and to control which experimental files are opened
and/or closed. At the beginning of the experiment, the experimenter started a short

trial round. Then, the experimental sets were presented in 3 sub-sessions. Between

* This binocular tracker has a typical accuracy of 0.5 degrees and spatial resolution of 0.2 degrees. Its
data rate is 120 Hz, i.e. it collects 120 samples per second (Product Description for Tobii T and X
Series Eye Trackers, 2010).
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these sub-sessions, a short break was taken and during these breaks, the experimenter
opened the following sub-session on the computer for the participant to read.

The sentences were presented in pairs. In each display, two sentences (either two
fillers or a prime-target pair) were presented, one underneath the other, in bold black

Arial 22 letters on a white background, with left alignment.

| | aract bestacyla ihayet aniagmy | | | 5
+ ovame e v oo aron + Sovalye zindandan m zar zor kurulur? Dogrut

« FIXATION * FILLER 1 * FIXATION * QUESTION ON « FEED-BACK
CROSS * FILLER 2 CROSS FILLER 2 « 1500 ms
« [SPACE] « [SPACE] * [SPACE] « [Y/N]

+ [- + | Ko soramn s " | +
« FIXATION ¢ FILLER 1 * FIXATION « PRIME « FIXATION
CROSS * FILLER 2 CROSS « TARGET CROSS
« [SPACE] « [SPACE] * [SPACE] « [SPACE] « [SPACE]

Figure 6.1: Flowchart Illustrating the “Eye-Tracking Experiment”

After having read the sentences silently, the participants pressed the space bar to call
for the next display. Before each sentence pair, there was a fixation cross (“+”) at the
middle of the screen. The participants needed to press the space bar to move to the
next display after the fixation cross, as well. When there was a comprehension
question (with the aim of ensuring that the participants keep concentrating), they
responded by pressing either the “O” key, which was covered with a little yellow
square piece of paper marked with the letter “E” (initial of “Evet”, meaning “Yes” in

Turkish) or the X key, covered with a dark pink piece of paper marked with an “H”
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(initial of “Hayir”, meaning “No” in Turkish). They immediately got feedback about
whether their response was correct or not. This feedback display stayed on the screen
for 1500 milliseconds until it was automatically replaced with the following fixation
cross (see Figure 6.1). To sum up, the participants were asked to read each sentence
silently with their natural reading speed, following the given order and press the
space bar to move to the following display or the “X” or “O” keys to answer the

questions.

At the end of the study, any questions that the participants had were answered and
they were given more detailed information about the study. The participants who
were interested in receiving an e-mail on the results were invited to write down their
contact information on a post-experiment information list. Overall, a complete

session for one participant took about 20 minutes.

6.4 Data Analyses, Specific Results and Discussions

In accordance with the objectives of the study, two types of analyses were run. The
first group of analysis was on reading times as in the self-paced reading study; but
this time reading times were measured by the participants’ fixation durations and the
second group of analysis was on the counts of backtrackings, i.e. those instances in
which the readers’ eye gaze turned back from any part of the target sentence to any

part of the prime sentence.

6.4.1 Reading Times (Data Analysis, Results, Discussion)
Data Analysis

In order to measure how long the participants looked at certain parts of the stimulus
sentences, first the “Areas of Interest” (AOIs) were specified. The AOIs for this
study were the critical words (either a noun or a nominalized verb) of the GEN-
POSS constructions in both prime and target sentences. In addition, the matrix verbs

of the sentences were also considered as AOIs. Therefore, for each prime-target
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sentence pair, there were 4 AOIs as can be seen on Figure 6.2: critical words (which
were always the third word of the sentence) in both the prime and the target and
matrix verbs (which were always the fourth and the last word of the sentence). The
AOQIs were rectangular areas around the words (somewhat extended downwards to
capture the general reading pattern) and were specified for each prime-target pair in
both the same matrix verb and the different matrix verbs groups. The AOIs did not
overlap with each other and were identical for participants who read the same

stimuli.

NN_Prime_MV =

tfaiyeci, jandarmanin ce%qﬁhl?l nutmus.

Kral, kanisinin syfatinl yridmuys.

Figure 6.2: Sample AOIs in Prime and Target Sentences. Turquoise: Critical Words;

Yellow: Matrix Verbs (“Same Matrix Verb Condition”, Nominal Prime and Nominal Target)

Then, the reading time measured by fixation durations were calculated with three

different metrics: “Total Fixation Duration”, “(Mean) Fixation Duration” and “First

Fixation Duration”**. Of these, total fixation duration45, the sum of the durations for

* Total fixation duration is the sum of the durations for all the fixations within an AOI. Fixation
duration is the duration of each individual fixation in an AOI. Since it is the mean duration of all the
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all the fixations that are within an AOI, is the most comprehensive metric and
constitutes the richest source of information for the purposes of this study. It is on
this metric that we based our hypotheses. Therefore, in the Results section below, we

will only report the reading times measured as total fixation duration.

We created 3 Mixed ANOVA designs to investigate reading times (RTs) of (1)
critical words in prime sentences, (2) critical words in target sentences and (3) matrix

verbs in prime and target sentences. The variables of each design are as follows:

Design 1: RTs of Critical Words in Prime Sentences

Independent Variables:

Within-Subjects Independent Variables:

1. “Grammatical Category” (noun (N) or nominalized verb (NV)) of the

critical word in the Prime

il. “Priming” (whether the grammatical category of the critical word of the
target sentence is the same as the one in the prime sentence, which would
favor priming effects (the “priming” condition: N-N; NV-NV) or whether the
critical word in the prime and target sentences contains different types of
critical words, which would inhibit priming effects (the “non-priming

condition”: N-NV; NV-N))

Between-Subjects Independent Variable: “Group” (The same matrix verb or

different matrix verbs in prime-target pairs)

fixations within an AOI, we can also call this metric “Mean Fixation Duration” to avoid confusion
with total fixation duration. Finally, first fixation duration is the duration of the first fixation within an
AOIL. (Tobii Studio User Manual, 2010). These three metrics provide us with the measures of the
durations of the initial fixations in an AOI, and if there are further fixations in the same AOI, the total
and mean durations of all the fixations. All these metrics measure durations in seconds. First fixation
durations might represent the recognition of the words and mean fixation durations provide an
approximation on average duration length. Evidently, the total fixation duration metric is the most
inclusive one.

* We used the metric called “Total Fixation Duration (Include Zeros)” which also takes into account
those instances where there were no fixations at all on the AOI and includes them in the statistics.
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Dependent Variable: Reading Time (in seconds, measured by the total fixation

duration metric)

Design 2: RTs of Critical Words in Target Sentences

Independent Variables:

Within-Subjects Independent Variables:

1. “Grammatical Category” (noun or nominalized verb) of the critical word in

the Target

il. “Priming” (whether the grammatical category of the critical word of the
prime sentence is the same as the one in the target sentence, which would
favor priming effects (the “priming” condition: N-N; NV-NV) or whether the
prime and target sentences contain different types of critical words, which

would inhibit priming effects (the “non-priming condition”: N-NV; NV-N))

Between-Subjects Independent Variable: “Group” (Same matrix verb or

different matrix verbs in prime-target pairs)

Dependent Variable: Reading Time (in seconds, measured by the total fixation

duration metric)

Design 3: RTs of Matrix Verbs in Prime and Target Sentences

Independent Variables:

Within-Subjects Independent Variable: The “Position” in which the sentence

containing the matrix verb appeared in the pair (in other words whether the
sentence containing the matrix verb was the Prime, which is the first sentence

or the Target, which is the second)
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Between-Subjects Independent Variable: “Group” (Same matrix verb or

different matrix verb in prime-target pairs)

Dependent Variable: Reading Time (in seconds, measured by the total fixation

duration metric)

Results

As stated before, the reading time results are reported in terms of total fixation
duration. All the results are derived from the output of the Mixed ANOVAs with the

variables defined in the previous section.

ANOVA 1: RTs of Critical Words in Prime Sentences

» There is a statistically significant main effect of the “Grammatical Category” of
the prime on the total fixation durations of the critical words of the prime sentences:
F(1, 48) = 25.604, p = .000, npz =.348. As expected in H6.1, and just like in the self-
paced reading study, the prime critical words that were complex nominalized verbs
(M = 774 sec, SE = .052) were read more slowly (i.e. had a greater total fixation
duration) than those that were simple nouns (M = .686 sec, SE = .042).

» In addition, there was also a significant two-way interaction between “Priming”
and “Group”: F(1, 48) = 6.330, p =.015, qu =.117. For the same matrix verb group,
the total fixation duration of the critical prime word was greater in the priming
condition (in which the critical words of the prime and target sentences were of the
same grammatical category) (M = .813 sec, SE = .070) than in the non-priming
condition (in which the critical words of the prime and target sentences belonged to
different grammatical categories) (M = .761 sec, SE = .057). For the different matrix
verbs group, it was the other way round: the total fixation duration of the critical
prime word was greater in the non-priming condition (M = .691 sec, SE = .060) than

in the priming condition (M = .655 sec, SE = .073).
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ANOVA 2: RTs of Critical Words in Target Sentences

» There was a statistically significant main effect of the “Grammatical Category” of
the critical word in the target sentences: F(1, 48) = 28.134, p =.000, np2 =.370. Just
like in the prime critical words, the total fixation duration of the verbal target critical
words (M = .691 sec, SE = .035) was higher than that of the nominal target critical
words (M = .613 sec, SE = .029), which was again an expected result.

» There was also a significant two-way interaction between the “Grammatical
Category” of the critical word in the target sentences and “Priming”: F(1, 48) =
6.396, p = .015, npz = .118. The total fixation duration for nominal critical target
words was higher in the non-priming condition (in which the critical words of the
prime and target sentences belonged to different grammatical categories) (M = .627
sec, SE = .032) than in the priming condition (in which the critical words of the
prime and target sentences were of the same grammatical category) (M = .599 sec,
SE = .030). This indicated that there was a facilitating priming effect for nouns. The
total fixation duration for verbal critical target words, on the other hand, was higher
in the priming condition (M = .707 sec, SE = .039) than in the non-priming condition

(M = .675 sec, SE = .033), which indicated reverse priming for nominalized verbs.

» Finally, there was also a significant three-way interaction between the
“Grammatical Category” of the critical word in the target sentences, “Priming” and
“Group”: F(1, 48) = 4.596, p = .037, np2 =.087. In the same matrix verb group, the
total fixation duration for nominal critical target words was higher in the non-
priming condition (M = .626 sec, SE = .044) than in the priming condition (M = .585
sec, SE = .041) (which, again, is evidence for facilitating priming), whereas the total
fixation duration for verbal critical target words of this group was higher in the
priming condition (M = .744 sec, SE = .054) than in the non-priming condition (M =
.674 sec, SE = .046) (which, again, is evidence for “reverse priming”) as can be seen
on Figure 6.3. In the different matrix verbs group, the total fixation duration for
nominal critical target words was again higher in the non-priming condition (M =

.628 sec, SE = .046) than in the priming condition (M = .614 sec, SE = .043) (which,
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again, is evidence for facilitating priming effects), but this time, the total fixation
duration for verbal critical target words of this group was also numerically (albeit
insignificantly) higher in the non-priming condition (M = .675 sec, SE = .048) than in
the priming condition (M = .670 sec, SE = .057), as illustrated in Figure 6.4.

It seems that the two-way interaction between the “Grammatical Category” of the
critical word in the target sentences and “Transition Condition” resulted mainly from
the first part of this three-way interaction, namely by the behavior of the same matrix
verb group. The lack of the reverse priming for NV-NV prime-target pairs in the
different matrix verbs group may then be due to the lack of time to proceed to the
more deeply embedded priming level of the critical words, as the participants might

be spending more time on the processing of the different matrix verbs.
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Figure 6.3: Reading Times of Critical Words in Target Sentences: “Priming” and “Non-
Priming” Conditions for the “Same Matrix Verb Group”
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Figure 6.4: Reading Times of Critical Words in Target Sentences: “Priming” and ‘“Non-
Priming” Conditions for the “Different Matrix Verbs Group”

ANOVA 3: RTs of Matrix Verbs in Prime and Target Sentences

» The main effect of the “Position” in which the sentence containing the matrix verb
appeared in the prime-target pair (whether the sentence containing the matrix verb
was the Prime, which was the first sentence or the Target, which was the second)
was not significant: F(1, 48) = 3.548, p =.066, npz =.069. The total fixation duration
of the matrix verbs in the prime sentence, which was the first sentence in the pair, (M
= .493 sec, SE = .028) was higher than that of the matrix verbs in the target sentence,
which was the second sentence in the pair, (M = .466 sec, SE = .028) even though the

statistics do not reach significance.

» There was a significant two-way interaction between “Group” (same or different
matrix verbs) and the “Position” in which the sentence containing the matrix verb
appeared in the prime-target pair (whether the sentence containing the matrix verb
was the Prime, which was the first sentence or the 7Target, which was the second):

F(1, 48) = 51.595, p = .000, 1|p2 = .518. For the same matrix verb group, the total
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fixation duration on the prime matrix verb (M = .509 sec, SE = .039) was higher than
that on the target matrix verb (M = .378 sec, SE = .038); whereas for the different
matrix verbs group, the total fixation duration on the target matrix verb (M = .554
sec, SE = .040) was higher than that on the prime matrix verb (M = .477 sec, SE =
.041), as expected (H6.4).

Discussion

1. RTs of Critical Words in Prime Sentences

The finding that the reading time of the verbal critical prime words was higher than
that of the nominal critical prime words verifies our hypothesis that the nouns in the
GEN-POSS construction are read faster than the nominalized verbs in the same
structure, irrespective of any priming effects (H6.1). This difference in the reading
times cannot be due to the length of the words, as the nouns and the nominalized
verbs in the study were of equal syllable numbers. The increased processing load of
the nominalized verb could be due to its morphological complexity given the
nominalization suffix -DIK, to the semantic density of the verbal root, to possible
differences in frequency or to a combination of all of these factors. Further research
is required to tease these factors apart. Another intriguing finding was that in the
same matrix verb group, the reading times for the critical prime word were longer for
the priming condition (i.e. when the following target sentence contained the same
type of critical word as the prime sentence) and in the different matrix verbs group,
the reading times for the critical prime word was longer for the non-priming
condition (i.e. when the following target sentence contained a different type of
critical word). This first suggests that although we are only looking at the primes
here, the targets also have an influence on the primes. We propose that this could be
due to the backtrackings, as discussed in the following sections. Overall, the
participants seem to distinguish primes and targets, and the transition condition
seems to have an influence on the reading time of the prime critical words (in

retrospect). It is possible that if the matrix verbs are the same in both sentences, the
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participant gets into the priming level, i.e. the priming effect kicks in (this
interpretation will be explained in more detailed in the Backtrackings section
(6.4.2)), and they go back to investigate the prime critical word more closely which
takes some more time. Reversely, when the matrix verbs of the two sentences are
different, the priming effect may not be initiated at all, and the participant may go
back to the previous critical word, this time just to see why it is different from the
one in the target sentence and they may not go back for such a comparison when the
types of the critical words are not switched. This interpretation is supported by the
results of the analysis of the reading times of the critical words in targets as discussed
below. In this respect, the eye-tracking methodology turns out to be a very suitable
one that is capable of detecting such backtrackings between the simultaneously

presented prime and target sentences.

2. RTs of Critical Words in Target Sentences

The reading time analysis of the critical target words is the most crucial measure for
the purposes of the present study as it is on these critical words that the possible

structural priming effects present themselves.

The first result was that verbal target critical words were read more slowly than
nominal target critical words. This is the same effect found for the critical words of
the prime sentences discussed in the previous section. The plausible explanations are
again the morphological or semantic complexity differences, frequency differences

or a different combination of these factors.

More intriguing was the significant two-way interaction between the “Grammatical
Category” of the target critical word and “Priming”. For nominal critical words, the
reading times were greater in the non-priming condition than in the priming
condition, indicating the facilitating priming effect, as expected. For verbal critical
words on the other hand, it was the other way around, i.e. there was a reversed effect.

Therefore, our hypothesis that “the participants would read the critical words in the
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target sentences that are of the same grammatical category as the prime more
quickly” (H6.2) was partially confirmed. Processing a nominal critical target word
after a prime sentence with another noun takes a shorter time than after a prime
sentence with a nominalized verb. If, however, the participant has already read a
nominalized verb in the prime sentence, s’he gets slower while reading the second
nominalized verb in the following target sentence. The facilitating effect of structural
priming is thus evident for the nouns in possessive NPs. However, in the prime-target
pairs which consecutively contain noun clauses with morphologically loaded
nominalized verbs, the facilitating priming effect seems to be overridden by the
increased processing load. This could be due to the extra time required for the
decomposition of the nominalized verbs. Since no such decomposition is needed for
regular nouns, the structural priming effect is clearly visible for them. It might be
that this effect is camouflaged for nominalized clauses. The present finding also
points to the possibility that the prime and the target sentences might be in
interaction with respect to their critical words. The processing load brought by the
morphologically complex nominalized verb in the first (prime) sentence might spill
over to the following target sentence and the presence of another complex
nominalized verb in this sentence might cause extra processing load. In this regard,
there seems to be a “reverse priming” effect for nominalized verbs. This situation is

comparable to the results of the previous self-paced reading task.

Finally, there was also a significant three-way interaction, which showed that the two
groups (same or different matrix verbs) differed: the observed effects were clearer in
the same matrix verb group. Therefore, the matrix verb seems to have an effect on
priming in this design. It is only in those cases where the matrix verbs are identical,
that we see the priming and the reverse priming effects. Therefore, the matrix verb
appears to act as a “filter” or “gate” for priming effects to appear. When the matrix
verbs are different, the readers do not go into the analysis of the internal structure of
the critical words; however, when the matrix verbs are identical, they seem to initiate
a secondary processing in this more embedded level. In the same matrix verb group,

if the critical word at this level is a noun, the participants read it faster. If it is a
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nominalized verb, they decompose it, which causes the increased reading times.
Having even one verbal item in the pair already slows down the process. When the
two consecutive critical words are both verbal, it takes naturally the longest time to
process them. This suggests that the results of the same matrix verb group of the eye-
tracking study are identical to those of the self-paced reading study (which will be
discussed in more detail in section 6.6). On the other hand, when the matrix verbs of
the prime and the target sentences are different, the participants do not even get into
this finer level of priming, as priming (in reading) seems to be time-sensitive, we
only get the effect if the processing of the matrix verb does not already take a lot of
time. All these findings imply that priming effects are time-sensitive and subject to
spillover influences, and that reading for processing of lexical categories, namely the
matrix verbs, may override priming. There seems to be a hierarchical processing, the
deeper embedded level (at which the decomposition of nominal verbs and facilitating
priming on the nouns take place) may only become accessible if the matrix verbs are
identical, and therefore some processing time and resources are spared for this
second-level processing. Overall, this suggests that in the present reading task,
priming seems sensitive to the lexical repetition of the verb even in Turkish which is
a verb-final language, such that lexical repetition is a prerequisite for deeper and
finer-level processing where priming effects become visible. The possible reasons
why we get the same effects in the self-paced reading study and the same matrix verb

condition of this eye-tracking study will be discussed in more detail in section 6.6.

3. RTs of Matrix Verbs in Prime and Target Sentences

The ANOVA results on the reading times reveal that the matrix verbs of the prime
sentences take a longer time to read than the matrix verbs of the target sentences,
indicating that overall people tend to get faster at reading the matrix verbs as they go
from the prime sentence to the target sentence (although the main effect does not

reach significance).
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Even more crucially, for the same matrix verb group, the total fixation duration on
the prime matrix verb was higher than that on the target matrix verb; whereas for the
different matrix verbs group, the total fixation duration of the target matrix verb was
higher than that on the prime matrix verb, verifying our hypothesis (H6.4) that “the
target matrix verbs in the different matrix verbs group will be read more slowly than
those in the same matrix verb group, because they are new lexical items. When the
matrix verb is repeated in the sentence pair, the one in the target sentence should be
read faster due to a different kind of lexical priming effect”. This is indeed a different
and more robust form of priming which stems from the repetition of the same lexical
item. This effect can also be called “lexical identity priming” because in the case of
the same matrix verb, the same exact verb is repeated. We can thus talk about a
priming chain with the first member being the matrix verb of the embedding sentence

and the second member being the critical word of the embedded construction.

6.4.2 Backtrackings (Data Analysis, Results, Discussion)
Data Analysis

As participants leave and come back to certain AOIs once or several times while
reading the sentence pairs, the analysis of their backtracking is required to
complement the reading time measures. To this end, two separate analyses were run.
The first one investigates backtracking rates according to condition and the second

one aims to locate the source and goal points of backtrackings.
Design 1: Backtracking Rates:

First, we counted the number of backtrackings for each subject categorizing them
into four groups that represent the conditions of the experiment: nominal prime-
nominal target (N-N); nominal prime-verbal (i.e. “nominalized verb”) target (N-V),
verbal prime-nominal target (V-N) and verbal prime-verbal target (V-V). The
number of backtrackings for this analysis is the total number of saccades from the

second sentence (i.e. the target) back to the first sentence (i.e. the prime).
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Backtrackings to previous words within prime or target sentences were not included
into the analysis, as we were mainly interested in the interaction between the prime
and the target. For instance, in the prime-target sentence pair in Figure 6.5, which is a
sample nominal prime-verbal target pair in the same matrix verb group, there were
two backtrackings, one from fixation 8 to fixation 9 and one from fixation 18 to 19.
The other two saccades between the two sentences were not considered as
backtracking since they originated at the prime sentence and went to the target
sentence. The saccades between the words of the same sentence were not counted,
either. In addition, for the present analysis, we did not distinguish which target word
the backtracking starts at or which prime word it ends at, either. This was the aim of
the second analysis. Here, we only grouped the backtracking counts into the four
conditions for both the same matrix verb and the different matrix verbs groups. Then
we took the percentages of these counts for each subject and analyzed these rates in a

Mixed ANOVA.

Figure 6.5: Sample Backtrackings from the Target Sentence to the Prime Sentence:

(1) 8-t0-9, (2) 18-to-19
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Independent Variables:

Within-Subjects Independent Variables:

1. “Prime Type” (whether the prime sentence contains a nominal critical word,

i.e. a simple noun, or a verbal critical word, i.e. a nominalized verb)

ii. “Target Type” (whether the farget sentence contains a nominal critical

word, i.e. a simple noun, or a verbal critical word, i.e. a nominalized verb)

Between-Subjects Independent Variable: “Group” (Same matrix verb or

different matrix verb in prime-target pairs)

Dependent Variable: Percentages of backtracking counts for each participant

Design 2. Locating Backtracking

In this second analysis, we aimed to locate where the backtrackings started and
where they ended most frequently. All the prime and target sentences contained four
words (see Figures 6.2 and 6.5). The first word was the NOM subject, the second
word was a noun marked with the GEN suffix, the third word, which is the critical
word, can be either a possessive-marked noun or a possessive-marked nominalized
verb (therefore words 2 and 3 constituted the GEN-POSS structure together, which
could be either a possessive noun phrase or a noun clause) and the fourth word was
the matrix verb of the sentence. The last word could be the same or different in the
prime and the target sentence depending on the group. The backtrackings started at
one of the four words of the target sentence and ended in one of the four words of the
prime sentence by definition. Accordingly, we prepared a contingency table for each
subject in both groups. In these tables, there were four rows and four columns. The
rows represented the four words that could be the source of the backtracking, i.e. the
four words of the target sentence, whereas the columns represented the four words

that could be the goal of the backtracking, i.e. the four words of the prime sentence.
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The cell at the intersection of a certain row and a certain column was where the count
of backtrackings starting from that word in the row to that word in the column was
recorded. For example, the two backtrackings in Figure 6.5 were (1) from word 1 in
the target to word 2 in the prime and (2) from word 4 in the target to word 2 in the
prime, as can be seen on Table 6.4. Therefore, we had one backtracking in the cell at
the intersection of the source row that represents word 1 and the goal column
representing word 2 and one other at the intersection of the source row representing
word 4 of the target and the goal column representing the second word in the prime,

as before.

Table 6.4: Sample Contingency Table Representing the Backtrackings in Figure 6.5.

Source/Goal

After preparing the contingency tables for each subject in both the same matrix verb
and different matrix verbs groups, we also created two comprehensive contingency
tables containing the counts of backtrackings from all the subjects in the two groups
(APPENDIX Q). Then, we ran two separate X analyses on these data for each

group”® with the same variables.

* Unfortunately, the X analysis does not provide a statistical comparison of the two groups, therefore,
we will report the results for each group separately in the Results section.
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Independent Variables:

Within-Subjects Independent Variables:

1. “Source” word (one of the 4 words of the target sentences indicated in the 4

rows of the two general contingency tables)

il. “Goal” word (one of the 4 words of the prime sentences indicated in the 4

columns of the two general contingency tables)

Dependent Variable: Backtracking counts extracted from the two general

contingency tables (raw numbers)

Results

As indicated above, two separate analyses were run in order to investigate the
instances in which the participants went back to certain regions on the prime
sentence after reading the words in the target sentence. In this section, we report the

results of these two analyses on the rates and location of backtrackings.
1. Backtracking Rates:

1. Descriptive Statistics:

» The average percentages of backtracking counts from target sentence words to
prime sentence words in the four experimental conditions (NN: nominal prime-
nominal target, NV: nominal prime-verbal target, VN: verbal prime-nominal target,
and VV: verbal prime-verbal target) for the two groups and the overall percentages
are given in Figure 6.6. Although the overall distribution over the four conditions is
almost equal when the two groups are combined, there are slightly more
backtrackings in the VN condition (26.59%). This is also true and even more

pronounced when the different matrix verbs group is examined in isolation (VN:
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29.75%). In the latter group, the VV ratio (21.95%) is slightly decreased. Finally, in
the same matrix verb group, the greatest percentage of the backtrackings is in the VV
condition (26.88%). It should again be noted that the backtrackings reported here are

not marked for the exact source and goal words.

35

30

25

— @Same MV Group

15 | @ Different MV Group

OBoth MV Groups
10 -

Mean % of Backtracking Counts

NN NV VN \A%

Figure 6.6: The Average Percentages of Backtracking Counts for the Four Prime-Target
Combinations in the Same and Different Matrix Verb Groups and the Combination of Both

ii. Mixed ANOVA Results:

» There is a significant two-way interaction between “Group” (same or different
matrix verbs groups) and “Target Type” (the grammatical type of the critical word of
the target sentence): F(1, 48) =7.909, p =.007, npz =.141. For the same matrix verb
group, the average percentage of backtracking counts originating from verbal targets

(i.e. target sentences containing a nominalized verb as critical word) (M = 26.097, SE
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= .739) was higher than those originating from nominal targets (i.e. target sentences
containing a possessive noun as critical word) (M = 23.903, SE = .739); whereas for
the different matrix verbs group, the average percentage of backtracking counts
originating from nominal targets (M = 26.901, SE = .769) was higher than those
originating from verbal targets (M = 23.099, SE = .769).

b. Locating Backtracking:

1. Descriptive Statistics:

» Overall, there were 1109 backtrackings from the target sentence to the prime
sentence. 637 of these were observed in the same matrix verb group and 472 of them
were observed in the different matrix verbs group. Figure 6.7 demonstrates the
general distribution of backtrackings between the words in prime and target
sentences. In the 16 chart labels, there are always two numbers. The first number in
the labels indicates the source word number (which word of the target sentence the
backtracking started) and the second one indicates the goal word number (which

word of the prime sentence the backtracking ended).

As shown on Figure 6.7, the greatest proportion of the backtrackings is that
represented by the label: 4 2. This indicates that most of the backtrackings were
those that started from the 4th word of the target sentence (i.e. the matrix verb of the
target sentence) and that ended at the 2nd word of the prime sentence (i.e. always a
noun marked with the GEN suffix, preceding the critical word). An example for
these backtrackings can be seen in backtracking number 2 (that goes from fixation 18
to fixation 19) in Figure 6.5. There was also quite a large proportion of backtrackings
going from the 2nd word of the target sentence to again the 2nd word of the prime

sentence.
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Figure 6.7: Percentages of Overall Backtrackings from Target Words to Prime Words

» For both the same and different matrix verbs groups, most of the backtrackings
were those that originated at the 4th and last word of the target sentence, which was
the matrix verb, and ended at the 2nd word of the prime sentence. The 2nd word, the
GEN-marked noun indicates the beginning of the GEN-POSS construction. The
critical word, either a noun or a nominalized verb, always has possessive agreement
with this 2nd word. The second most frequent backtracking path was from the 2nd
word of the target sentence to the 2nd word of the prime sentence for both groups.
However, as can been seen on Figure 6.8, which gives the raw backtracking counts,
the frequency of backtrackings in this latter path (2nd word to 2nd word) was greater

for the same matrix verb group than for the different matrix verbs group.
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Figure 6.8: Raw Numbers of Backtrackings from Target Words to Prime Words for Both the
Same and the Different Matrix Verb (MV) Groups

ii. Chi-square Results:

» A chi-square test was performed to determine whether the backtrackings of the
same matrix verb group were equally distributed across the different locations with 4
source and 4 goal points. The results indicated that backtrackings were not equally
distributed across these paths: X*(9) = 88.106, p = .000. This was a global measure of
uniformity of backtracking, pertaining to the entire contingency table (APPENDIX
R). The most frequent path was from the 4th word of the target to the 2nd word of
the prime (21.19%), whereas there were no backtrackings from the 2nd word of the

target to the 4th word of the prime.

» A second similar chi-square test was performed to determine whether the
backtrackings of the different matrix verbs group were equally distributed across the

different locations with 4 source and 4 goal points. Again, backtrackings were not
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equally distributed across these paths: X*(9) = 60.804, p = .000. As in the previous
group, the most frequent path in this group was also from the 4th word of the target
to the 2nd word of the prime (27.97%). The least frequent path, on the other hand,
was from the 1st word (which is the NOM subject nominal) of the target to the 4th

word (i.e. the matrix verb) of the prime (0.21%).

Discussion

In this section, we interpret the analyses of the distribution of the backtrackings
across the four prime-target conditions and across all possible locations (source-goal

words at the beginning and the end of the backtrackings).
1. Backtracking Rates:

The descriptive statistics and the Mixed ANOVA results on the percentages of
backtracking counts on the four different prime-target combinations suggest that the
rate of backtracking does not seem to depend on whether the condition is priming-
favoring or not, contrary to our hypothesis (H6.5). We see that backtracking does
happen across the board. In the same matrix verb group, most of the backtrackings
from the target to the prime take place on the VV condition (prime and target both
with nominalized verbs as the critical word), which is compatible with the priming
results of the reading time analyses presented in the reading times analyses. In the
different matrix verbs group, on the other hand, most of the backtrackings are in the
VN condition (prime has a nominalized verb and target has a noun as the critical
word). This is not incompatible with the previous reading time findings, either: when
the matrix verbs are different, priming is not instantiated; however, the initial
recognition of the (alternate) grammatical category of the target words still motivates

backtracking.

The significant interaction revealed by the Mixed ANOVA also indicated that for the
same matrix verb group, the average percentage of backtracking counts originating

from verbal targets (i.e. target sentences containing a nominalized verb as critical
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word) was higher than those originating from nominal targets (i.e. target sentences
containing a POSS noun as critical word); whereas for the different matrix verbs
group, the average percentage of backtracking counts originating from nominal
targets was higher than those originating from verbal targets. This is also compatible
with the reading time results: when the matrix verbs are identical, priming pops in
and for verbal critical words, decomposition takes place; as a result, most of the
backtrackings start at the verbal target and go to the verbal prime for this group.
When the matrix verbs are different, there may be no time left for the
decompositional analysis of the embedded nominalized words, leading to the
decrease in the rate of the backtrackings that originate from the targets with verbal
critical words. This suggests that there might be a limit to the depth of analysis one
can afford and an allocation of resources is required. It is also noteworthy that the
backtrackings reported in this analysis could start at any of the four words of the
target and go to any of the four words of the prime. There was not any distinction
with respect to the exact source and goal of the backtrackings. For this reason, we

also ran the chi-square analysis to locate the backtrackings.

2. Locating Backtracking:

We had hypothesized (in H6.6) that “backtrackings would start off at the critical
word of the target sentence and go to the critical word of the prime sentence” (This
would be the cases labeled with “3 3" in Figures 6.5 and 6.6). However, it turned out
that this was not the case (overall only 3% of the backtrackings was between the
critical words). Instead, the observation of the backtracking patterns revelaed the
most frequent trajectory for both the same and the different matrix verbs was the one
between the matrix verb of the target and ended at the second word of the prime
sentence, which was the GEN-marked noun. The second most frequent path for the
backtrackings was between the second words of the target and the prime sentences.
The chi-square analysis for each group also statistically verified that the backtracking

counts were not equally distributed across the possible paths. The ones indicated
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above were the most frequent paths. Even though the analysis does not provide a
statistical comparison of the two groups due to the nature of the data, the prominence
of the backtrackings from the target matrix verb to the second word of the prime
seems greater for the different matrix verbs group than the same matrix verb group
(the raw numbers seem to indicate the reverse; however, given the differences in the
overall counts, percentages prove more suitable for this comparison). In addition,
with respect to our secondary hypothesis concerning the backtrackings between
matrix verbs in the two different groups, we can say that overall there are very few
backtrackings between the two matrix verbs (3%) and the raw numbers are exactly
equal for the two groups (17 such backtrackings) although the different matrix verbs
group (which has a smaller overall backtracking count) has a greater percentage

(3.60%) of such backtrackings than the same matrix verb group (2.67%).

The very interesting finding that the backtrackings go to the GEN-marked nouns in
the prime instead of the expected POSS-marked critical words suggests a crucial and
exciting conclusion. As the GEN-marked noun always represents the beginning of
the GEN-POSS construction, it is the starting point of the critical phrase, irrespective
of whether a POSS noun or a nominalized verb will follow it. As the backtrackings
mostly concentrate on this word, it is possible to assume that processing in this
context might be in line with the linguistic structure. Therefore, processing and

backtracking in this task might be sensitive to linguistic structure and hierarchy.

6.5 General Discussion

In conclusion, this eye-tracking study on structural priming in the comprehension of
Turkish GEN-POSS constructions with POSS nouns and nominalized verbs revealed
interesting novel results. The results of the reading time analyses indicated that even
though the matrix verb is often at the final position in the sentence, during an offline
reading task, the lexical repetition of this matrix verb in prime-target pairs acts as an
essential “filter” or “gate” to allow for the priming effects to surface. In those cases

where the matrix verbs are not identical, the lexical recognition of those predicates
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seems to take up all of the limited time and available cognitive resources and thus
override priming effects. When the matrix verbs are the same and the more
embedded GEN-POSS constructions become accessible, the priming effects show
up. For the simple nouns, priming-favoring contexts make it easier to process the
target critical noun, which is the expected facilitating influence of priming. For the
morphologically complex nominalized verbs on the other hand, the access to this
finer level of structural hierarchy leads to a decompositional analysis, which takes

more time and resources and hence brings about reverse priming effects.

The analyses of the backtrackings on the other hand, provide additional support to
the results that the reading time analyses revealed. The rates of backtrackings in the
four prime-target contexts complement the same picture as the reading time results.
The analysis of the source and goal points of the backtrackings implies that readers
revisit the (entire) construction that embeds the critical word, once they are finished
with the target sentence or the target construction. The observation that the locus of
backtracking is the beginning of the GEN-POSS construction also raises the
possibility that processing follows the linguistic structure of the constructions under

scrutiny.

To sum up, the findings of the study coming from both the reading times and the
analysis of the backtrackings of the participants’ eye-gaze are consistent and
informative for the structural priming in Turkish GEN-POSS constructions with

possessive NPs and nominalized verbs.

6.6 Combined Discussion of the Self-Paced Reading and the Eye-
Tracking Studies

The observation that similar facilitating and reversed priming effects are found in the
self-paced reading task and the same matrix verb condition of the eye-tracking study

has some implications for the processing of a head-final language like Turkish.
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The self-paced reading study shows that priming effects appear before the actual
matrix verb is read. The eye-tracking study, which presents complete prime and
target sentences in pairs, demonstrates these same (facilitating and reverse) effects
only when the same matrix verb is used in the prime and the target sentences, and not
when the matrix verbs are different. There are two possible explanations to this

parallelism.

It could be that during online processing, a virtual/dummy verb with abstract
morpho-syntactic features is projected, which does not interfere with processing
and therefore does not bring any additional processing costs. The processing cost
would come only after the semantic material relating the matrix verb comes in,
after the actual verb is lexically accessed. Thus, in the self-paced reading study,
the virtual verb does not bring any extra cost to the processor; therefore, the
deeper embedded level is also processed, leading to facilitation for nouns and
difficulty for nominalized verbs due to the initialization of the decomposition. In
the same matrix verb condition of the eye-tracking study, the insertion of the
semantic content does not cost too much, either. Therefore, the more embedded-
level processing, where the priming effects come to surface, is also initiated. The
reason why the processing of the identical matrix verb is not that costly can either
be the residual activation of its lexical-semantic content or the possibility that the
virtual verb carrying the abstract morpho-syntactic features be also lexically
specified to some extent. In the different-matrix verbs condition of the eye-
tracking study; on the other hand, the load of processing of the new matrix verb
with new semantics takes up the cognitive resources and the reader does not get
to the deeper level where priming effects would emerge. This remarkable finding
could be due to a kind of intrinsic allocation of limited cognitive resources,
because in the task, there was not any time limitations imposed on the readers. It
could be possible that there are limited resources for the processing of a single
sentence independent of the actual time it would take to parse it fully.
Alternatively, there may be a characteristic speed of reading and parsing which

cannot be extended beyond a certain range.
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ii.

A second possibility is that during the online processing going on in the self-
paced reading task, not only the abstract morpho-syntactic features of the matrix
verbs are projected; but instead the same exact verb might be expected in the
same position. This would directly correspond to the same matrix verb condition
of the eye-tracking task. Again, it does not necessarily have to be an expectation
in the strict sense of the word and it could also be residual activation that spreads
from the last processed matrix verb. But crucially, this expected or residually
activated verb would be completely lexically specified. If the expected or
residually activated features include not only the morpho-syntactic features and
but also the lexical semantics, then the difficulty of processing that results from

having a new verb could also stem from the need to revise the initial lexical item.

To sum up, the analysis of the reading times of the matrix verbs in the eye-tracking
study showed that overall the matrix verbs in target sentences are read more slowly
than those in prime sentences, but that this is due to the behavior of the different-
matrix verb group; for the same matrix verb group, the target matrix verbs are read
faster. At this moment, we cannot decide among these two alternative explanations,
i.e. whether the added processing cost of encountering a new matrix verb stems just
from the insertion of new semantic material into a lexically underspecified abstract
verb (i) or from the need to need to revise an unexpected form which does not match
the anticipated one (ii). Future research with a baseline measure of the reading times
of new matrix verbs without priming contexts is required to factor out these
explanations and tease them apart. A self-paced reading study in which the matrix
verb is left open for the participants to complete would also be helpful in finding the
answer. This distinction would be crucial for the debate on the extent to which

syntactic knowledge is lexicalized.

Taken together, the results of the two reading studies provide information about
general processing strategies used in Turkish. The results of the self-paced reading
study indicate that, in a head-final language like Turkish, processing begins

immediately, as soon as some morpho-syntactic information comes in, and that the
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readers do not wait until the end of the sentence to start processing the available
information. The finding that priming effects can occur before the matrix verb has

been encountered shows that processing in Turkish is indeed incremental.

Another important finding, revealed by the backtracking analysis is that processing
also seems to follow the hierarchical linguistic structure such that phrase and clause

boundaries are respected for units undergoing processing.

To conclude, the results of the two structural priming studies in Turkish GEN-POSS
constructions also suggest that there is great potential for future research in
psycholinguistic experimentation in Turkish language comprehension, which is yet a

young field of study.
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CHAPTER 7

GENERAL DISCUSSION

7.1 Summary and Discussion of Findings

In this chapter, we discuss the findings of the experiments presented in the previous
chapters. To this end, we first summarize and discuss the results of each experiment
individually in the present section. Then, in section 7.2, a general review of the three
experimental chapters is provided. This review relates the findings of the studies
using the three different methods to investigate structural priming in Turkish GEN-

POSS constructions.

7.1.1 Preliminary Study

The preliminary study (4.1) had the objective of determining the frequency of co-
occurrence of nouns and nominalized verbs with a set of matrix verbs that
grammatically allow both types of complements, in natural written language
production. Accordingly, participants were asked to fill in sentence fragments that

contained a NOM subject, a noun in GEN case, the blanks and the matrix verb.
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The result was that participants completed the fragments containing some matrix
verbs more often with nominal complements, the fragments containing some other
matrix verbs more often with verbal complements. Above all, it turned out that
fragments with a set of “balanced” matrix verbs were almost equally frequently
completed with both complement types. These “balanced” matrix verbs were: “anlat-
” (to tell), “duy-" (to hear), “gozlemle-" (to observe), “unut-" (to forget), “hatirla-”
(to remember), “anla-" (to understand) and “Ogren-" (fto learn). As these matrix
verbs were not naturally biased towards either nouns or nominalized verbs, they were

used in the stimuli of the structural priming studies that followed.

7.1.2 Structural Priming in Production

The purpose of study 4.2 was to investigate structural priming in the production of
Turkish GEN-POSS constructions. In order to investigate whether there is priming
with respect to the choice of noun- and nominalized verb-complements in GEN-
POSS constructions, in a written sentence completion task, participants were
presented with prime fragments with a matrix verb allowing only a nominal or only a

verbal complement and target fragments with a balanced matrix verb, allowing both.

The result was that participants filled in the target fragments with more nominal
completions than verbal completions after nominal primes, and with more verbal
completions than nominal completions after verbal primes. This finding indicated
that there was a facilitating effect of structural priming in the written production of
Turkish GEN-POSS constructions. Moreover, the overall number of nominal and
verbal target completions were almost the same, showing that the preliminary study

was successful in determining the matrix verbs that were indeed “balanced”.

The results also suggested that although the nouns and nominalized verbs were
within the same morpho-syntactic template, participants seemed to be sensitive to the
constituents of the template, which suggested that during priming grammatical
information regarding the category of the root and/or information regarding the -DIK

morpheme might be accessible. In other words, the representations accessed by
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priming seemed to be specified with respect to the availability of “propositional
information”, i.e. whether the structure in question was phrasal or clausal. The
implication of this finding with respect to the processing of Turkish noun clauses
with nominalized verbs was that despite their outer nominal morphology, they

retained some sentential properties and were still “clausal”.

As the external GEN-POSS plus ACC morphemes attached to nouns and
nominalized verbs were indistinguishable, the observed priming effects could not be
due to the morpho-syntactic template®’. Therefore, the source of the priming of
nominalized verbs might be their verbal root, the nominalization morpheme they take
or both. The following set of comprehension-to-production experiments addressed

this question of the locus of priming.

7.1.3 Structural Priming from Comprehension to Production

A set of five experiments investigated structural priming from written language
comprehension to production. The first four experiments were the main priming
studies and the fifth one was a control. All the experiments were aimed at testing
whether structural priming persists between comprehension and production, which
would imply that the level of representation it accesses is shared by the two
modalities. In particular, the first four experiments investigated different pairings of
simple nouns, deverbal nouns and nominalizations with two different suffixes,
namely -DIK and -(y)Is; in order to find out whether priming effects were due to the

root, the suffix or the overall grammatical category of the lexical items.

" 1t should be noted that although the morpho-syntactic GEN-POSS template cannot be the source of
the priming effects as it was identical on both alternates as a result of the specific design of the present
study, it is perfectly possible that this template can also be primed at a higher level. To test this higher
level-priming, the GEN-POSS morpho-syntax can be contrasted with other morpho-syntactic
relations. For instance possessive NPs can be contrasted with LOC-marked “NPs+ki” construction:
“Ogretmen, [6grenci-nin azm-in]-i gdzlemledi.” (teacher [student-GEN perseverance-POSS.3SG]-
ACC observed: The teacher observed the student’s perseverance) vs. (“Ogretmen, [6grenci-de-ki
azm]i gozlemledi.” (teacher [student-LOC-ADJ perseverance]-ACC observed: The teacher observed
the perseverance in the student).
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Another specific and related purpose of these four experiments was to determine the
extent of nominal/verbal behavior of Turkish simple and deverbal nouns and
nominalizations with different suffixes during processing. Whether this behavior was
consistent with the general linguistic descriptions of the forms was also a question of
interest, although a thorough comparison of the competing formal analyses in the

light of the experimental data was beyond the scope of this study.

The four experiments in this set contrasted the following constructions: Simple
Nouns vs. -DIK Nominalizations (4.3.5), Deverbal Nouns vs. -DIK Nominalizations
(4.3.6), Deverbal Nouns vs. -(y)ls Nominalizations (4.3.7) and -(y)ls

Nominalizations vs. -DIK Nominalizations (4.3.8).

The fifth experiment was also a comprehension-to-production priming study and
tested the phenomenon in the Simple Nouns vs. -DIK Nominalizations pair just like
experiment 4.3.5. However, unlike the rest of the experiments in this set in which all
the matrix verbs were inflected with the past tense/perfective aspect marker -DI, the
matrix verbs of the stimulus sentences in this study carried a variety of tense/aspect
markers in order to ensure that the priming effects observed especially for -DIK
nominalizations were not due to the phonological similarity of this nominalizer to the

inflectional -DI marker.

The methodology used in all five experiments was again a written sentence
completion task. Nevertheless, this time all the experimental items contained
different pairings of “balanced” matrix verbs. Crucially, the prime sentences were
already completed by the experimenters either with a noun or a nominalized verb,
and only the targets were left empty for the participants to fill in. The participants

read the primes and completed only the target fragments.

1. Simple Nouns vs. -DIK Nominalizations (Experiment 4.3.5)

The first study comparing simple nouns with -DIK nominalizations revealed that

nominal primes increased the amount of nominal target completions and verbal
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primes increased the amount of verbal target completions, indicating priming effects.
This finding was comparable to the previous structural priming study in production.
The result of this study also proved that structural priming of the Turkish GEN-POSS
constructions persists between comprehension and production (independently of the
lexical repetition of the matrix verb); thereby supporting the proposition that
structural priming taps a level of linguistic representation shared between production

and comprehension.

2. Deverbal Nouns (with -1, GI, and -(A)K) vs. -DIK Nominalizations (Experiment
4.3.6)

The second study tested lexicalized nouns derived from verbs, i.e. deverbal nouns
and -DIK nominalizations. It also revealed a similar priming effect: nominal primes
led to a greater number of nominal target completions while verbal primes led to a
greater number of verbal target completions. When the results of this study were
compared with those of the previous study in terms of the responses to nominal
primes, it was observed that the gap between the number of nominal and verbal
completions was even numerically larger after primes that were deverbal nouns
(4.3.6) than after primes that were simple non-derived nouns (4.3.5). This suggests
that despite their verbal root the lexicalized deverbal nouns might be processed like
nouns. Furthermore, the presence of the derivational suffix might even make the
“nounhood” of the resulting lexical item marked, reflected by the larger gap between
nominal and verbal completions following nominal primes than that of the previous
study. Overall, the present results indicate that it cannot simply be only the
grammatical category of the root which determines the noun-like or verb-like
behavior of morphologically complex forms with respect to structural priming but
that (after completion of a derivational process) the grammatical category of the
resulting entity - here a deverbal noun - is relevant. This implies that the verbal
features of the root of the lexicalized deverbal noun must have been erased, so that

they are inaccessible.
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3. Deverbal Nouns (with -1, GI, and -(A)K) vs. -(»)Is Nominalizations (Experiment
4.3.7)

The third experiment investigating deverbal nouns and -(y)Is nominalizations (4.3.7)
revealed some different results than the other experiments in this set. Instead of
getting more nominal target completions following nominal primes, (i.e. deverbal
nouns) and more verbal target completions following verbal primes, (i.e. -(y)Is
nominalizations) as before, the result here was an increased amount of “nominal”
completions across the board, irrespective of whether the prime sentence contained a
deverbal noun or a -(y)Is nominalization. This showed that although their roots were
verbal, not only deverbal nouns but also -(y)Is nominalizations behaved like nouns in

this context and primed nominal completions.

4. -(y)Is Nominalizations vs. -DIK Nominalizations (Experiment 4.3.8)

The fourth experiment (4.3.8) tested nominalizations with two different
subordination markers: -(y)Is and -DIK. This time, -(y)Is nominalizations were
considered as nominal as opposed to the strongly verbal -DIK nominalizations in this
study. The results demonstrated priming effects: -DIK primes increased the number
of verbal target completions; whereas -(y)Is primes led to an almost equal amount of

nominal and verbal target completions.

When this hybrid behavior of -(y)Is was compared to its noun-like behavior in the
previous study (4.3.7), it became evident that the priming behavior of -(y)Is was
influenced by the overall context in which it is presented. When presented along with
nominal prime alternatives (i.e. deverbal nouns in study 4.3.7), -(y)Is nominalizations
seemed to behave more like nouns; when presented with other strongly verbal -DIK
nominalization primes, however, they primed equal amounts of nominal and verbal
answers. Although there were three fillers between each prime target pair and the
types of nominal and verbal pairs alternated, there still seemed to be an effect of the
“general context” on -(y)Is nominalizations. On the other hand, although the

presence of deverbal noun primes in the same stimulus set shifted the hybrid
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behavior of -(y)Is to the nominal side (as in 4.3.7), it did not have the same power on
the consistently verbal -DIK nominalizations (as in 4.3.6). Another interpretation
could be that it was the presence of the strongly verbal -DIK alternatives that
promoted the verbal behavior of the regularly noun-like -(y)Is nominalizations and
that brought it to a balanced (hybrid) level (in 4.3.8). However, the persistently
verbal -DIK did not have such an influence on either simple nouns (4.3.5) or
deverbal nouns (4.3.6). Either way, the degree of nominal/verbal behavior of -(y)Is
seemed to be sensitive to such contextual effects; whereas the nominality of simple
nouns and deverbal nouns and the verbality of -DIK nominalizations were not prone
to such contextual influences. Simple nouns and deverbal nouns always primed
nominal target completions and -DIK nominalizations always primed verbal
completions. The volatile behavior of -(y)Is indicated that although it was not
consistently “noun-like” in the sense of actual lexicalized nouns, it is nevertheless
less “verb-like” than the strictly verbal -DIK. Overall, these findings are compatible

with the general linguistic descriptions of each of the forms inquired here.

The combined findings from these four experiments brought about the following

implications:

» There was priming from comprehension to production, which supported the view
that the representations manipulated during the two processes might be shared. The
particular aspects of linguistic knowledge that were activated during reading were

readily available and thus more frequently used in consequent production.

» With respect to the type of target completions they primed, deverbal nouns
behaved like simple, non-derived nouns. This was in spite of the fact that the root of
the deverbal noun was verbal. In consequence, the grammatical category of the root
cannot be the sole source of priming: the suffixes that attach to it and which change

its grammatical category must be crucial.

» Noun clauses with -DIK nominalizations most persistently primed verbal

completions and behaved strongly clausal, in consistence with their linguistic
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properties. This could be related to several linguistic factors such as the
tense/aspect/modality property of -DIK, its verbal homophone morphemes and its
prominence as the main means of subordination in Turkish. -DIK proved to be a

ubiquitously salient morpheme in these studies.

» The priming behavior of noun clauses with -(y)Is nominalizations, on the other
hand, was shaped by the type of the alternative prime, which pointed to general
contextual effects on priming. -(y)Is nominalizations demonstrated both nominal and
verbal properties: when paired with deverbal nouns they were rather noun-like and
when paired with -DIK nominalizations they primed an almost equal amount of
nominal and verbal target completions. This was again consistent with the linguistic
descriptions of the suffix which is considered to be less clausal than -DIK. To sum
up, the nominalization suffix was determinant in the behavior of the noun clause: -

DIK was more verbal/sentential than -(y)Is.

» With respect to the investigation of structural priming as a methodological
paradigm, a crucial observation was the overall context-sensitive effects on the

hybrid priming behavior of the -(y)Is morpheme.

» In conclusion, the combined results of these four experiments revealed that
structural priming was sensitive to morpho-syntactic information in terms of the
presence or absence of certain subordinating and derivational suffixes, and more

specifically to the resulting grammatical category of the lexical items.

5. Control Experiment: Tense/Aspect Markers in Simple Nouns vs. -DIK
Nominalizations (Experiment 4.3.11)

To ensure that the priming effects found in the four previous bi-modal priming
studies, in particular those related to -DIK nominalizations, were not due to the
phonological affinity of the -DIK subordinator to the -DI past tense/perfective aspect
suffix -DI (which was attached to the matrix verbs of every single sentence and

fragment), a control study was conducted. The design of this control study was
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identical to that of experiment (4.3.5) except the fact that the majority of the -DI
inflectional markers were replaced with other tense/aspect markers: 50% of all
matrix verbs were now inflected by the imperfective progressive -(I)yor, 25% of
them were kept inflected with -DI and the remaining 25% were inflected with either
the perfective/evidential past marker -mls, the future marker -(y)AcAK, or the aorist

~(A/Dr.

The results of this control study showed that when new tense/aspect markers were
introduced, the participants tended to provide more nominal completions than verbal
completions in the target fragments overall. To put it differently, the reduction of the
proportion of the -DI’s on the matrix verbs was associated with a decrease in the
overall amount of verbal target completions. This implies that there might be an
interaction between -DI and -DIK. On the other hand, the finding that was most
closely relevant for the present purposes was that the priming effect persisted even
when the proportion of -DI inflections were reduced to a great extent. Hence, the
priming effect observed in the previous studies cannot be solely due to the repetition
of the sentence-final tense/aspect marker -DI and its phonological resemblance to the
nominalizer -DIK. The interaction between the two morphemes seemed to be limited
to the (morpho-)phonological level and did not influence the priming effects that

arise at the morpho-syntactic level.

7.1.4 Control Study: Natural Tense/Aspect Marker Frequencies of Matrix
Verbs

This second control study, also employing the written sentence completion task, was
conducted in order to provide a better understanding of the relation between the
priming effects and the tense/aspect marker on the matrix verb of the sentence.
Unlike the studies in sections 4.2 and 4.3, this control experiment was not a structural
priming study per se. It was designed specifically to examine the natural frequencies
of the five tense/aspect markers that could be attached to the matrix verbs; which

would facilitate the choice of the inflectional markers to be used in the following
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structural priming studies in comprehension. Participants were presented with
sentences and asked to inflect the verbs given in parenthesis in citation form. The
sentences also contained possessive NPs or noun clauses with -DIK nominalizations
and were designed as pairs that included the same or different type of complements.
The reason for this priming-inspired design was that the control experiment also had
two secondary aims: to closely investigate (i) the specific relation between -DI and
-DIK, and (ii) the priming and grammatical category related condition patterns in

which the same matrix verb tense/aspect marker was repeated subsequently.

The results suggested that participants preferred to inflect most of the matrix verbs
with the -DI marker. This was also our initial intuition which had motivated us to
adopt -DI in the stimuli of all the preceding studies. In the absence of temporal or
aspectual clues and a discursive context, -DI might be used as an unmarked default

tense/aspect marker.

In addition, the participants provided more -DI inflections when the two
experimental sentences contained the same type of complement (noun-noun or
nominalized verb-nominalized verb) than when they contained opposite types of
complements (noun-nominalized verb or nominalized verb-noun). This implied that
temporally frequent encounters of -DIK nominalizations and not intensive but
infrequent encounters with it (once in each pair rather than twice in every other pair)
was related to the increase in the tendency to inflect the matrix verb with -DI. This
provided further support to the view that the relation between the two morphemes

was versatile, short-lived and possibly (morpho-)phonological.

When the sentence pairs both of which were completed with -DI were investigated, it
was found that such repetition was not distributed evenly across the four priming
combinations (Same-Different x Nominal-Verbal). The repetition of the -DI
inflection on the two matrix verbs, was least often observed when both the prime and
the target contained nominal complements (and hence no -DIK nominalizations).
This finding also strengthens the suggestion that -DIK and -DI are (morpho-)
phonologically related.
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Although the previous control experiment (4.3.11) firmly proved that priming effects
were independent of the matrix verbs’ tense/aspect markers, given the relation
between -DI and -DIK (and despite the evident naturalness of -DI) it was decided not
to use -DI on the matrix verbs in the following comprehension priming studies. This
precaution was taken to ensure that the results would be freed of possible

phonological confounds.

7.1.5 Structural Priming in Comprehension: Self-Paced Reading

The main objective of the self-paced reading study was to investigate structural
priming of Turkish GEN-POSS constructions in an online written language
comprehension task. This online comprehension task enabled us to study whether
structural priming in the comprehension of a head-final language like Turkish was
independent of the processing of the matrix predicate of the target sentence. A
secondary aim was to compare the relative processing loads of nouns and

nominalized verbs of equal length in terms of syllable number.

Participants were presented with prime and target sentences word by word in the
middle of a computer screen. When they finished reading one word, they pressed a
keyboard button to replace that word with the subsequent one. Their reading time of

each word was thus recorded.

Prime and target sentences were manipulated such that they contained either the
same type of grammatical critical words (noun in prime-noun in target or
nominalized verb in prime-nominalized verb in target) or different types (noun in
prime-nominalized verb in target or nominalized verb in prime-noun in target). If
there was a facilitating effect of priming, the critical words in the targets that follow
a prime sentence with the same type of critical word should be read faster. Crucially,
at the moment in which the critical word in the target was read, the matrix verb of the

target sentence would not have been encountered yet.

211



The analysis of the reading times of prime critical words provided the baseline
processing loads of nouns and nominalized verbs: In primes nouns were read faster
than nominalized verbs. Verbs nominalized by the suffix -DIK brought a higher
processing load to the cognitive system than simple nouns. This could be related to
the differences in the structural complexity, semantic density and frequency of the
two types of lexical expressions. Moreover, the analysis of the critical words in
primes also revealed that the order of occurrence also mattered: the participants got

faster as they progressed in the task.

The more relevant analysis was the one on the reading times of the target critical
words. In addition to confirming the general difference in the processing loads
(higher for nominalized verbs than simple nouns), this analysis also revealed that
target nouns were read faster when the prime also contained a noun than when the
prime contained a nominalized verb. For target nominalized verbs, it was the other
way around: they were read faster when the prime contained a noun than when the
prime contained another nominalized verb. This showed that there was a facilitating
priming effect for nominal targets following nominal primes and there was a “reverse
priming” effect for verbal targets following verbal primes. To put it differently, the
priming effect manifested itself as facilitation for simple nouns, as expected and as

increased processing time for the complex nominalized verbs.

To sum up, although nominalized verbs (in -DIK nominalizations) carried the same
exact nominal external morphology as the simple nouns in possessive NPs, they
brought a higher load to the language processing system than simple nouns did
possible due to a combination of morpho-syntactic and semantic factors. The
repetition of the same type of complement had a facilitating priming effect for
nominal target verbs, as expected. However, for verbal targets the facilitating effect
seemed to be overridden by the increased processing load due to the extra time
required for the decomposition of the nominalized verbs and spillover from the

preceding verbal prime. In other words, the priming effect manifested itself in the
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form of increased processing load due to the instantiation of the decomposition. The

explanation must therefore lie at the morphology-syntax interface.

In conclusion, this study revealed some structural priming effects in the
comprehension of Turkish GEN-POSS constructions. As the critical words had
appeared before the matrix verb of the target sentence was read, the observed effects
could not have resulted from the actual processing of this superordinate predicate.
This first suggested that in Turkish, processing was indeed incremental in that the
participants did not wait until the end of the sentence (i.e. the matrix verb) to initiate
processing. Moreover, it implied that either priming was independent of the matrix
verb in Turkish and that readers did not engage in any processing related to the
matrix verb until it was actually encountered; or that the readers assigned a “virtual”
matrix verb which could be a full matrix verb with complete lexical semantics or a

semantically empty (or underspecified) bundle of abstract features.

7.1.6 Structural Priming in Comprehension: Eye-Tracking

The eye-tracking experiment complemented the previous self-paced reading study to
further investigate structural priming in the comprehension of the same pair. In this
new design, sentences were not presented word by word, but rather as pairs of
complete sentences. The eye-tracking device recorded the participants’ eye-

movements as they read the sentences.

This study not only investigated structural priming in the comprehension of Turkish
GEN-POSS constructions (with a different method), but also aimed to clarify the role
of the lexical repetition of the matrix verb in prime and target sentences on structural
priming in comprehension. Accordingly prime and target sentences with either the
same or different types of complements (nouns or nominalized verbs) were presented
in pairs. In one group, the matrix verbs of the primes and the targets were identical,
whereas in the second group, the matrix verb of the target was different from that of

the prime.
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As before, another aim was to compare the processing loads of nouns and
nominalized verbs. Furthermore, a different secondary aim was to investigate a
separate kind of “lexical identity” priming on the matrix verbs by testing whether the
matrix verbs in the targets would be read faster in the same matrix verb group than in
the different matrix verbs group. In addition, exploiting the technical advantages of
the eye-tracking methodology, we measured not only the reading times but also the
backtrackings, i.e. the instances in which the readers’ eye-gazes moved back from
the target to the prime. The final aim was therefore to examine the rates and

distribution of such backtrackings.

The results first confirmed the now established difference in the processing loads of
nouns and nominalized verbs in both prime and target sentences. Moreover, the
analyses also revealed that the reading times of the target nouns were greater when
the prime contained a nominalized verb than when it contained another noun; and
similarly, the reading times of the target nominalized verbs were greater following a
prime with another nominalized verb than after a nominal prime. This result, which
is identical to that revealed by the self-paced reading study resulted from the
behavior of the same matrix group. In other words, the same matrix verb condition of

the eye-tracking study and the self-paced reading study led to the same results.

Our interpretation to the finding that the facilitating priming effects on nouns and the
reverse priming effects on nominalized verbs were only observed in the same matrix
verb group of the eye-tracking study was as follows: the lexical repetition of the
matrix verb might be an essential “filter” or “gate” to allow priming effects to
surface. When the matrix verbs were the same in the prime and the target, this would
not cost any additional processing load. The cognitive resource and time savings
would make the more deeply embedded GEN-POSS construction accessible and the
priming effect would emerge. For simple nouns this effect demonstrated itself as
increased ease of processing whereas for nominalized verbs it led to processing
difficulty, due to the decomposition of the complex forms. In the different matrix

verbs group, the recognition and processing of the new lexical item used up a
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substantial amount of the resources as a result of which the level where priming

effects would surface was never accessed.

Another finding was that the target matrix verb was read faster in the same matrix
verb group than in the different matrix verbs group. This “lexical identity priming”
was a different type of priming, taking place at a different level. This finding implied

that priming effects could be observed concurrently at different levels.

To conclude, the analysis of backtrackings showed that for the same matrix verbs
group there were more backtrackings originating from verbal targets than from
nominal targets; whereas for the different matrix verbs group, it was the other way
around. This pattern was consistent with the reading time results with respect to the
view that the presence of identical matrix verbs in the prime and the target, acted as a
“filter/gate” and “reverse priming” effects were observed for nominalized verbs.
Finally, the localization of backtracking raised the interesting possibility that
processing might follow linguistic structure: Most of the backtrackings landed on the
second word of the prime sentence, which was the GEN-marked noun marking the
beginning of the phrase; rather than going directly to the critical POSS-marked noun

or nominalized verb.

7.2 General Review of Experimental Chapters

In this section, we zoom out and discuss the general findings of the experimental
chapters. We first review the overall results of the written sentence completion
studies and then we evaluate the combined findings of the two studies on structural
priming in comprehension. Thus, this general review helps to connect the sentence

completion tasks to the reading time tasks.
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7.2.1 Written Sentence Completion Studies (Chapter 4)

The experiments using the written sentence completion method revealed that there
were structural priming effects in Turkish GEN-POSS constructions, both in
language production and from comprehension to production. The existence of bi-
modal priming provided support for the possibility that the representations activated
during reading and writing might be shared. The priming effects observed in both the
production study and the bi-modal studies occurred independently of the lexical
repetition of the matrix verb. In addition, the effects were persistent for both nominal

and verbal complements.

These priming studies further indicated that the level of representation that structural
priming accesses should be specified with respect to the linguistic information as to
whether the forms in question were phrasal vs. clausal. This finding is compatible
with a series of study specifically investigating whether priming is sensitive to the
phrasal-clausal distinction in English concealed questions (Bahadir & Polinksy,
2010a, 2010b and 2011). These studies demonstrated that structural priming from
written language comprehension to production is sensitive to whether a construction
is a noun phrase as in “The committee announced [the winner of the award]” or a
corresponding complementizer phrase (either an embedded interrogative like “The
committee announced [who had won the award]” or an embedded declarative “The
committee announced [that X had won the award]). Consequently, the results from
this alternation in which the same truth-conditional meaning is expressed in two
different forms, support the present finding with respect to the sensitivity of

structural priming to the distinction between phrases and clauses.

In addition, the observed effects in different types of nouns and nominalizations in
Turkish also suggested that the locus of priming in the present context was not just
the grammatical category information of the root of the lexical items; but rather the
suffix and the resulting overall grammatical type of the expressions. Therefore, it can
be concluded that the priming effects revealed in these studies were of morpho-

syntactic nature.
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The investigation of a variety of nouns and nominalized verbs, namely of simple
nouns, deverbal nouns, -DIK nominalizations and -(y)Is nominalizations also
confirmed that the processing evidence regarding these lexical expressions was in

consistence with their general linguistic description.

The specific priming behavior of -(y)Is nominalizations further uncovered a “general
context effect” acting upon structural priming, which was a remarkable

methodological finding.

Finally, the preliminary study and the two control studies also shed light on a variety
of intriguing questions regarding the identity of the “balanced verbs” that take both
nominal and verbal complements equally frequently, native Turkish speakers’
preferences for the inflection of matrix verbs of individual sentences in neutral
contexts and the possibly (morpho-)phonological relation between the tense/aspect

marker -DI and the subordinating nominalizer -DIK.

7.2.2 Self-Paced Reading Study and Eye-Tracking Study (Chapters S and 6)

These two studies employing the self-paced reading and eye-tracking methodologies
uncovered structural priming effects in the comprehension of Turkish GEN-POSS
constructions. The effects found in the self-paced reading task occurred before the
matrix verb of the target sentence was encountered. The same priming effects were
observed in only the same matrix verb condition of the eye-tracking experiment,
which presented complete sentences in pairs. The observation that the different
matrix verb condition of the eye-tracking experiment did not reveal the same priming
effects suggested that the identity of the matrix verb could be related to the priming
of comprehension in a different way than it is to priming in production and from
comprehension to production where the effects persisted without the repetition of the

matrix verb (e.g. Pickering & Ferreira, 2008).

Although the results of the self-paced reading study seemed to imply that priming
was completely independent of the processing of the matrix verb at first, the

subsequent eye-tracking experiment showed that the relation was not that
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straightforward. If the readers did not engage in any anticipatory processing
regarding the upcoming matrix verb at all, then we should have found the same
effects in the different matrix verbs group of the eye-tracking experiment. This
observation eliminated the first possibility that no matrix verb-related processing
whatsoever would be carried out in online processing®. This leaves us with two

possible explanations:

(1) During online processing readers might be assigning a virtual or dummy
matrix verb (with abstract structural features that could be lexically empty or
underspecified). This would imply that processing could be syntactically
driven in the sense that a dummy matrix verb is first projected and this
projection is then filled with the real lexical item when the reader reads it,
regardless of whether it is the same verb as in the previous sentence or a
different one. This view is in line with a more syntactically driven approach
like that of Friederici (2002) or of Pulvermiiller, Shtyrov, Hasting, and
Carlyon (2008) who have shown that the earliest EEG signals of sentence
processing (ELAN) are syntactic reflexes.

(i1) Alternatively, readers might be expecting the same exact lexical item to
be iterated. This view could be considered to support the idea that processing
is rather lexically driven. Accordingly, the reader could be anticipating the
same lexical verb as s/he had encountered before and then needs to or does

not need to revise this guess when s/he reads the real word.

The cost of processing a different matrix verb in the target could have occurred either
as a result of the insertion of new semantic material or of the replacement due to a
mismatch with preexisting expectation. Either way, this added processing load
overrode the priming effects and inhibited the initiation of the decompositional
analysis at the deeper level where such effects were expected to occur. If further

research supports the former explanation then it could imply that “syntactic

* However, in order to ensure that the absence of priming effects did not originate as a result of
backtracking processes, it is important to run a new self-paced reading with different matrix verbs as a
control. This idea will be further elabotared in the following chapter.
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knowledge is representationally independent of lexical knowledge, yet it can be
influenced by ongoing lexical processing” (Pickering & Ferreira, 2008; p. 440). If the
latter explanation is verified by future studies, on the other hand, this would suggest
that processing could be lexically motivated: in the online self-paced reading task,
the readers must therefore have expected the same matrix verb. The question of how
this interpretation which is plausible in priming contexts would apply to sentence
processing in general in a head-final language would constitute an interesting
research topic. The present results only revealed the existing effect and any attempts
to explain the reasons would be mere speculation at this point. Only further research
specifically designed for the relevant purpose could disentangle these plausible
explanations. Such an endeavor would be relevant for the discussion on the extent to

which grammatical information is lexically specified.

Another way in which structural priming in the comprehension of Turkish GEN-
POSS constructions differed from the corresponding studies in production and from
comprehension to production was that, in comprehension, the effects manifested
themselves differently for nouns and nominalized verbs. In the production and
comprehension-to-production studies, priming effects were demonstrated by an
increase in the amount of target completions for both nouns and nominalized verbs.
In the comprehension studies; however, while priming facilitated the processing of
(i.e. decreased the reading time of) nouns it demonstrated its effect in a reverse way
on nominalized verbs due to the decomposition of the complex nominalization,
which increased reading times. The observation that when the matrix verbs of the
prime and the target differed lexically (as in the different matrix verb condition of the
eye-tracking experiment), the available resources were not adequate to get into the
level where priming would occur. To put it differently, the decomposition of
nominalized verbs was only activated when the resources allowed it. This can be due
to the allocation patterns of limited cognitive resources or due to temporal
limitations. Since the time given to the participants in the tasks were not limited by

the experimenter there could be certain “intrinsic” limitations on the amount of time

219



and resources, which can either be self-imposed by the participant or required by the

language comprehension system.

Finally, the presence of a different sort of priming, namely the “lexical identity
priming” effect on the matrix verbs, was observed when the same predicate was
repeated in the prime and target sentences of the eye-tracking study. This provided
support to the proposition that in principle, priming effects could be observed at all

linguistic levels (Pickering & Ferreira, 2008).

Apart from these structural priming-related findings, the self-paced reading and eye-
tracking studies also revealed some more general results. One such robust finding
was that simple nouns were read faster and thus brought less processing load to the
system than nominalized verbs of equal length in terms of syllable numbers. This
was considered to be due to several factors such as the differences in the
morphological complexity, semantic density or overall frequency of nouns and
nominalized verbs. Moreover, the self-paced reading study suggested that as soon as
some morpho-syntactic information was provided, online comprehension started off.
This was evident as the priming effects emerged before the matrix verb of the targets
had been perceived. This was considered as evidence for the incrementality of

sentence processing in Turkish.

In conclusion, the written sentence completion tasks and the comprehension priming
studies indicated that there was structural priming for Turkish GEN-POSS
constructions in written language production and comprehension, and also between
the two: from comprehension to production. This multi-method approach had the
advantage of allowing us to investigate the priming of a specific target pair
systematically. As explained above, the patterns in which the effects manifested
themselves in different modalities and tasks were different in certain respects. This
implied that although the representations might be shared, the architectures and
mechanisms of the two modalities could be different. Given the differences in the
nature of the input and the output as well as those in the specific requirements of the
two systems this was not an unexpected proposal. Furthermore, the nature of the

tasks in these studies was also strictly intertwined with the properties of the
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modalities. Whereas priming was measured by the counts of completions types in
offline production, it was evaluated in terms of reading times in the comprehension
studies. Overall, priming effects seemed to be more robust in production and
somewhat more volatile in comprehension; which was in line with the observation
that: “different tasks yield different magnitudes of effect as does the particular
structure under scrutiny” (Branigan, 2007; p. 5). To conclude, the noted distinctions
between the priming effects in production and comprehension were probably due to
the differences in the nature of the task which in turn reflected the different

requirements of the modalities.
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CHAPTER 8

CONCLUSIONS

In the final chapter of this thesis, we first revisit the general research questions and
present the answers that the results of the experiments provided to them. Then, we
present the implications of the findings of this thesis. We conclude this chapter and
the thesis by stating the limitations of the study and by suggesting some directions

for future research.

8.1 Revisiting the General Research Questions

8.1.1 Exploratory Conclusions

The basic exploratory research question addressed in this thesis was “whether there
was structural priming in the possessive nouns and nominalized verbs of Turkish
GEN-POSS constructions”. To put it differently, the study had a descriptive
dimension in exploring structural priming in a new alternation from a language
which is typologically different from those widely examined in the structural priming
literature. The overall results indicate that the answer to this main question was
affirmative. The experiments indicated that there was structural priming for nouns

and nominalized verbs in Turkish GEN-POSS constructions.
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Specifically, experiment 4.2 revealed structural priming of these constructions in
written language production. The series of experiments presented in section 4.3
tested a variety of nouns and nominalized verbs and found structural priming effects
from comprehension to production. Finally, the self-paced reading and eye-tracking
studies presented in chapters V and VI also showed that there was structural priming
in the comprehension of Turkish nouns and nominalized verbs in online task,
although this effect manifested itself in rather different ways for the two forms and

seemed to be somewhat more volatile than the effects in production.

8.1.2 Theoretical Conclusions

There were two veins of theoretical questions that the thesis addressed: questions on
representation and processing. We take the exact questions from the introductory
chapter, give them in italic letters and then present the conclusions related to each

specific question.
A. Questions on Representations

A.1 Nature of Representations Structural Priming Accesses.

“What is the level and nature of the mental linguistic representations that structural

priming accesses?”’

- Is the level of representation accessed by priming purely syntactic, purely
morphological or morpho-syntactic for Turkish (in the context of GEN-POSS

constructions)?

» The series of experiments in 4.3 identified the overall grammatical category of the
lexical expressions including nominalization suffixes as the locus of priming effects
observed in the present context. The finding that morphologically distinct simple and
deverbal nouns both primed nominal target completions implied that the level of
representation identified by priming could not be purely morphological. Moreover,

-DIK and -(y)Is nominalizations both of which syntactically act as the noun clause
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predicates did not behave uniformly with respect to priming. This suggested that the
representations priming accessed could not be uniquely syntactic either. Moreover,
the control study 4.3.11 further implied that the observed priming effect on -DIK
nominalizations could not only result from the phonological overlap between the
matrix verb tense/aspect marker -DI and the nominalizer -DIK. Taken together, the
findings of all these studies pointed to the conclusion that in the present context and
experimental design, structural priming had access to representations at the morpho-
syntactic level®. More specifically, the derivational suffix (e.g. -I, GI, or -(A)K)
which is attached to the verbal root changes its grammatical category, which makes
the verbal features of the root inaccessible. This is why the GEN-POSS construction
containing the deverbal noun is an NP. Therefore, for such derived forms, structural
priming seems to access the properties of the resulting structure. For noun clauses
with nominalized verbs on the other hand, the locus of priming could still be the
verbal root (which is also the stem in the stimulus items in this study), the
subordination suffix (-DIK or -(y)Is) or the resulting construction. It seems that for
nominalized verbs priming could access the grammatical category information of the
root/stem as they retain some of their verbal grammatical properties such as being
passivized and assigning ACC case to its arguments, unlike the deverbal nouns. It is
only verbal roots or stems that can take the nominalization morphemes and function
as the verbal predicate of subordinated noun clauses, anyway. Therefore overall the
grammatical category information of the stem after all the morphological derivations

seems to matter. Furthermore, the finding that two different types of nominalizers

* CAVEAT: Since the alternative forms constituting the construction pair under scrutiny here do not
carry the same truth conditional meaning as in the traditional active/passive and PO/DO alternations,
it could be possible to argue that the present effects could also be due to semantic factors. However, in
principle verbal completions can mostly be paraphrased as nouns with the insertion of an auxiliary
word (e.g. “glil-diig-tin-i": laugh-VN-POSS.3SG-ACC meaning that s/he laughed “can be paraphrased
as “giil-diig-ii gergeg-in-i”: laugh-VN-POSS.3SG fact-POSS.3SG-ACC meaning the fact that s/he
laughed) and nominal completions can be paraphrased as nominalizations with the addition of a wh-
word and the light verb “ol-“ (fo be) (e.g. “sorun-un-u: problem-POSS.3SG-ACC meaning her/his
problem can be paraphrased as “sorun-un-un ne ol-dug-un-u”: problem-POSS.3SG-GEN what be-VN-
POSS.3SG meaning what her/his problem was). In any case, the present account suggests that the
effects are not purely phonological, morphological or syntactic; but are rather morpho-syntactic. It
does not eliminate the possibility of interaction with semantics. It is also possible that semantics might
influence priming effects at its interface with morpho-syntax. This possibility would not contradict the
present account..
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(-(y)Is and -DIK) show nominal properties to different extents implies that priming

might also be sensitive to the functional information brought by the nominalizer.

There were various levels in Turkish GEN-POSS constructions. At the outmost layer,
there was the ACC-marked syntactic object, which the whole GEN-POSS
construction constituted (level 1). We were not interested in this outmost layer. There
was also the level with the noun phrase or noun clause constituents of this
construction (level 2). Then, for the noun clauses there was also the level at which
the nominalizer was specified (level 3). That level was not relevant for deverbal
nouns, therefore it is left empty (@) in (2) below. The other level (level 4)
represented the stem which carries the grammatical category information of the
lexical item as a result of the inner morphological derivation process. This level was
not relevant for the nominalized verbs in this study as the roots of the nominalized
verbs used as stimuli were all non-derived verbs, therefore it is left empty (@) in (1)
below. Finally the last and innermost level (level 5) represented the root of lexical
items. Again, as the nominalized verbs in our stimuli did not undergo any derivation,
levels 4 and 5 were conflated for them (i.e. the root and the stem were the same). For
deverbal nouns it is relevant as at level 5 they have the grammatical information of a
verbal root; whereas by the insertion of the derivational suffix, this information
becomes inaccessible and at level 4 it is a lexicalized noun with nominal grammatical

properties. The brackets in sentences (1) and (2) illustrate these five levels.

(1)  Korsan [[[prenses -in  [giil]s- @] -diig];-iin], -i];  duy-du
pirate  princess-GEN laugh -VN -POSS.3SG -ACC hear-PF.3SG

“The pirate heard that the princess (had) laughed/was laughing.”

(2) Korsan [[[prenses -in [sor]s-u]s -@]3 -sun], -ul, duy -du

pirate  princess-GEN quest -ion -POSS.3SG -ACC  hear-PF.3SG

“The pirate heard the princess’s question.”
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The morpho-syntactic representations that structural priming accessed in the
experiments in study 4.3 were located on levels 3 and 4 (and, in the case of
nominalized verb in this example also on level 5 as 4 and 5 are conflated due to the
absence of any derivational morphemes) which determined whether the construction

would be an NP or a noun clause.

- Are the representations structural priming taps specified as phrasal versus

clausal?

» Study 4.2 investigating the priming of possessive noun phrases and noun clauses
in production suggested that phrasal vs. clausal properties of the constructions were
accessible to priming. Experiments in study 4.3 which examined structural priming
of the same constructions from comprehension to production also indicated that the
representations activated during such priming were specified with respect to this
distinction. Finally, the self-paced reading (Chapter 5) and eye-tracking (Chapter 6)
studies investigating priming of GEN-POSS constructions in comprehension also
pointed to the same observation. Despite their external noun-like properties, the
representation of nominalized verbs did not specify them as noun phrases; they were

still “clauses” with some of their inner verbal properties preserved.

- For the morphologically complex forms, what level of representation does

priming access? The root information, the suffix information or both?

» The results of experiments 4.3.6 and 4.3.7 which tested deverbal nouns with -DIK
and -(y)Is nominalizations, implied that it could not be uniquely the root information
that priming accessed. Despite their verbal root, deverbal nouns primed nominal
target completions. Therefore it rather seems to be the grammatical category of the
“stem” that is accessed’’. For deverbal nouns this category is nominal, for the non-
derived nominalized verbs, it is verbal. The other studies in this series further showed

that the choice of the suffix (derivational vs. subordinating, and for the latter -DIK vs.

%0 As the present stimuli included nominalizations with non-derived verbal roots, the root and stem
were conflated. Consequently, for the nominalized verbs in this study, the root/stem information was
accessed. If the nominalized verbs had contained stems that were verbs derived from nouns, then, we
would again have expected the stem (rather than the root) information to be accessed during priming.
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-(y)Is) was also crucial. Thus, for the complex forms, it must have been the overall
grammatical category information obtained after the insertion of the derivational and
subordinating suffixes that was accessed by priming. It seemed that what determined
the behavior of the overall form was the specific combination of morpho-syntactic
information encoded on the stem and the subordinating morphemes, if there were

any.

A.2 Shared Representations in Production and Comprehension.

“Are the representations accessed by priming shared between the language

production and comprehension systems?”’
- Is there priming in a comprehension-to-production task?

» The bi-modal priming experiments presented in section 4.3 indicated that there
was structural priming from comprehension to production. This finding supports the
idea that the representations on which the comprehension and production systems
operate might be shared. The persistence of priming effects across modalities
suggested that at a certain level, the same representations might have been activated.
The representations activated when the participants read a certain type of prime must
have also been accessed in their subsequent writing, as the participants tended to
repeat the prime forms in their own production. To sum up, although the general
architectures and mechanisms of language comprehension and production might be

distinct, the representations on which the two systems operate could be shared”'.

> Although we use the term “shared” in a non-specific way here, it could in principle refer to two
different properties: (1) The representation in production can be translated into a representation for
comprehension or else be made available for comprehension. This would not require a common code
between production and comprehension. (2) At some point there might be a common code that is truly
shared between comprehension and production, in the sense of “ideo-motor theories” of perception
and action (Prinz 1997; Hommel et al. 2001) or simulation theories (Pickering & Garrod 2007). Given
the time-sensitivity of priming (which may not leave enough time for a clumsy translation process)

and the ubiquity of such common coding, it is more likely that the “sharing” is of type (2). However,
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A.3 Representations in Formal Linguistic Theories:

“Are the representations accessed by priming parallel to the formal representations

assumed by linguistic theories?”

- Are the properties of the representations of GEN-POSS constructions compatible

with the relevant linguistics literature?

» The experiments of study 4.3 showed that the representations accessed by priming
indeed showed some parallelism with the corresponding linguistic representations.
Overall, the strictly nominal behavior of deverbal nouns in priming, the verbal
salience of -DIK nominalizations and the intermediate status of -(y)ls
nominalizations (as well as the differences in the accessibility of the grammatical
category information of the root in deverbal nouns and nominalized verbs) were

compatible with the general linguistic descriptions of these forms™.

B. Questions on Processing

B.1 Processing of Turkish GEN-POSS Constructions:

“How are Turkish GEN-POSS constructions processed?”

- Are the GEN-POSS constructions processed as a single syntactic unit or are they

decomposed into their constituents?

» The presence of structural priming effects in the two types of GEN-POSS

constructions in production (study 4.2), from comprehension to production

as the present experiments do not provide concluding evidence in this respect, we do not make the

distinction and use the term “shared” non-specifically.

>2 The present thesis did not aim to distinguish among the specific competing linguistic analyses of
Turkish nominalizations. Accordingly, its experimental findings were only compared to and found to

be in harmony with the characteristic and mostly agreed upon linguistic properties of noun clauses.

228



(experiments in study 4.3) and in comprehension (in the online self-paced reading
study in Chapter 5 and in the same matrix verb condition of the eye-tracking study in
Chapter 6) suggested that GEN-POSS constructions were not just superficially
processed as a single unit; they were rather decomposed into their inner constituents,
i.e. noun phrases and noun clauses. The only exception to this decomposition was the
different matrix verbs condition of the eye-tracking experiment (Chapter 6). In that
particular condition, all the available resources were devoted to the processing of the
lexically distinct new matrix verb that appeared in the target sentence. This increased
processing cost did not leave any resources for the decomposition of the
constructions into their constituents. Therefore, we concluded that the GEN-POSS
constructions were mostly decomposed into their their inner components, when there
were adequate processing resources; and were only processed as a single unit when
costly competing operations took up all the available resources. It was for reasons of
resources only, when decomposition was not achieved. The experiments showed

under which circumstances such decomposition was achieved.

- Is there a difference in the processing loads of simple nouns and complex
nominalized verbs in GEN-POSS constructions that are of the same length in terms

of syllable number?

» A robust finding was that nominalized verbs brought higher processing load to the
system than simple nouns of equal length (i.e. containing the same number of
syllables). The reading time measures of the critical words in not only the primes but
also the targets of both the self-paced reading and the eye-tracking studies confirmed
this result. The reason why nominalized verbs brought more processing load than
simple nouns could be that the former are morpho-syntactically more complex,

semantically denser and possibly less frequent than the latter.

- Are the complex nominalized verbs further decomposed into their morphemes? If

they are, is this decomposition subject to any constraints?
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» Study 4.3.8 which contrasted -DIK and -(y)Is nominalizations revealed that the
processing-related behavior of the two nominalizers was distinct. This finding
implied that nominalizations could undergo decomposition. More direct evidence
came from the self-paced reading task and the eye-tracking study. The increased
processing time of the complex nominalized verbs in both the primes and the targets
suggested that nominalized verbs are further decomposed. However, the instantiation
of this decompositional analysis seemed to be subject to some constraints. As
explained above, nominalized verbs were decomposed most of the time; only when
the available resources needed to be used economically due to some additional
processing cost, as in the different matrix verbs condition of the eye-tracking study,

such a decompositional analysis was not initiated.

B.2 Different Mechanisms in Production and Comprehension:

“Are the processing mechanisms the same or different in language production and

comprehension?”

- Are the same structural priming effects observed in the production tasks and in

the comprehension tasks?

» Although we found structural priming from comprehension to production in study
4.3 and interpreted this as an argument for shared representations, when we looked at
the uni-modal production (4.2) and comprehension studies (self-paced reading in
Chapter 5 and eye-tracking in Chapter 6) separately, we saw different patterns of
priming. In production-to-production priming strong facilitating priming effects were
observed for both nouns and nominalized verbs. Furthermore, these effects were
found when the prime and the target sentences contained different matrix verbs. On
the other hand, the comprehension studies with two different with two different
methodologies indicated that although the priming effects were again present, their
manifestation was different for nouns and nominalized verbs. For simple nouns,
priming decreased reading times; for nominalized verbs priming was in the form of

an increase in processing time due to the decompositional analysis. In addition, in the
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eye-tracking experiment, priming effects only got visible when there were not any
additional processing requirements such as a new lexical item as the matrix predicate
of the superordinate clause in the target. The differences in the priming patterns and
in the nature of the linguistic input and the output of the comprehension and
production modalities point to the possibility that the architectural structure and
operational mechanisms of the two modalities might be different. In fact, the
properties of the tasks that were used for investigating the priming effects in
production and comprehension already reflected the distinct requirements of the two
systems. The consistent differences in priming patterns provided further evidence to
the idea of different processing mechanisms for language comprehension and

production.

The reason why priming effects were most robustly observed in production-to-
production task could be that as the primes were already produced by the participants
themselves and thus were already present in the system, when it came to the target
sentence, they did not have to enter into the system from the outside anymore, as in
comprehension-to-production priming. It seems that what the participants have done
themselves (generating a noun or a nominalized verb) has a greater impact than the
information they receive from the outside. This could imply that the source of
information (whether it is the self or not) might make a difference in terms of the

strength of the representations.

In addition, the processing speed in production priming might be slower as the
participants need time to write down the words. Hence, there might be more time for
the priming effects to unfold or alternatively it could also be more economical to
insert the construction that has already been activated because writing might be more
demanding in terms of processing cost than reading comprehension. As a result, the
processor might commit to its own previous production for the sake of consistency or

in order to avoid “switch costs”.
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B.3 Processing of Turkish in General:

“What does the study of structural priming reveal about the general processing

strategies in Turkish?”

- Does sentence processing in Turkish reflect incrementality, especially with

respect to the Subject-Object-Verb (SOV) word order?

» The self-paced reading study (Chapter 5) which presented the stimulus words one
by one, indicated that structural priming effects occurred before the matrix verb of
the target sentence was encountered. In other words, processing started as soon as the
initial linguistic information was available: the readers did not wait until the end of
the sentence where the matrix verb would have been revealed to start processing.

This supports the view that sentence processing in Turkish is incremental.

» In addition to incrementality, the present studies provided information about other
aspects of sentence processing in Turkish, as well. First, the emerging possibility that
a virtual matrix verb could be projected during online processing or that the most
recently processed matrix verb be expected to be repeated suggests that sentence
processing in Turkish might be not only incremental, but also anticipatory (in the
sense that production mechanisms could be used during comprehension processes
(Pickering & Garrod, 2007)). If further research confirmed sentence processing in
Turkish to be anticipatory, this would contribute to explaining how speakers of SOV
languages deal with the unknown identity of the matrix verb during incremental
processing. Such expectancy driven-processing might actually be what enables the
presence of SOV languages in the first place. This vein of research would prove
fascinating with respect to the interaction of cognitive resources like memory with

language processing and also to the relation between processing and linguistic

typology.

» Another conclusion with respect to sentence processing in Turkish was that overall
it showed parallelism with the theoretical linguistic descriptions of various forms and

sentence structure. For instance, the priming behavior of -DIK and -(y)ls
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nominalizations as well as that of deverbal nouns was consistent with the general
linguistic properties of these forms. Furthermore, the analysis of backtrackings
strongly suggested that processing followed the linguistic structure by respecting
phrase boundaries. Overall, experimental results and theoretical descriptions were

compatible.

» Finally, the preliminary study and the tense/aspect marker control studies also
revealed some specific results with respect to the grammatical preferences during
processing. Among several grammatically acceptable forms, native speakers
constantly make choices during production. The preliminary study identified the
seven “balanced” matrix verbs that were equally frequently used with nominal and
verbal complement; whereas the naturalness control study on matrix verb inflections

showed that in neutral contexts speakers of Turkish opted for the -DI marker.

8.1.3 Methodological Conclusions

The results of the experiments also brought about some methodological conclusions
about structural priming. As the experiments tested structural priming of Turkish
GEN-POSS constructions systematically through a variety of different methods, they

contributed to the understanding of priming as a methodological paradigm.

- Is structural priming in production and especially comprehension dependent on

the lexical repetition of the matrix verb, even in a head-final language like Turkish?

» The primes and the targets in studies 4.2 and 4.3 contained different matrix verbs.
This suggested that structural priming in production and from production to
comprehension was independent of the lexical repetition of matrix verbs. This
observation was consistent with the general literature on priming. With respect to
structural priming in comprehension, first the online self-paced reading study
indicated that the effect occurred before the matrix verb of the target sentence was
encountered. This seemed to suggest that priming in comprehension might be

independent of the processing of the matrix verb of the target. On the other hand, in
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the eye-tracking study, structural priming effects appeared only when the prime and
the target contained the same matrix verb and not when the target introduced a new
matrix verb. The deeper level where such effects occurred would be accessed only
when the matrix verb was repeated. As reflected by the lively debate on the role of
the lexical repetition of verbs in priming of comprehension, this question was
challenging. However, as noted before, in the traditional alternations testing
structural priming, the verb which was repeated (or not repeated) in the prime and the
target was already a part of the construction under scrutiny, whereas in the present
study the matrix verb which was repeated (or not only) embedded the actual prime-
target constructions (which in turn could contain a noun or a nominalized verb).
Overall, comprehension priming as revealed by the eye-tracking experiment
appeared to be more influenced by the repetition of the matrix verbs than production
priming; although in the self-paced reading experiment the effect had appeared
before the matrix verb. The comparison of the results from the two comprehension
studies demonstrated that the nature of the task and its specific requirements might
lead to different processing strategies, particularly in comprehension priming

contexts.

- Are there differences in the robustness of different online and offline tasks in

revealing structural priming effects?

» The systematic investigation of the same constructs with different methodologies
enabled us to evaluate the robustness of online and offline tasks in revealing
structural priming effects. The more traditional, pen-and-paper based offline written
sentence completion tasks proved to be powerful in reflecting structural priming
effects on both nouns and nominalized verbs, irrespective of whether the matrix verb
was repeated or not. The online self-paced reading and the eye-tracking tasks, on the
other hand, revealed the priming effects as facilitation for nouns and as increased
processing load for nominalized verbs. Particularly, the latter task seemed to depend
on the lexical repetition of the matrix verb to uncover priming effects. The sensitivity

and volatility of this task is in contrast to the robustness of the sentence completion
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technique. The simpler and less sophisticated task turned out to be strong in
capturing specific effects. This could again be related to the possibility that the

timing required for writing might be different than that for reading.

In conclusion, this general methodological observation was also inevitably in close
relation with the natural characteristics of the language production and
comprehension mechanisms. The tasks aimed to examine reading comprehension vs.
written production necessarily reflected the particularities of the two modalities. To
sum up, the observed differences in the robustness of different tasks was intertwined

with the specific requirements of the systems under scrutiny.

» An additional methodological finding which was not envisaged in methodological
research questions but was revealed by the results of the experiments was the
observation that the overall context could have an influence on the priming effects.
The volatility of the priming effects found for -(y)Is nominalizations (experiments
4.3.7 and 4.3.8) pointed out that the overall context in which structures were
presented could have a cumulative influence on priming. Such global context effects
occurred in the priming of forms like -(y)Is nominalizations which tend to act
transiently unlike persistently verbal -DIK nominalizations, for instance.
Nevertheless, it should be noted that since this particular “context effect” has been
found for the first time here it should be replicated in the future before it can be
considered as an established fact. In addition to the influence of the general context
which was related to the grammatical category of the alternative structure, there were
also more local pair-specific contextual effects. In the eye-tracking study, the
analysis of the reading times of the critical words in prime sentences (6.4.1) revealed
that the targets had an influence on the primes via the backtrackings. Similarly, the
increased reading times of verbal targets after verbal primes in the same matrix verb
condition of the same study suggest that there could be spillover effects from the
target, as well. Finally, the observation that priming in the eye-tracking experiment
was limited to the same matrix verb condition implied that sentence-level context

also affects priming at the micro-level.
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8.2 Implications

As explained in the Introduction to this thesis, the present experiments had the
potential and ambition to make a number of contributions (section 1.3) to various
related areas of research. In the light of the findings, in this section, we discuss the
implications of our results for these fields. The implications are related to the study
of structural priming specifically in Turkish, to sentence processing in general and of
Turkish in particular, to theoretical linguistics, to the general structural priming
literature, to experimental methodology and finally to the wider field of cognitive

science.

8.2.1 Implications for the Study of Structural Priming in Turkish

To the best of our knowledge, this study constituted the first attempt to investigate
structural priming in Turkish, an agglutinative language, which is typologically
distinct in several aspects from the more widely studied languages in the priming
literature. Focusing on GEN-POSS constructions with possessive NPs and noun
clauses with nominalized verbs, the experiments scrutinized pairs with identical
external morpho-syntactic templates and different internal (nominal or verbal)
grammatical category information. These experiments found structural priming
effects in not only comprehension and production but also from the former to the
latter through a variety of experimental methods. The findings of the present study
raised certain intriguing questions that call for further investigation. As such, this

thesis opens way to future structural priming studies in Turkish.

8.2.2 Implications for the Sentence Processing Literature

By virtue of examining structural priming in a typologically distinct, head-final
language like Turkish, this study provided a cross-linguistic contribution to the

general sentence processing literature, in particular to the literature on SOV
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languages. Specifically, it has implications to the rather young literature on the
structural priming of Turkish. The present findings did not only shed some light on
the processing of Turkish possessive NPs and noun clauses, but also raised intriguing
questions about the incremental and anticipatory nature of sentence processing,
especially with respect to the verb-final word order and about the role of morpho-

syntax in online language processing.

8.2.3 Implications for Theoretical Linguistics

The results of the experiments in this study provided an empirical support to the
general description of deverbal nouns and nominalizations with the -DIK and -(y)Is
morphemes. The strongly nominal and verbal priming behavior of deverbal nouns
and -DIK nominalizations respectively and the hybrid status of -(y)ls
nominalizations are in line with the linguistic properties of these forms. These
preliminary findings are promising and future research based on these results could
help the evaluation of competing linguistic analyses of Turkish nominalizations and
other structures. Overall, structural priming would prove to be a significant

experiment-based source of information for cognitivist linguist approaches.

8.2.4 Implications for the General Structural Priming Literature

As the present study investigated structural priming of a new structure pair in a
typologically different language, it provided some insights for the general structural
priming literature that the previous studies could not address. Exploiting the
agglutinated morphology of Turkish, this study demonstrated priming effects at the
morpho-syntactic level and thus filled in a gap in the general literature. The
differential grammatical category information of the constituents of the same
external template could be primed. Therefore, in a language which heavily depends
on its morpho-syntax to deal with structure, structural priming could go parallel to
the linguistic representation of the particular language. The findings regarding the

role of matrix verb repetition further suggested that language-specific processing
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strategies could influence the specific patterns of structural priming, which is
presumably a universal phenomenon. Finally, as it will be explained in more detail in
the following section (8.2.5), the present study also had methodological implications

to the structural priming literature.

8.2.5 Methodological Implications

The systematic use of different methodologies to test structural priming on the same
construction pair provided an outlook on the “big picture”. Different tasks put
structural priming under scrutiny in production and comprehension, and bi-modally
from the latter to the former. The variety of experimental methods provided
intriguing findings such as the influence of the general context on priming. The
various techniques also revealed the differences in the robustness (in terms of
sensitivity to matrix verb repetition) and patterns (in the manner in which the effects
are manifested on nouns and nominalized verbs) of priming in production and
comprehension. To conclude, it turned out that some aspects of the knowledge of
language were better uncovered under certain designs and not in the others. The
choice of methodology was thus closely related to the nature and demands of the
modality (among them temporal demands) in which structural priming was tested,

and the tasks inevitably reflected the inherent characteristics of the modalities.

8.2.6 Implications for Cognitive Science

A core question in the investigation of human cognition is on the nature of the
interaction between atemporal and abstract formal representations and the
mechanisms of dynamic, online processing that operate on these representations. The
study of language is informative for the understanding of cognition, because
language is both product of the cognitive processes and also an input to the system.
By investigating the structure of language and its use, we can learn about how it is

represented and functionalized in the mind (see section 2.3.1 of Chapter 2).
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Therefore, the investigation of the representation and processing of this prominent
cognitive capacity through structural priming could prove to be a source of
information for the more general discipline of cognitive science. Moreover,
comparisons with the representation and processing mechanisms of other cognitive
capabilities would have implications to the debate of the modularity of language. In
this regard, a promising line of research would be the investigation of parallel
priming effects in other cognitive domains. It is probable that such priming effects

are not exclusive to language (Pickering & Ferreira, 2008).

Structural priming is relevant to several aspects of cognition. Given its functions, it
can be considered as an instance of economy of processing resources. Its effect
seems to be related to the allocation of available resources during processing.
Moreover, by definition, it is intertwined with memory (in particular implicit,
procedural memory, independent of conscious awareness (e.g. Medin, D. L., Ross, B.
H. & Markman, A. B., 2005)). Its functioning can be explained in terms of node
activation and memory traces, or in terms of the principles of dynamic systems, in
which the current system depends on the previous one. Despite the availability of a
vast domain of structural linguistic preferences, which supposedly provides freedom
in the selection among possible options, processing seems to be guided by recent
information and limited in a local field within a larger domain, which is typical of

dynamic systems (e.g. Beer 2000; van Gelder, 1998).

Finally, the affinity between structural priming and the simulation theory proposed,
among others, by Pickering and Garrod (2007), which argues that the production
system is employed during language comprehension, can be further elaborated within

the framework of the embodied cognition hypothesis (Barsalou, 2009).

To sum up, the language-related findings of structural priming raise intriguing

research questions that are also of interest for other aspects of the study of cognition.
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8.3 Limitations and Future Research

As the present thesis had an exploratory mission by virtue of being the first structural
priming in Turkish and on GEN-POSS constructions, its theoretical purposes were
limited to the basic questions related to the representation and processing of
language. Given the fact that it also provided some methodological contributions to
the investigation of the structural priming phenomenon, its scope was inevitably
narrowed down. In this section, we present some limitations of the study and
suggestions for future research. The suggestions for further inquiry include both
possible follow-up studies to complement the aspects of the present study,
particularly those that are outlined in the limitations section, and new lines of

research on structural priming of different constructions in Turkish.

8.3.1 Limitations of the Study

In accordance with the specific purposes of the present study, all the experiments
examined structural priming of Turkish GEN-POSS constructions with possessive
NPs and noun clauses, which constituted an ideal construction pair by virtue of being
composed of lexical items belonging to different grammatical categories (nominal vs.
verbal) while nevertheless appearing in the same external morpho-syntactic template
of the nominal paradigm. Being tailor-made, the investigation of this specific pair
proved to be informative for the specific purposes of this thesis. However the nature
of the pair is somewhat different from the traditionally investigated active/passive
and PO/DO alternations which tested pairs conveying the same truth-conditional
meaning in two different forms or the attachment ambiguities in which a single form
can have two interpretations depending on the preferred structural relation. As a
result, the present study cannot be directly compared to those experiments. This
should be kept in mind during the interpretation of the present findings and
methodological contributions about structural priming. Although the present findings

are valid with respect to the general definition of the paradigm, whether they would
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also apply to these above-mentioned specific types of priming requires further

inquiry, as will be proposed in the following section.

Given that the present thesis was designed as an experimental psycholinguistic
investigation, the methodologies were limited to the behavioral techniques of
sentence completion, self-paced reading and eye-tracking. However, a
complementary corpus study would also prove to be valuable for the investigation of
Turkish GEN-POSS constructions. Such a corpus analysis would strengthen not only
the priming results but also put the frequency of matrix verbs and types of the GEN-
POSS construction in perspective. In the absence of a complete morpho-syntactically
annotated Turkish corpus, the endeavor of taking up such a research either manually
or computationally would constitute a project on its own. This would also be beyond
the present scope, given the experimental focus of this study. However, a thorough
frequency research on corpus data of natural spoken or written Turkish should also

be placed on the complementary future research agenda.

Another specific research endeavor which calls for attention despite being out of the
scope of this study is the challenge of designing experiments to specifically address
linguistic disputes on the exact analysis of these and other constructions. This way,
psycholinguistic experimentation could be not only a source of information for
linguistic theory but also provide objective criteria of evaluation for the assumptions
adopted by competing linguistic theories with cognitivist claims. Boiling this down
to the investigation of structural priming in Turkish, before such an attempt, the
whole set of nominalizations need to be covered. This includes the investigation of
other nominalization suffixes such as -mA (and the relevant matrix verbs that go with
it), subordinations of denominal verbs (verbs derived from nouns), and ambiguous
forms. Moreover, all the combinations of the pairs could be scrutinized with each

methodology to get the complete picture.

The results that emerged from the comparison of the self-paced reading and the eye-
tracking studies also raised new questions with respect to the processing strategies of

verb-final languages. In order to tease apart the possible explanations about the
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convergence of the online self-paced reading results and the same matrix verb
condition results of the eye-tracking experiment, a new design is required. This

proposal is explained in somewhat more detail in the next section.

To conclude, as it is plausible to expect priming effects at all linguistic levels, the
GEN-POSS constructions can also be compared to other types of structures. In other
words, one could test whether the outer GEN-POSS template could be primed. This
was not the purpose of the study to test priming at this higher level; however based
on the present findings, it is possible to hypothesize that this outer template could

also be primed, irrespective of its inner grammatical content.

Finally, the specific investigation of the fillers in addition to the experimental items
could also reveal noteworthy results, for example with respect to the backtracking

analysis.

8.3.2 Suggestions for Future Research

The findings of the present thesis led to several related questions and opened way for
further studies on structural priming in Turkish. In this last section of the thesis, we
present some suggestions for experiments that would complement the present study

and ideas for future structural priming studies in Turkish.

In order to test the priming of Turkish possessive NPs and noun clauses in a way that
1s somewhat more directly comparable to the previous studies in the literature,
different experimental designs can be set up. For instance, in a visual world eye-
movement paradigm™ or a picture description paradigm, participants could be shown
(and asked to describe or just look at) pictures that can denote both possession and an
action (e.g. a picture of a woman walking her dog); following unambiguous prime
sentences with either possessive NPs or nominalized verbs or unambiguous prime

pictures of either object or intransitive actions. Although the possible descriptions of

> Such an eye-tracking task might also be coupled with electrophysiological or neuroimaging
methods to examine the localization and timing of concurrent brain activity.
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the ambiguous picture would still not denote the same exact truth-conditional
meaning, such a design would be relatively more comparable with the literature. This

idea can be further elaborated according to particular research questions.

As indicated above, another study to complement the present thesis which adopted
the method of eliciting linguistic data experimentally would be a comprehensive
corpus study. Such an investigation would provide the overall frequencies of the
matrix verbs and the co-occurrence frequencies of the complement types with these
verbs. In addition, it would provide the general frequency of GEN-POSS
constructions in Turkish in addition to the individual frequencies of each lexical
item. Moreover, it is possible to search structural priming effects within natural

language corpora as the early priming studies presented in Chapter 2 did.

Moreover, experiments similar to the ones presented in this thesis can be conducted
on other types of Turkish nominalizations with -mA, -mAK and -(y)AcAK with
appropriate matrix verbs to complete the picture. The investigation of the
homophone morphemes and ambiguities (e.g. “tani-dig-1-n1” meaning either that s/he
knew or her/his acquaintance) would also help better understand the underlying

phenomena.

Furthermore, with the aim of distinguishing among the possible explanations about
the convergence of the online self-paced reading results and the same matrix verb
condition results of the eye-tracking experiment, the self-paced reading study could
be replicated as a control with the addition of a new condition: i.e. different matrix
verb condition. The comparison of the reading times of the same and different matrix
verbs would be informative on the online processing strategies of Turkish readers in
priming context’®. It would also be helpful to employ eye-tracking simultaneously
and determine specific morphemes as AOIs. Of course, a morpheme-by-morpheme
(either paced or self-paced) reading paradigm would also be conceivable. Another

method to investigate the question of the pending matrix verb would be to create an

>* Moreover, a design in which both same and different matrix verb pairs are randomly dispersed
would also prove worthy by ensuring that the participants do not get habituated to the repeated
patterns.
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open ended self-paced reading design in which the participants would be asked to
complete the matrix verb of the target instead of reading this last word on the screen.
These follow-up studies would help to tease apart the two possible expectations,
namely: the projection of a virtual verb and lexically specified expectancy driven
processing. Finally, other possible follow-up studies could include: the investigation
of priming of the whole GEN-POSS construction, which would complement the
present study investigating priming at the deeper level of its constituents; and the
analysis of the fillers especially the eye-tracking experiment, which could shed light

on the natural backtracking patterns for two syntactically unrelated sentences.

In addition to these possible follow-up experiments addressing the questions that
emerged as a consequence of the present study, there are also several research tracks
that the future investigation of structural priming can take. For instance, although the
present study investigated priming in written language comprehension and
production, it is possible and desirable to test priming effects in spoken Turkish. The
investigation of structural priming in dialogue between speakers of Turkish through
the confederate scripting paradigm would also shed more light on bi-modal priming.
Another path is to study how long priming effects persist in written and spoken

Turkish.

Furthermore, the investigation of structural priming in different aspects of the
Turkish grammar would also contribute to both the priming literature and the
theoretical linguistics literature. Some of these aspects could for instance be different
word orders, question-answer pairs, prosody and information structure, complex
extractions, and different types of relative clauses in Turkish. The investigation of
structural priming in such different constructions of Turkish would also motivate the
investigation of comparable phenomena in other languages. One such line of
research that was initiated in connection with the present study on Turkish GEN-
POSS constructions is the project on structural priming in English Concealed
Questions (Bahadir & Polinksy, 2010a, 2010b, 2011). The introduction of such new

constructions from different languages would therefore open up promising research
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strands in other languages, hopefully in those that are rather underrepresented in the

psycholinguistics literature, as well.

To conclude, the present thesis paved the way for future structural priming studies
that could build a bridge between experimental psycholinguistics and theoretical
linguistics both for Turkish and for language in general. Such line of research
investigating the relation between the representation and processing of language
from both the production and the comprehension perspectives, will hopefully bring

us closer to a complete understanding of “language and mind”.
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APPENDICES

APPENDIX A: A SAMPLE BOOKLET USED IN STUDY 4.1

Muhabir,

Sanatcl

Ogrenci,

Yasl

Sovalye

ofise

bu yalida

arkadasinin

hanim

zindandan

ugradi.

blydu.

dusindd.

usada.

kurtuldu.
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Sporcu, rakibiyle yaristl.
Bahgivan, = marangozun gizledi.
Kiguk cocuk susadi.
Gugla ordu rastladi.
Baskan binadan uzaklasti.
Korsan, prensesin hatirladi.
Futbolcu, taraftarlara bakt.
Ajan, havaalanina ulasti.
Yorgun adam kustu.
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Yolcu

Kadin,

Elgi

Ressam,

Muhendis,

Hemsire,

Unlii

eski bir otelde

komsusunun

saraydan

sevgilisiyle

mimarin

hastaya

sarkici

Muhasebeci, avukatin

Asker,

ailesiyle
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konakladi.

go6rda.

ayrildi.

haberlesti.

acikladi.

gulimsedi.

degisti.

onayladi.

helallesti.



Yazar,

Geng

Sair

Doktor,

Kiz,

istasyona

denizci

bu kasabada

meslektasinin

agabeyine
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vardi.

dokundu.

oldu.

anladi.

seslendi.



APPENDIX B: INSTRUCTIONS, INFORMED CONSENT FORM
AND QUESTIONNAIRE USED IN STUDY 4.1

Iyi Giinler,

Benim adim Gozde Bahadir. Orta Dogu Teknik Universitesi, Enformatik Enstitiisii,
Biligsel Bilimler Programi’nda siirdiirmekte oldugum doktora calismalar
kapsaminda, anadili Tiirk¢e olan yetiskin bireylerin ne tiir ciimleler kurduklarin
arastirmaktayim. Bu arastirmaya katilmay1 kabul ettiginiz i¢in ¢ok tesekkiir ederim.
Caligmanin ana kismima baglamadan asagidaki genel sorulari yanitlamanizi rica
ediyorum. Calisma sirasinda vereceginiz tiim bilgiler sakli tutulacak ve yalniz
bilimsel arastirma amaciyla kullanilacaktir. Calismanin temel bdliimiindeki
climlelerde verilen bosluklari; ¢ok fazla diisiinmeden, miimkiin oldugunca kisa
siirede doldurmaniz gerekmektedir. Bosluklar: istediginiz bicimde doldurabilirsiniz,
yeter ki ciimle giindelik hayatinizda kullanabileceginiz bir ciimle olsun. Bosluklara
(en az bir sozciik olmak {iizere) dilediginiz sayida sozciik yazabilirsiniz. Her ciimle
icin farkli sekillerde doldurulmak iizere 4 ayr1 bosluk verilmistir. Akliniza ilk gelen
sozclgii/sozciikleri ilk bosluga, digerlerini de sirayla onu izleyen bosluklara
yazmaniz gerekmektedir. Tim bosluklar1 doldurmaniz zorunlu degildir, en az bir
tane olmak tizere kag tanesini isterseniz doldurabilirsiniz.

Baslamadan oOnce, prosediirle ilgili anlagilmayan bir nokta olursa liitfen benimle
iletisime ge¢iniz. Cep tel.: 0532 508 61 71, e-posta: gozdebahadir@yahoo.com.

Bu arastirmaya katkida bulundugunuz i¢in tekrar ¢ok tesekkiir ederiz! Calisma ile
ilgili her tiirlii soru ve bilgi i¢in benimle temas kurabiliriniz.

Saygilarimla,

Go6zde BAHADIR
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GENEL SORULAR

Cinsiyet: K [1 E [

Yas:

Meslek:

Egitim Durumu:

Konustugunuz baska diller var m1? Varsa hangi diizeyde?

Diizenli olarak gazete okur musunuz?

Son alt1 ay i¢cinde okudugunuz kitap sayis1?

Giinde ortalama kag elektronik posta yazarsiniz?

Giinde ortalama kag cep telefonu mesaj1 (SMS) yazarsiniz?

Daha uzun metinleri (rapor, makale, vb.) hangi siklikta yazarsiniz?

Her zaman [ Sik sik [ Bazen [ Nadiren [ Asla [
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APPENDIX C: A SAMPLE BOOKLET USED IN STUDY 4.2

MahKum CeZABVINALT ......c..cevuiriiieiriiieetet ettt firar etti.
Ressam, SEVEIIISIYIE ...ovuiiriiiiiiieiiieeee et e haberlesti.
GUGIT OTAU .ttt et e ete e eaeeeaeeeeraee e s rastlad.
SUNUCU, KAMETAMANIN .....ccvviiiiiiiiiiieec e et e e e e e eenans farz etti.
IMUAEL, VAIININ ©oeeiiiiiiiicieie ettt eveeeeeseeesteeeaeseaessaesseeseessesssesseenseessenns ogrendi.
Bakan, daniSmanina ..............cccoeoeuiioiiiieiiieeie ettt ettt ettt inandi.
Kibar DEYETENAI ......eeiieiiiiiiieiieee et hapsirdi.
BitKin YarISMACT ..cvveevviieiiieieiiieieeieeitesiteste ettt e steeteetesteebeebe e e e sseesseenseessasssesssensas gerindi.
Emlake1, KITACININ .....viiiiiiiiiiciiiciiccec ettt et sveesava e abeesabeenes aldi.
Manav, becerikli Kasabin ...........ccooveiiiiiiiiiiiiiieieeesee e e gozlemledi.
Hems$ire, haStaya ......cccccveviiiieiieciece ettt e be e s enb e giiliimsedi.
Futbolcu, taraftarlara ...........oooooeviiiiiiiiii e bakti.

PAIOt OLEIE ..eivveeeiieeieeiie ettt et ettt e et e et e be e beesaesebeereebeene e yerlesti.
FotoZrafCl, OYUNCUNUN .......ccoiuiiiiiiiieiieie ettt et 6dedi.
Dikkatli mUhendis, MIMATIN ......oooooiiiiiiiiiiiiiiieeceeeeeeee ettt et e e e e e e anladi.
Baba, OFIUNG .......ccvieiiiiieieceeeeeee ettt enreneas giicendi.
Sovalye ZINdandan ...........c.oceeeiieiiiiieniee e s kurtuldu.
OFIeNC OKUIAAN ... kagti.
Gazetect, MITEEVEKITINII ......ooovviiiiiiie ittt e e eenae e e enaeeean iddia etti.
Muslukeu, eleKtrTKGININ .....ccviiiiiiiiieciiiecie et et eevee e s gozlemledi.
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GENG EMIZCT .. oottt ettt ettt et e e aeeteeeteeeaeeebeeteeteeseeesesssesseeseans dokundu.

Ajan havaalanina .........ccccevierieniieie ettt ettt et enaenes ulast1.
Baskan DINAdan ............c.ccveviiiiiiiiiieiicccee et s uzaklasti.
Arkeolog, deneyimli diplomatin ...........cceecuieiierieriieiiieiene e okudu.
Bankaci, arkadaSinin ... et unuttu.
KUGUK GOCUK ...ttt ettt ettt ettt ae e evesenesee s acikt1.
MUZISYEN PATLIAC ....eevvievieiieeiieieeie ettt ettt ettt teste e be e beeteesaeeseesaebeessesnsenns eglendi.
LT3 1 gETS) o USSP bakti.
OBretmen, VEIININ .........c.o.cooveeeeeeeeeeeeeeeee e s nes s zannetti.
SAtICL, MITSTETINIIL L...vveeeviiieiiectie ettt e eette et e et e et e et e e eteeeteeeeteeeeteeeaaeeeneeenseeseeeesneenes anlatti.
UNLE QKEST ©..ocvoveeveeee e nessesaennsenenee s eee degisti.
SEVIMLE NI ..ottt ettt et b ettt sbe bt et st et et st sbe e b eneeneeneans tutundu.
UYKUIL DEKET vttt ettt ettt et e be b esbeseaesssenseensaennas esnedi.
SOTOT, YOICUINUIN ...ttt sttt et s et e b sbe e arad.
Bahg1van, MarangOZUn .........c....vivtiiiiiiiieiiesie e eee st ese e e seeseesteeaeseesseesseesseensenes duydu.
SPOTCU, TAKIDIYIEC ...ovieiiiieiiieciie et esaae e en yarigti.
EIGT SATaYAan ........ccvieiieieciieieeie ettt ettt ettt et ettt seeebe e saeeeneenes ayrildi.
DaAlZIC AENIZE ...vvoeveeeiiiieeiieeieeie ettt ettt ettt e esteesbeesbesaesaenseensesean daldi.
Dolandirict, emektar POIISIN ....c.eevueeriieiiiiieiieiieieee ettt see e sand1.
Yaya SUITCTNTN ..ouveevieieieieiteeieeseet ettt ete et eeete e ete et e se e saesseesseessesseesssesseessaseas anladi.
HOCA SINIA ..ottt st s et s girdi.
Gez@IN handa .....coooiiiiiee e ettt e e konakladi.
YAZAT ISTASYONA ..o eveeeieeieiieieteete ettt et et ettt et e tesbesbe st etesbe e st entesbentesseeaesseeseeneenseneenes vardi.
Ev sahibi, MISATITIN ...ccviiiieiiiiiciecieieeee e sae s getirdi.
KOTSAN, PIENSESIN ...vieuriieiiieieiietiesteeete et eteeteeeeeeeaeeteesteesebeesseesse s e aeeaeeneee e s esaeeseans hatirladi.
YUZUCT, CANKUITATANA ......eveeiveeieiciie ettt ettt e eeaae e e eeateesenneeesanaeeeennes seslendi.
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MURADIT OFISE .. ..eeeeieieiieieeieiee ettt sttt ettt e e et st seeseeneenaenes e s ugradi.

SaIr Kasabada .........ccooiiiiiiiiiiceee e et oldi.
Tercliman, KONUSMACININ ........cceeiieiiieiieieiiecte ettt seee e ereeseeeteereesreesbeeaeeeesseeseeenns ima etti.
Caligkan garson, ASCININ .........ecverierieerieeieseesteeteeteseeseereesseesseesseensessesseessesssesssenses hatirladi.
Tezgahtar, KASIYETIE ......ccveciiieiieeiieieeieeee ettt ettt esbesebeseeesseenae e tartigti.
SANALCT YAIIAA .. .eeoeiiiiiicice ettt e . biyiidii.
SaATKIC1, DESIECIYIC ..ouvveniieiieiieiieieteeeee ettt et anlast1.
Cerrah, araStirmMACININ ........ccvevveriieeieeieiesieteste e see et etesteseessessessesseeseeseessessensensessenes varsaydi.
Dede, yaramaz tOTUNUINUI .........oeverierteerieeteeienitenieeteeteseenbeesbeeaesatesseesseensesneesnsenses duydu.
BeDEK DESIKLS ...cuvieeiieeieciiecieeiieceecteee ettt ettt e es uyudu.
YaSIi NANIIM .. ooiiiiiiiiccc ettt ettt e ebe e sb e e e b e e sebeetbeenbeenes isidil.
ZIyaretCl OadA .....oocvevviiiieiieiecie ettt ra e naeeren dinlendi.
Gilizel kadin, KOMSUSUNUN ........c.cooiirieiienieeieeteeeese et ste e ete e steesre e e e e e e e begendi.
DoKtor, MeSIEKtaSININ ... ..ottt se e e eebe e s reeebeesaeeenes anlatt1.
BakKal, CIra1Y1a ......ccoviieiieieiieiieiiee ettt ettt ettt ere e eresaaeseeens karsilasti.
ASKET, QTLESTYIC ... ueeeiieiieiiee e e e . helallesti.
SADIISIZ PALION ..ottt ettt ettt ettt ettt ebe et ese et eneenbesbeeas bagirdi.
Yetenekli modact, MANKENIN .......cc..eoviveiiiiiiiieeie ettt e e e haber verdi.
KIal, KATISININ Loouviiiiiiiiiiiiiie et e et e e s st a e e e s s eananeeas unuttu.
KIZ, 8ADEYINE .....eeviiieiieiicieeiie ettt ettt ettt e sttt e et e eraeeebeeraenrae e e e baglandi.
Rahip Manastirdan ...........c.coeeoieiieniieiieieeee e cikt1.
YOTZUN AAAIMN ...ttt ettt ettt et e eateentesaeesaeenbeentenes kiistii.
CIGEKEGT, DETDETIN ....eeviiiiiieeicciiccie ettt et e e st et e b e esbesa e ssansean kirdi.
Muhasabeci, AVUKALIN ........ovieriieriieieeieeeeieeie ettt aeeae e e e e e ae e s . 6grendi.
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APPENDIX D: INFORMED CONSENT FORM USED IN
STUDY 4.2

Gontulli Katilim Formu

Bu calisma, ODTU Enformatik Enstitiisii, Bilissel Bilimler Progranm lisansiistii dgrencisi
Gozde Bahadir’'in, Yrd. Dog. Dr. Annette Hohenberger danismanliginda ve Prof. Dr. Deniz Zeyrek es-
danismanliginda yiiriitmekte oldugu doktora tezi arastirmalari kapsaminda yer almaktadir. Calismanin
genel amaci, anadili Tiirk¢e olan yetiskin bireylerin kurduklar: climleleri yapisal olarak incelemektir.
Bu aragtirma sonucunda Tiirk¢e’nin islemlenmesi konusundaki psiko-dilbilimsel literatiire katkida
bulunmak hedeflenmektedir. Katilimcilarin ekteki formda yer alan climlelerdeki bosluklart
doldurmalart ve ilk sayfada yer alan genel sorulari yanitlamalari beklenmektedir. Bu islemlerin
yaklagik 15-30 dakika siirecegi tahmin edilmektedir. Calismaya katilim tamimiyle goniilliliik
temelinde olmalidir. Caligmada sizden kimlik belirleyici higbir bilgi istenmemektedir. Cevaplariniz
tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir; elde edilecek

bilgiler bilimsel yayimlarda kullanilacaktir.

Soru ve climleler, genel olarak kisisel rahatsizlik verecek unsurlari igermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi baska bir nedenden 6&tiirii kendinizi rahatsiz hissederseniz
cevaplama isini yarida birakmakta serbestsiniz. Boyle bir durumda formu goénderen kisiye, formu
tamamlamadiginiz1 belirtmek yeterli olacaktir. Katiliminiz sonrasinda, bu ¢alismayla ilgili sorularimiz
cevaplanacaktir. Bu ¢aligmaya katildiginiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla
bilgi almak i¢in Gézde Bahadir (Adres: ODTU Enformatik Enstitiisii, Bilissel Bilimler Programu,
06531, Cankaya, Ankara; Tel: 0532 508 61 71; E-posta: gozdebahadir@yahoo.com) ile iletisim

kurabilirsiniz.
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Bu calismaya tamamen géniillii olarak katilyyorum ve istedigim zaman yarida
kesebilecegimi biliyorum. Verdigim bilgilerin bilimsel amacl yayumlarda kullanilmasint kabul

ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya ulastiriniz).

Isim Soyad Tarih Imza
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APPENDIX E: INSTRUCTIONS AND QUESTIONNAIRE USED
IN STUDY 4.2

Iyi Giinler,

Benim adim Gozde Bahadir. Orta Dogu Teknik Universitesi, Enformatik Enstitiisii,
Bilissel Bilimler Programi’nda Yrd. Dog. Dr. Annette Hohenberger danigmanliginda
siirdiirmekte oldugum doktora ¢aligmalar1 kapsaminda, anadili Tiirk¢e olan yetiskin
bireylerin ne tiir cimleler kurduklarini arastirmaktayim. Bu arastirmaya katilmayi
kabul ettiginiz i¢in ¢ok tesekkiir ederim. Calismanin ana kismina baslamadan
asagidaki genel sorular1 yanitlamanizi rica ediyorum. Calisma sirasinda vereceginiz
tiim bilgiler sakli tutulacak ve yalniz bilimsel arastirma amaciyla kullanilacaktir.

Calismanin temel boliimiindeki ciimlelerde verilen bosluklari; ¢ok fazla diisiinmeden,
miimkiin oldugunca kisa siirede doldurmaniz gerekmektedir. Bosluklar: istediginiz
bicimde doldurabilirsiniz, yeter ki ciimle giindelik hayatinizda kullanabileceginiz bir
climle olsun. Bosluklara (en az bir sozciik olmak iizere) dilediginiz sayida soézciik
yazabilirsiniz.

Baglamadan once prosediirle ilgili anlagilmayan bir nokta olursa liitfen sormaktan
¢ekinmeyiniz. Her tiirlii soru ve yorumunuz i¢in iletisim bilgilerim soyledir:
Cep tel.: 0532 508 61 71, e-posta: gozdebahadir@yahoo.com.

Bu arastirmaya katkida bulundugunuz i¢in tekrar ¢ok tesekkiir ederim!

Saygilarimla,

Go6zde BAHADIR
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GENEL SORULAR

Cinsiyet: K [1 E [
Yas:

Meslek:

Egitim Durumu:

Konustugunuz bagka diller var m1? Varsa hangi diizeyde?
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APPENDIX F: A SAMPLE BOOKLET USED IN STUDY 4.3.5

ACIKLAMALAR

Bu kitapgikta bosluklu ciimleler yer almaktadir. Liitfen bu ciimlelerin hepsini
sirayla okuyunuz ve bos birakilanlar1 en az 1 soézciik yazarak doldurunuz. Bos
birakilan ciimleleri ¢ok fazla diisiinmeden, dilediginiz sekilde, istediginiz sayida
sozciikk kullanarak doldurabilirsiniz. Yeter ki bu ciimleler, giinliilk hayatinizda
kullanabileceginiz climleler olsun. Bazi ciimlelerdeki bosluklar hali hazirda
tamamlanmisir. Bu ciimleleri sadece okuyunuz, ayrica bir sozciik eklemeyiniz.
Liitfen, baslamadan bir sonraki sayfada yer alan genel sorulari yanitlayiniz.
Calismamiza katildiginiz i¢in ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [J

Yas:

Meslek:

Egitim Durumu:

Konugtugunuz yabanci diller var m1?

Varsa hangi diizeyde?
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Bankac1, arkadasinin
Ev sahibi, misafirin
Sporcu, rakibiyle
Giiglii ordu

Baskan binadan

Sofor, yolcunun
Sunucu, kameramanin
Sabirsiz patron
Sovalye zindandan

Kiz, agabeyine

Tezgahtar, kasiyerle

Kral, karisinin

Dolandirici, emektar polisin
Sanatc1 yalida

Bakan, danismanina

Doktor, meslektaginin
Emlake1, kiracinin
Sair kasabada

Unlii aktor

Falc1 kdyde

........... TNACETASINL.....ceveeeeeaaneaeenenen. anlatt1.
............................................................ hatirladi.
.......................................................... yaristi.
............................................................. rastladi.
........... MIZIGoeeeeaiai e uzaklasti.
........... yoruldugunu.......................... gozlemledi.
......................................................... ogrendi.
.......... vamnda ¢alisanlara bagirdi.
.......... ZAV ZOT e kurtuldu.
.......................................................... baglandi.
........... Ul Ortd..........uuveeeennnnnn.n...... tartist.

........... vaslandigmni........................... unuttu.
......................................................... anladi.

.... blyiidi.
.......................................................... inandi.
duydu.
............................................................ gozlemledi.
oldi.
............................................................ degisti.

yasadi.
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Dikkatli mithendis, mimarin

Manav, becerikli kasabin
Yasli hanim
Ajan havaalanina

Yazar istasyona

Miidiir, valinin
Muslukeu, elektrik¢inin
Pilot otele

Kiigiik cocuk

Ziyaret¢i odada

Marangoz, bah¢ivanin
Yaya, striiciiniin
Sevimli nine

Mubhabir ofise

Bakkal, ciragiyla

Satici, hirsizin
Tercliman, konugmacinin
Rahip manastirdan

Kibar beyefendi

El¢i saraydan

............. SOZUNU.....ccovereeseervenennn..... hatirladi
........................................................ unuttu.
..................................................... tstdd.
eSO AN ulasti
.................................................... vardi
.............. QUGN oo, ogrendi.
............................................................... anlatt1.
............................................................... yerlesti.
.............. EPECY et acikt1.
.............. on dakika........... oturdu.
...................... derdini.............ccoueuenn.. anladi.
............................................................. duydu.
............................................................. tutundu.
............................................................ ugradi.
..................... aylar sonra...................... karsilasti.
................... SASIAIZINL. ..o anlatt1.
.............................................................. hatirladu.
................... kosar adim......................... cikt1.
.............................................................. hapsirdi.
.............................................................. atild1.
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Baba, ogluna .. GO
Profesor, geng asistanin =~ ................ VONLEMIN ..o,
Cigekel, berberin = e
Uykulubekgi e
Asker, ailesiyle ... son kez..........

Muhasebeci, avukatin =~ ........... belgesini..........ccueeveveeecunannnn.
Fotografci, oyuncunun ..o
Yorgun adam e
Dalgi¢ denize ... civileme..............cccoeveeeevvueneann.
Hemsire, hastaya . e
Sarkicy, besteciyle ... RIRAYEL ..o
Ogrenci okuldan ... arkadaslariyla birlikte..........
Dede, yaramaz torununun  ............... AUSHUGTUNT ..o
Gazetect, milletvekilinin ...
Miizisyen partide e
Caligkan garson, agcinin =~ .............. kizdigini.........oooeeuveeennnnn.
Yetenekli modact, mankenin — ..........eeeeeieiiieiiieeaees
Yiiziicii, cankurtarana e
Gezgin handa e e
Bitkin yarismact ... UZUR UZUR.oneeeeeeaeeeannnes
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giicendi.

gozlemledi.
ogrendi.
esnedi.

helallesti.

unuttu.
anladi.
kiisti.

daldi.

giiliimsedi.

anlasti.
kagti.
duydu.
gozlemledi.

eglendi.

hatirladi.
unuttu.
seslendi.
konakladi.

gerindi.



Korsan, prensesin =~ ... AAINL..oeeieeieieeieeen, ogrendi.

Giizel kadin, KOmMSUSUNUN  ...oooiiiiiiiceec e anlatti.
Hocasmifa ...l alelacele............................. girdi.
Tecriibeli denizci ettt ettt ettt et esetesateas dokundu.
Ressam, sevgilisiyle ~  ................ gizlice.............................. haberlesti.
Cesur serif . azili hayduda........................... g0z att1.
Ogretmen, velinin =~ ... UZGIAGGIRT ..o, anladu.
Cerrah, aragtirmacinIn = ..oooiviiiiiieeeieeeeeee e duydu.
Futbolcu, taraftarlara e e e e e e e e e e e e ———rteeaesaaaan bakti.
Mahkum cezaevinden =~ ........... SESSIZCO.cueeeeaieasiieeieeeiea e firar etti.
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APPENDIX G: A SAMPLE BOOKLET USED IN STUDY 4.3.6

ACIKLAMALAR

Bu kitapgikta bosluklu ciimleler yer almaktadir. Liitfen bu ciimlelerin hepsini
sirayla okuyunuz ve bos birakilanlar1 en az 1 sézciik yazarak doldurunuz. Bos
birakilan ciimleleri ¢ok fazla diisiinmeden, dilediginiz sekilde, istediginiz sayida
sozciikk kullanarak doldurabilirsiniz. Yeter ki bu ciimleler, giinliilk hayatinizda
kullanabileceginiz climleler olsun. Bazi ciimlelerdeki bosluklar hali hazirda
tamamlanmisir. Bu ciimleleri sadece okuyunuz, ayrica bir sozciik eklemeyiniz.
Liitfen, baslamadan bir sonraki sayfada yer alan genel sorulari yanitlayiniz.
Calismamiza katildiginiz i¢in ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [J

Yas:

Meslek:

Egitim Durumu:

Konustugunuz yabanci diller var m1?

Varsa hangi diizeyde?
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Satici, hirsizin
Terciiman, konusmacinin
Sevimli nine

Hoca simifa

Sair kasabada

Sofor, yolcunun
Sunucu, kameramanin
Miizisyen partide
Falc1 kdyde

Bakkal, ciragiyla

Baskan binadan
Muhasebeci, avukatin
Fotograf¢1, oyuncunun
Sarkici, besteciyle

Kibar beyefendi

Dede, yaramaz torununun

Gazeteci, milletvekilinin
Sovalye zindandan
Giiglii ordu

Dalgi¢ denize
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anlatti.
hatirladu.
tutundu.
girdi.
oldi.

gozlemledi.
ogrendi.
eglendi.
yasadi.

karsilasti.

uzaklasti.
unuttu.
anladi.
anlasti.

hapsirdu.

duydu.

gozlemledi.

kurtuldu.
rastladi.

daldi.



Dikkatli miihendis, mimarin — .................. Vanilgisini....................

Manav, becerikli kasabin = ..o

Tezgahtar, kasiyerle
Cesur serif

Baba, ogluna

Miidiir, valinin

Sabirsiz patron
Kiigiik cocuk

Ressam, sevgilisiyle

Ogretmen, velinin
Cerrah, aragtirmacinin
Yazar istasyona
Yiiziicii, cankurtarana

Unlii aktor

Bankaci, arkadasinin
Ev sahibi, misafirin
Mubhabir ofise

Bitkin yarismaci

................. azilt hayduda g0z atti.
......................................................... giicendi.
.................. QUtIGINI ... OZrendi.
Muslukgu, elektrikginin ..o anlatti.
............................................................. bagirdi.
.................. EPECY et era s acikt1.
.................. gizlice......... haberlesti.
................... UzUlAUGTNT ..o anladi.
.............................................................. duydu.
............................................................ vardi.
.............................................................. seslendi.
................... bir anda..............ccccc....... degisti.
...................... QEZISINI....uvveeeveeereeenennnn.... anlatti,
..................................................................... hatirladi.
..................... soyle bir...............cccceueuee.... ugradi
..................................................................... gerindi.
.................................................................... yaristi.

Sporcu, rakibiyle
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hatirladi.
. unuttu.

.. tartisti.



Rahip manastirdan
Profesor, geng asistanin
Cigekei, berberin

El¢i saraydan

Tecriibeli denizci

Kral, karisinin

Dolandirici, emektar polisin
Asker, ailesiyle

Gezgin handa

Hemsire, hastaya

Yasli hanim

Ogrenci okuldan
Doktor, meslektasinin
Emlake1, kiracinin

Kiz, agabeyine

Caligskan garson, ag¢inin

Yetenekli modaci, mankenin

Ajan havaalanina
Sanatc1 yalida

Pilot otele
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cikti.
gozlemledi.
ogrendi.
atildi.

dokundu.

unuttu.
anladi.
helallesti.
konakladi.

giiliimsedi.

istdi.
kagti.
duydu.
gozlemledi.

baglandi.

hatirladu.
unuttu.
ulagt.
biiyiidii.

yerlesti.



Korsan, prensesin =~ ... dileGini.........ccoueeveveeeaaieannnns ogrendi.

Giizel kadin, KOmMSUSUNUN  ..ooooiiiiiiicciieceeee e anlatt1.
Uykulubek¢i USULCA.eeeeeeeeeeaeeieeeaenne esnedi.
Bakan, danismanina =~ e inandi.
Yorgun adam veeeeieetiim dostlarna. ... ... kiistii.
Ziyaretciodada 0 . on dakika..................c.c....... oturdu.
Marangoz, bah¢ivanin =~ ................. ISTEGIM.eveeeeeiearieireeaaens anladi.
Yaya, SUMGCUNTN e duydu.
Mahkum cezaevinden = ... firar etti.
Futbolcu, taraftarlara e ——— sevgivle........ccocevveeieennnnne. bakti.
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APPENDIX H: A SAMPLE BOOKLET USED IN STUDY 4.3.7

ACIKLAMALAR

Bu kitapgikta bosluklu ciimleler yer almaktadir. Liitfen bu ciimlelerin hepsini
sirayla okuyunuz ve bos birakilanlar1 en az 1 soézciik yazarak doldurunuz. Bos
birakilan ciimleleri ¢ok fazla diisiinmeden, dilediginiz sekilde, istediginiz sayida
sozciikk kullanarak doldurabilirsiniz. Yeter ki bu ciimleler, giinlilk hayatinizda
kullanabileceginiz climleler olsun. Bazi ciimlelerdeki bosluklar hali hazirda
tamamlanmisir. Bu ciimleleri sadece okuyunuz, ayrica bir sozciik eklemeyiniz.
Liitfen, baslamadan bir sonraki sayfada yer alan genel sorulari yanitlayiniz.
Calismamiza katildiginiz igin ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [J

Yas:

Meslek:

Egitim Durumu:

Konugtugunuz yabanci diller var m1?

Varsa hangi diizeyde?
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Bankaci, arkadasimin =~ ... QOZISIMI e, anlatti.

Ev sahibl, Misafirinn = oo hatirladi.
Uykulubekgi e esnedi.
Bakkal, ciragiyla e karsilasti.
Ziyaret¢ciodada 000 ..l on dakika.......................... oturdu.
Profesor, geng asistanin  ................... basarisini........................ gozlemledi.
Cicekel, berberin - e ogrendi.
Sevimlinine . kapiya sikica.................... tutundu.
Ogrenci okuldan ... arkadaslariyla birlikte..... kacti.

Sarkicy, besteciyle anlasti.
Sabirsiz patron .. vamnda ¢alisanlara........ bagirdi.

Kral, karistnin -~ QUITSTNT oo, unuttu.
Dolandirict, emektar poliSin .........ccocceevoiieiieniieiienieeeeeeee e, anladi.

Ajan havaalanina e SON ANAQ..........ccoueveeennne. ulast1.

Sanatc1 yalida ettt e e biiyiidii.

Doktor, meslektaginin ~ ................... SOVUSUNU...veeeeeeeareeenreaanns duydu.
Emlakei, kiracinin = e gozlemledi.
Baskan binadan ... MzIA...neoaneeiccici i, uzaklasti.
Rahip manastirdan =~ ... cikti.
Tezgahtar, kasiyerle .o tartist1.
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Caliskan garson, as¢inin

Yetenekli modaci, mankenin

Kiz, agabeyine
Yazar istasyona

Hemsire, hastaya

Korsan, prensesin

Gizel kadin, komgusunun
Mahkum cezaevinden
Yiiziicii, cankurtarana

Giglii ordu

Marangoz, bah¢ivanin
Yaya, struiciiniin

Sair kasabada

Asker, ailesiyle

Yasli hanim

Satici, hirsizin
Tercliman, konugmacinin
Sovalye zindandan
Kibar beyefendi

El¢i saraydan
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hatirladt.
unuttu.
baglandi.
vardi.

giiliimsedi.

ogrendi.
anlatti.

firar etti.
seslendi.

rastladi.

anlad1.
duydu.
oldii.
helallesti.

Ustidii.

anlatti.

hatirladu.
kurtuldu.
hapsirdu.

atild1.



Falec1 kéyde . DE§ Yll.oeeeeaiiaiiaiieiaainn yagadi.
Sofér, yolcunun L. UYUYUSUNU...vveneeaneeaeraannen gozlemledi.
Sunucu, kameramanin = ... ogrendi.
Futbolcu, taraftarlara ... bakti.
Miizisyen partide ... oldukga............covveeeeaann.... eglendi.
Muhasabeci, avukatin =~ ... VAZISTL.c.veeevveereeveenereeseenens unuttu.
Fotografci, oyuncunun ..o anladi.
Bitkin yarismact = e gerindi.
Unlii aktSr e, bir anda..................cc.c....... degisti.
Ressam, sevgilisiyle oo e haberlesti.
Dalgi¢c denize ...l givileme...........ccccveeuuennnnn. daldi.
Hocasimfa ... alelacele............................. girdi.

Dede, yaramaz torununun  ................ bagiriSini..........ccocuveueennne. duydu.
Gazeteci, milletvekilinin = ..., gozlemledi.
Baba, ogluna e giicendi.
Dikkatli miihendis, mimarin ................ VANUGISINL.....cccvveeenenn. hatirladi.
Manav, becerikli kasabimn ... unuttu

Mubhabir ofise ettt ettt et e et et e et sareas ugrada.

Cesur serif e g0z atti.

Bakan, danigmanina ..., VUrekten............coueeueenenn. inandu.
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Midiir, valinin ... GeliSiN....ueeeeeeieeieiaan, ogrendi.

Muslukgu, elektrikginin ..o anlatt1.
Pilototele . kisa siireligine...................... yerlesti.
Yorgun adam ettt ereeea—ee e —eeea—eeen—aeenbaeenaraeenres kiistii.
Tecriibeli denizei ... diimene hafifce...................... dokundu.
Sporcu, rakibiyle ... kiran kirana............................. yaristi.
Ogretmen, velinin =~ ....cococo...o. VAVATISIAL. ..., anladu.
Cerrah, aragtirmacinIN  .......ccceeeveerveeiieenieereesreesteeseeeaeesereeseesnnees duydu.
Gezgin handa konakladi.
Kiiciik gocuk . EPEY .. e acikt.
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APPENDIX I: A SAMPLE BOOKLET USED IN STUDY 4.3.8

ACIKLAMALAR

Bu kitapgikta bosluklu ciimleler yer almaktadir. Liitfen bu ciimlelerin hepsini
sirayla okuyunuz ve bos birakilanlar1 en az 1 soézciik yazarak doldurunuz. Bos
birakilan climleleri ¢ok fazla diisiinmeden, dilediginiz sekilde, istediginiz sayida
sozciikk kullanarak doldurabilirsiniz. Yeter ki bu ciimleler, giinliilk hayatinizda
kullanabileceginiz climleler olsun. Bazi ciimlelerdeki bosluklar hali hazirda
tamamlanmisir. Bu ciimleleri sadece okuyunuz, ayrica bir sozciik eklemeyiniz.
Liitfen, baslamadan bir sonraki sayfada yer alan genel sorulari yanitlayiniz.
Calismamiza katildiginiz i¢in ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [J

Yas:

Meslek:

Egitim Durumu:

Konugtugunuz yabanci diller var m1?

Varsa hangi diizeyde?
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Satici, hirsizzin~ kagising...........cccueeeeenn.... anlatti.

Terciman, KONUSMACININ  ...ocoviiiiiiiciieccee e hatirladi.
Ziyaretci odada e oturdu.
Mahkum cezaevinden ... firar etti.
Sabirsiz patron vamnda ¢alisanlara....... bagirdi.
Profesdr, geng asistanin =~ ...l cekindigini....................... gozlemledi.
Cicekel, berberin e ogrendi.
Kiigiik cocuk €DV . acikt1.

Kiz, agabeyine =~ ... zaman iginde................... baglandi.
Sovalye zindandan =~ L e kurtuldu.
Gezgin handa veerenen i€ el oo konakladi.
Kral, karistnin -~ QUITSTNT oo, unuttu.
Dolandirici, emektar polisin ..........cocceeeieiiiiiieniiieienieeeee anladi.

Yorgun adam veveeetiim dostlarina. ... ... kiistil.

Bitkin yarismact = e gerindi.

Dede, yaramaz torununun  .................. bagirisini...........ccceuveenn.... duydu.
Gazeteci, milletvekilinin = ..o gbzlemledi.
Asker, ailesiyle i SON KCZ i helallesti.
Sevimlinine e tutundu.
Baskan binadan =~ e uzaklasti.
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Dikkatli mithendis, mimarin

Manav, becerikli kasabin

Bakkal, ¢iragiyla
Ogrenci okuldan

Baba, ogluna

Miidiir, valinin
Muslukeu, elektrik¢inin
Sanatc1 yalida
Miizisyen partide

Dalgi¢ denize

Ogretmen, velinin
Cerrah, aragtirmacinin
Mubhabir ofise

Sarkici, besteciyle

Tezgahtar, kasiyerle

Bankaci, arkadasinin
Ev sahibi, misafirin
Rahip manastirdan
El¢i saraydan

Hemsire, hastaya

.............. kizdigni........................... hatirlad1.
...................................................... unuttu.
...................................................... karsilasti.
.......... arkadaglarwyla birlikte........  kagti.
...................................................... giicendi.
.................. GeliSiN.....oveeeeeiiaaannn, ogrendi.
............................................................ anlatt1.
........................................................ biiyiidii.
.................. oldukga.............cccoeueee.... eglendi.
.................. civileme..............cccouveenn... daldi.
..................... yalvari§ing........................ anladi.
.............................................................. duydu.
............................................................. ugradi.
.............................................................. anlasti.
..................... Ul Orta......cc.eeeeeneaannn tartisti.
................. SASIAIZINL. ..o anlatti.
............................................................ hatirladu.
................. kosar adim......................... cikt1.
............................................................ atildi.
........................................................... giiliimsedi.
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Sporcu, rakibiyle
Sofor, yolcunun
Sunucu, kameramanin
Tecriibeli denizci

Hoca sinifa

Muhasabeci, avukatin
Fotograf¢i, oyuncunun
Ressam, sevgilisiyle
Kibar beyefendi

Giglii ordu

Uykulu bekei

Yazar istasyona
Doktor, meslektasinin
Emlake1, kiracinin

Futbolcu, taraftarlara

Caligskan garson, ag¢inin
Yetenekli modaci, mankenin
Unlii aktor

Yiiziicii, cankurtarana

Cesur serif
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yaristi.
gozlemledi.
ogrendi.
dokundu.

girdi.

unuttu.
anladi.
haberlesti.
hapsirdi.

rastladi.

esnedi.
vard1.
duydu.
gozlemledi.

bakti.

hatirladi.
unuttu.
degisti.
seslendi.

g0z atti.



Korsan, prensesin =~ ... UzUldUGTNTG ..., ogrendi.

Giizel kadin, KOmMSUSUNUN  ...oooviiiiiicceecceccce e e anlatt.
Yasli hanim e Diraz.......cccceeeeeeciiaaen isudii.
Pilototele e yerlesti.
Falc1 koyde bes Yll...uueeeeeeeaieeeieeeien, yasadi.
Bakan, danigmanina ... Virekten............cueeuen... inandi.
Marangoz, bah¢ivanin =~ ..., voruldugunu................... anladi.
Yaya, SUrliclinlin.-~~ oo duydu.
Ajan havaalanina et et e ettt e e teenht e beenaeesatean ulast.
Sair kasabada e YAPAYAINIZ. . oldii.
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APPENDIX J: A SAMPLE BOOKLET USED IN STUDY 4.3.11

ACIKLAMALAR

Bu kitapgikta bosluklu ciimleler yer almaktadir. Liitfen bu ciimlelerin hepsini
sirayla okuyunuz ve bos birakilanlar1 en az 1 soézciik yazarak doldurunuz. Bos
birakilan ciimleleri ¢ok fazla diisiinmeden, dilediginiz sekilde, istediginiz sayida
sozciikk kullanarak doldurabilirsiniz. Yeter ki bu ciimleler, giinlilk hayatinizda
kullanabileceginiz climleler olsun. Bazi ciimlelerdeki bosluklar hali hazirda
tamamlanmisir. Bu ciimleleri sadece okuyunuz, ayrica bir sozciik eklemeyiniz.
Liitfen, baslamadan bir sonraki sayfada yer alan genel sorulari yanitlayiniz.
Calismamiza katildiginiz igin ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [J

Yas:

Meslek:

Egitim Durumu:

Konugtugunuz yabanci diller var m1?

Varsa hangi diizeyde?

291



Dikkatli mithendis, mimarin
Manav, becerikli kasabin
Ziyaret¢i odada

Yazar istasyona

Tecriibeli denizci

Miizisyen partide
Muhasebeci, avukatin
Fotograf¢i, oyuncunun
Sarkici, besteciyle

Sporcu, rakibiyle

Kral, karisinin

Dolandirici, emektar polisin
Sovalye zindandan

Yorgun adam

Bakkal, ¢iragiyla

Sofor, yolcunun
Sunucu, kameramanin
Baskan binadan
Giiglii ordu

Bitkin yarigsmaci

Caliskan garson, as¢inin
Yetenekli modaci, mankenin
Ajan havaalanina

El¢i saraydan

Sanatc1 yalida

SOzlinti

oldukca

belgesini

uzun uzun

kizdigim
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hatirliyor.
unutuyor.
oturdu.
vardi.

dokunuyor.

egleniyor.
unuttu.
anladi.
anlasiyor.

yariglyor.

unutuyor.
anltyor.
kurtulmus.
kiismiis.

karsilast.

gbzlemlemis.
ogrenmis.
uzaklastyor.
rasthyor.

gerindi.

hatirliyor.
unutuyor.
ulasti.
atildi.
biliylimiis.



Hemsire, hastaya
Miidiir, valinin
Muslukeu, elektrik¢inin
Dalgi¢ denize

Yasli hanim

Bankaci, arkadaginin
Ev sahibi, misafirin
Mahkum cezaevinden
Pilot otele

Baba, ogluna

Korsan, prensesin

Giizel kadin, komsusunun
Ogrenci okuldan

Sevimli nine

Kiigiik cocuk

Profesor, geng asistanin
Ciceket, berberin

Sair kasabada

Kibar beyefendi

Futbolcu, taraftarlara

Yiiziicl, cankurtarana
Dede, yaramaz torununun
Gazeteci, milletvekilinin
Sabirsiz patron

Kiz, agabeyine

sefkatle
gittigini

var giictiyle

diistiigiinii
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giiliimsiiyor.
ogrendi.
anlatti.
daliyor.

usuyor.

anlatiyor.
hatirliyor.
firar edecek.
yerlesecek.

giicendi.

ogrenecek.
anlatacak.
kaciyor.
tutunuyor.

acikmis.

gozlemliyor.
ogreniyor.
oldi.
hapsirdi.
bakiyor.

sesleniyor.
duydu.
gozlemledi.
bagiriyor.

baglaniyor.



Satici, hirsizin sasirdigini anlatiyor.

Tercliman, konusmacinin = ... hatirliyor.
Ressam, sevgilisiyle gizlice haberlesir.
Bakan, danismanina L inanir.
Gezginhanda konaklayacak.
Ogretmen, velinin liziildiigiinii anlamus.
Cerrah, aragtirmacinin = ... duymus.
Rahip manastirdan kosar adim cikiyor.
Falcikbyde yaslyor.
Cesur serif aziuli hayduda g0z att.
Doktor, meslektasinin sesini duyuyor.
Emlakey, kiracinin =~ gbzlemliyor.
Tezgahtar, kasiyerle ulu orta tartistyor.
Unlii aktdr e degisiyor.
Muhabir ofise e ugrar.
Asker, ailesiyle son kez helallesecek.
Marangoz, bah¢ivanin derdini anlar.

Yaya, sirlicliniin =~ e duyar.

Hoca sinifa alelacele giriyor.
Uykulubekgi esniyor.
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APPENDIX K: INFORMED CONSENT FORM USED IN
STUDIES IN SECTION 4.3

Gontlli Katilim Formu

Bu ¢alisma, ODTU Enformatik Enstitiisii, Bilissel Bilimler Progranm lisansiistii dgrencisi
Gozde Bahadir’in, Yrd. Dog. Dr. Annette Hohenberger danismanliginda ve Prof. Dr. Deniz Zeyrek es-
danismanliginda yiiriitmekte oldugu doktora tezi arastirmalari kapsaminda yer almaktadir. Calismanin
genel amaci, anadili Tiirk¢e olan yetiskin bireylerin kurduklar1 ciimleleri yapisal olarak incelemektir.
Bu arastirma sonucunda Tiirk¢e’nin iglemlenmesi konusundaki psiko-dilbilimsel literatiire katkida
bulunmak hedeflenmektedir. Katilimeilarin ekteki kitapgikta yer alan ciimleleri okuyup, bosluklu
olanlar1 doldurmalar1 ve ilk sayfada yer alan genel sorulari yanitlamalari beklenmektedir. Bu
islemlerin yaklagik 15-20 dakika siirecegi tahmin edilmektedir. Calismaya katilim tamimiyle
goniilliilik temelinde olmalidir. Calismada sizden kimlik belirleyici hicbir bilgi istenmemektedir.
Cevaplariniz tamamryla gizli tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir; elde

edilecek bilgiler bilimsel yayimlarda kullanilacaktir.

Soru ve climleler, genel olarak kisisel rahatsizlik verecek unsurlari igermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi bagka bir nedenden &tiirii kendinizi rahatsiz hissederseniz
cevaplama isini yarida birakmakta serbestsiniz. Boyle bir durumda kitapgigi dagitan kisiye, formu
tamamlamadiginizt belirtmek yeterli olacaktir. Katiliminiz sonrasinda, bu ¢aligmayla ilgili sorulariniz
cevaplanacaktir. Bu galismaya katildiginiz i¢in simdiden tesekkiir ederiz. Caligma hakkinda daha fazla
bilgi almak i¢in Gozde Bahadir (Adres: ODTU Enformatik Enstitiisii, Bilissel Bilimler Program,
06531, Cankaya, Ankara; Tel: 0532 508 61 71; E-posta: gozdebahadir@yahoo.com) ile iletisim

kurabilirsiniz.
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Bu calismaya tamamen goéniillii olarak katilyyorum ve istedigim zaman yarida
kesebilecegimi biliyorum. Verdigim bilgilerin bilimsel amacl yayumlarda kullanilmasint kabul

ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya iletiniz).

Isim Soyad Tarih Imza

296



APPENDIX L: A SAMPLE BOOKLET USED IN STUDY 4.4

ACIKLAMALAR

Bu kitapgikta birbirinden bagimsiz, bosluklu ciimleler yer almaktadir. Her bir

ciimlenin fiili (eylemi) parantez i¢erisinde mastar halde verilmistir. Ornegin:

Gtivenlik gorevlisi duruma (miidahale etmek) ..................... .

Liitfen her bir ciimledeki boslugu, parantez igerisinde verilen fiili bir sonraki
sayfadaki tabloda belirtilen zamanlardan uygun buldugunuz herhangi birinde
cekerek, bir bagka deyisle tabloda verilen eklerden istediginiz her hangi birini uygun

bicimde kullanarak doldurunuz.

Simdiki zaman -iyor
Goriilen gegmis zaman -di
Ogrenilen ge¢mis zaman -mis
Gelecek zaman -ecek
Genis zaman -er
Ornegin:

Giivenlik gorevlisi duruma (miidahale etmek) _miidahale etti .

veya

Giivenlik gorevlisi duruma (miidahale etmek) _miidahale ediyvor

gibi.
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Fiilleri, ¢cok fazla diistinmeden, yukarida belirtilen 5 zamandan dilediginiz her hangi
biriyle, istediginiz sekilde ¢ekebilirsiniz. Yeter ki tamamlanan ctimleler, kulaginiza

diizgiin gelen ve giinliik hayatinizda kullanabileceginiz climleler olsun.

Liitfen belirtilen zamanlar disinda farkli zamanlar (6rnegin, miidahale edecekti) veya
farkli kipler (6rnegin, miidahale edebilmis) kullanmayiniz; olumsuzluk eki gibi farkl
ekler getirmeyiniz (6rnegin, miidahale etmiyor).

Biitiin ciimleleri ayn1 ekle ¢ekmeniz ya da belirtilen 5 zamanin hepsini kullanmaniz

zorunlu degildir.

Liitfen bosluklara ¢ektiginiz fiil disinda fazladan herhangi bir s6zciik eklemeyiniz.

Ciimlelerin hepsini sirayla okuyup, higbirini atlamadan tamamlayiniz.

Liitfen, ciimleler bittikten sonra, kitap¢igin son sayfasinda yer alan genel sorulari

yanitlayiniz.

Calismamiza katildiginiz igin ¢ok tesekkiir ederiz! ©

GENEL SORULAR

Cinsiyet: K [1 E [

Yas:

Meslek:

Egitim Durumu:

Konustugunuz yabanci diller var mi1?
Varsa hangi diizeyde?

Calismamiza katildiginiz i¢in tekrar ¢ok tesekkiir ederiz! ©
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Priming Group

Cesur serif azili hayduda (goz atmak) ...........cccooiiiiiiiiiiiiie .
Yazar istasyona tam zamaninda (varmak) ..............oociiiiiiiiiiiiennan.. .
Ziyaretc¢i odada on dakika (oturmak) ..., .
Sofor, yolcunun yoruldugunu (gézlemlemek) ..................ooooiiiini. .
Sunucu, kameramanin bayildigini (68renmek) ... .
Ajan havaalanina son anda (ulasmak) ..., .
Sarkici, besteciyle nihayet (anlagsmak) .............coooviiiiiiiiiiiii . .
Korsan, prensesin adini (0grenmek) ..........ccooviiiiiiiiiiiiiiiniiiiinnen, .
Giizel kadin, komgusun sirrint (anlatmak) ... .
Pilot otele kisa siireligine (yerlesmek) ............cooooiiiiiiiiiiiiiin, )
Caliskan garson, as¢cinin kizdiginmi (hatirlamak) ... )
Yetenekli modaci, mankenin zayifladigin1 (unutmak) ......................... .
Falci koyde bes yil (yasamak) .......c..ccovieiiiiiiiiiii e .
Gezgin handa ii¢ gece (konaklamak) ..., .
Elci saraydan disar1 (atilmak) ... .
Bitkin yarismaci uzun uzun (gerinmek) ...........ooooiiiiiiiiiiiii .
Marangoz, bah¢ivanin derdini (anlamak) ... .
Yaya, siiriiciiniin kornasini (duymak) ...............oooiiiiiiiiiiii .
Bakkal, ¢iragiyla aylar sonra (karsilasmak) ...l .
Miizisyen partide oldukea (eglenmek) ..., .
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Kiiciik ¢cocuk epey (actkmak) .........cooiiiiiiiiiii .

Tecriibeli denizci diimene hafif¢ce (dokunmak) .....................oool .
Kibar beyefendi aniden (hapsirmak) ... .
Kral, karisinin yaslandigini (unutmak) ............cooiiiiiiiiiiiien .
Dolandirici, emektar polisin baktigini (anlamak) ........................ee .
Hemsire, hastaya sefkatle (glilimsemek) .................coooiiiiiiii .
Doktor, meslektasinin sesini (duymak) .............coovviiiiiiiiiiiniinian.. .
Emlake1, kiracinin evini (gozlemlemek) ... .
Yorgun adam tiim dostlarma (kiismek) ..., .
Bakan, danigsmanina yiirekten (inanmak) ... .
Mubhabir ofise soyle bir (ugramak) ............ccooviiiiiiiiiiiiiie .
Baba, ogluna ¢ok (glicenmek) ............cooiiiiiiiiiiiiiii e .
Satici, hirsizin sasirdigini (anlatmak) ... .
Tercliman, konugmacinin agladigini (hatirlamak) ...................o .
Mahk{im cezaevinden sessizce (firar etmek) ... .
Profesor, geng asistanin yontemini (gozlemlemek) ....................oll. .
Cicekei, berberin maksadini (68renmek) ... .
Tezgahtar, kasiyerle ulu orta (tartismak) ..o, .
Futbolcu, taraftarlara sevgiyle (bakmak) ................c..oo .
Uykulu bekgi tembelce (esnemek) ..........coooiiiiiiiiiiiiiii . .
Ressam, sevgilisiyle gizlice (haberlesmek) ..., .
Yiiziicii, cankurtarana var giicliyle (seslenmek) ......................coo. .
Miidiir, valinin gittigini (0grenmek) ............cooviiiiiiiiiiiiii .
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Muslukeu, elektrik¢inin korktugunu (anlatmak) ..................cooooinni. .

Unlii aktdr son giinlerde (de@ismek) ...........ocoovvuiiiniiiiieiieiieieeinn, .
Dalgi¢ denize ¢ivileme (dalmak) ...........cooeiiiiiiiii i, .
Dikkatli miihendis, mimarin soziinii (hatirlamak) .............................. .
Manav, becerikli kasabin hiinerini (unutmak) ..................cooeiiiininn. .
Sabirsiz patron yaninda c¢aliganlara (bagirmak) ................cooiiL. .
Hoca sinifa alelacele (girmek) ............ooeviiiiiiiiiiiiiiiiiiiciiens .
Ogretmen, velinin iiziildiigiinii (anlamak) .....................ccoeoeeiin .
Cerrah, aragtirmacinin kayboldugunu (duymak) ..................o..o .
Gliclii ordu diisman birliklerine (rastlamak) ......................l. .
Ogrenci okuldan arkadaslariyla birlikte (kagmak) ...............cccccoeveunnen. .
Sevimli nine kapiya sikica (tutunmak) ............ccooooiiiiiiiii .
Kiz, agabeyine zaman iginde (baglanmak) ...................co .
Sair kasabada yapayalniz (61lmek) ... .
Rahip manastirdan kosar adim (¢ikmak) ... .
Muhasebeci, avukatin belgesini (unutmak) ...................ooil .
Fotograf¢i, oyuncunun hilesini (anlamak) ..., .
Bagkan binadan hizla (uzaklasmak) ..., .
Sporcu, rakibiyle kiran kirana (yarismak) ..., .
Dede, yaramaz torununun diistiigiini (duymak) ..............ccoiiiii. .
Gazeteci, milletvekilinin zorlandigini (gézlemlemek) ........................ .
Sovalye zindandan zar zor (kurtulmak) ..., .
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Sanat¢1 yalida kardesleriyle (bliytimek) ... .

Asker, ailesiyle son kez (helallesmek) ..............cooooiiiiiiiiiiii .
Yasli hanim birden (GSUMEK) ........ooviiiiiiiii e, .
Bankaci, arkadasinin macerasini (anlatmak) .................coociiii, .
Ev sahibi, misafirin gafini (hatirlamak) ... .

Non-Priming Group

Cesur serif azili hayduda (goz atmak) ... .
Yazar istasyona tam zamaninda (varmak) .............c.ceiiiiiiiiiiiiiennan. . .
Ziyaretc¢i odada on dakika (oturmak) ..o, .
Sofor, yolcunun yoruldugunu (gézlemlemek) ... :
Sunucu, kameramanin yalanini (6grenmek) ... .
Ajan havaalanina son anda (ulagsmak) ..., .
Sarkici, besteciyle nihayet (anlasmak) ..............oocoiiiiiiiiiii i, .
Korsan, prensesin adini (68renmek) ..........coooviiiiiiiiiiiiiiii i, .
Gizel kadin, komsusun sikildigini (anlatmak) ... .
Pilot otele kisa siireligine (yerlesmek) ............ccoviiiiiiiiiiiiiininnn. .
Caligkan garson, as¢inin kizdigini (hatirlamak) .......................l. .
Yetenekli modaci, mankenin kiyafetini (unutmak) .......................... .
Falci koyde bes yil (yasamak) ........coooiniiiiiiiiii e .
Gezgin handa {i¢ gece (konaklamak) ... .
Elci saraydan disar1 (atilmak) ... .
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Bitkin yarigsmaci uzun uzun (gerinmek) ... .

Marangoz, bah¢ivanin derdini (anlamak) ... .
Yaya, siirtictiniin bagirdigimi (duymak) ... .
Bakkal, ¢iragiyla aylar sonra (karsilasmak) ..............cccoociiiiiiiiiinn. .. .
Miizisyen partide oldukea (eglenmek) ..o, .
Kiiciik ¢cocuk epey (actkmak) ..........cooiiiiiiiiiii .
Tecriibeli denizci diimene hafifce (dokunmak) ... .
Kibar beyefendi aniden (hapsirmak) ..o, .
Kral, karisinin yaslandigini (unutmak) ..., .
Dolandirici, emektar polisin tecriibesini (anlamak) ............................. .
Hemsire, hastaya sefkatle (glilimsemek) .................oooiiiiiiiii, .
Doktor, meslektasinin sesini (duymak) ............cooevviiiiiiiiiiiiiinnen.n .
Emlakgi, kiracinin terledigini (gézlemlemek) ...............coeiiiiiiii, .
Yorgun adam tiim dostlarma (kiismek) ............cooooiiiiiiiiiii .
Bakan, danigsmanina yiirekten (inanmak) ................... .
Muhabir ofise soyle bir (ugramak) ............ccooiiiiiii .
Baba, ogluna ¢ok (glicenmek) ..o .
Satici, hirsizin sagirdigini (anlatmak) ... .
Terciiman, konusmacinin heyecanini (hatirlamak) ........................ ... .
Mahk(m cezaevinden sessizce (firar etmek) .............coooeiiiiiiiiinn.n. .
Profesor, geng asistanin yontemini (gozlemlemek) ....................e. .
Ciceket, berberin ayrildigini (6grenmek) ..........ccoovviiiiiiiiiiiiii. .
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Tezgahtar, kasiyerle ulu orta (tartismak) ..............coooiiiiiiiiiiiiiiiininn, .

Futbolcu, taraftarlara sevgiyle (bakmak) .....................ooonL, .
Uykulu bekgi tembelce (esnemek) ..........oooeeiiiiiiiiiiiiiiiiiiiins, .

Ressam, sevgilisiyle gizlice (haberlesmek) ..................cooiiiiiiin. .
Yiiziicii, cankurtarana var giicliyle (seslenmek) ......................ooei. .
Miidiir, valinin gittigini (0grenmek) ..........ccoviiiiiiiiiiiiiiiiiiieenean, .
Muslukeu, elektrik¢inin oykiisiinii (anlatmak) ................c.oooeiinl. .
Unlii aktdr son giinlerde (de@ismek) ...........ocovvvveiiniiiiieiiiiieieeinn, .
Dalgi¢ denize ¢ivileme (dalmak) ..., .
Dikkatli miihendis, mimarin soziinii (hatirlamak) .............................. .
Manav, becerikli kasabin 6ldiigiinii (unutmak) ................ccooiiiiiininnn, .
Sabirsiz patron yaninda c¢aliganlara (bagirmak) ................ccoceiinnL. .
Hoca sinifa alelacele (girmek) ..........coooviiiiiiiiiiiiiiiiiiiiieen .
Ogretmen, velinin iiziildiigiini (anlamak) ................cccoeeeeeiiiineiinnn, .
Cerrah, aragtirmacinin niyetini (duymak) ............ccooeeeiiiiiiiiiiian.... .

Giiclii ordu diisman birliklerine (rastlamak) ..................c.oooiiil. .
Ogrenci okuldan arkadaslariyla birlikte (kagmak) ...............ccccoeeennnn... .
Sevimli nine kapiya sikica (tutunmak)) ..o .
Kiz, agabeyine zaman iginde (baglanmak) ................c..co .
Sair kasabada yapayalniz (6Imek) .............c.oooiiiiiii .
Rahip manastirdan kosar adim (¢ikmak) .................cooiiiiiiii, .
Muhasebeci, avukatin belgesini (unutmak) ..., .
Fotografe1, oyuncunun saklandigini (anlamak) ......................coones. .
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Baskan binadan hizla (uzaklasmak) ................ooooi .

Sporcu, rakibiyle kiran kirana (yarismak) ..., .
Dede, yaramaz torununun distigiint (duymak) ...............cooeeeiiiiiiin, .
Gazeteci, milletvekilinin ilgisini (gézlemlemek) .............................. .
Sovalye zindandan zar zor (kurtulmak) ..., .
Sanat¢1 yalida kardesleriyle (bliytimek) ...........coooooiiiiiiiiii .
Asker, ailesiyle son kez (helallesmek) ..., .
Yaslt hanim birden (GSUMEK) ........ooiiiiiiii e, .
Bankaci, arkadasinin macerasini (anlatmak) ..., .
Ev sahibi, misafirin kaldigini (hatirlamak) ... .
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APPENDIX M: INFORMED CONSENT FORM USED IN
STUDY 4.4

Goniillii Katilim Formu

Bu c¢alisma, ODTU Enformatik Enstitiisii, Biligsel Bilimler Program lisansiistii 6grencisi
Gozde Bahadir’in, Yrd. Dog. Dr. Annette Hohenberger danismanliginda ve Prof. Dr. Deniz Zeyrek es-
danismanliginda yiiriitmekte oldugu doktora tezi arastirmalar1 kapsaminda yer almaktadir. Calismanin
genel amaci, anadili Tiirk¢e olan yetiskin bireylerin kurduklar1 ciimleleri yapisal olarak incelemektir.
Bu arastirma sonucunda Tiirk¢e’nin islemlenmesi konusundaki psiko-dilbilimsel literatiire katkida
bulunmak hedeflenmektedir. Katilimeilarin ekteki kitapgikta yer alan bosluklu ciimleleri okuyup,
climledeki boslugu, kitapgigin agiklamalar kisminda belirtilen zamanlardan uygun bulduklart her
hangi birinde ¢ekerek tamamlamalar1 ve son sayfada yer alan genel sorulart yanitlamalar
beklenmektedir. Bu islemlerin en fazla 15-20 dakika siirecegi tahmin edilmektedir. Caligmaya katilim
tamimiyle goniilliiliik temelinde olmalidir. Calismada sizden kimlik belirleyici higbir bilgi
istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan

degerlendirilecektir; elde edilecek bilgiler bilimsel yayimlarda kullanilacaktir.

Soru ve climleler, genel olarak kisisel rahatsizlik verecek unsurlari igermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi bagka bir nedenden &tiirii kendinizi rahatsiz hissederseniz
cevaplama isini yarida birakmakta serbestsiniz. Boyle bir durumda kitapgigi dagitan kisiye, formu
tamamlamadiginizi belirtmek yeterli olacaktir. Katiliminiz sonrasinda, bu ¢aligmayla ilgili sorulariniz
cevaplanacaktir. Bu ¢aligmaya katildiginiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla
bilgi almak i¢in Gézde Bahadir (Adres: ODTU Enformatik Enstitiisii, A Blok Z10, 06531, Cankaya,
Ankara; Tel: 0532 508 61 71; E-posta: gozdebahadir@yahoo.com) ile iletisim kurabilirsiniz.
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Bu calismaya tamamen goéniillii olarak katilyyorum ve istedigim zaman yarida
kesebilecegimi biliyorum. Verdigim bilgilerin bilimsel amacl yayumlarda kullanilmasint kabul

ediyorum. (Formu doldurup imzaladiktan sonra uygulayiciya iletiniz).

Isim Soyad Tarih Imza

307



APPENDIX N: FULL STIMULUS SET USED IN
CHAPTERS 5 AND 6

SAME MATRIX VERB CONDITION

Trial Fillers added in Eye-Tracking Experiment

Yavru kedi bitiin giin uyumus.

Disarida kus civiltilari yankilaniyor.

Otobds sehir igi yolda yavaslar. Sabahlari caddeler bos oluyor.

Otobis sehirlerarasi yolda mi yavaslar? E H H

SETA

GrupAa

Sarkici, besteciyle nihayet anlagmis.

Sévalye zindandan zar zor kurtulur. Postaci, kapiciyla her giin tartigiyor.
Sévalye zindandan mi zar zor kurtulur? E H E

Oyuncakgl, palyagolara ,ilgiyle bakiyor.

itfaiyeci, jandarmanin cevabini unutmus.

Kral, karisinin suratini unutmus.

GrupAb

Unli aktdr son giinlerde degismis.

Unlii aktér son giinlerde degismis mi? E H E

Ziyaretgi odada on dakika oturur. Pasa, sarrafa hemen inanir.
Dalgig denize givileme athyor.

Assolist, yardimcisinin vedasini hatirliyor.

Muavin, hemsehrisinin kizdigini hatirliyor.
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GrupAc

Yorgun adam tiim dostlarina kiser.

Sporcu, rakibiyle kiran kirana yarisiyor.

Sporcu, koguyla mi kiran kirana yarigir?

Elgi saraydan disari atiimis.

Damat, akrabasinin kagtigini anlatir.

Cicekgi, berberin battigini anlatir.

GrupAd

Sanati yalida kardesleriyle biylmis.

Uykulu bekgi tembelce esniyor.

Kiz, agabeyine zaman icinde baglanir.

Kiz, ablasina mi zaman iginde baglanir?

Muhasebeci, avukatin sustugunu gozlemliyor.

Cerrah, arastirmacinin ¢abasini gézlemliyor.

SETB

GrupBa

Ajan havaalanina son anda ulasir.

Ajan havaalanina erken mi ulasir?

Gugll ordu, disman birliklerine rastlamis.

Ogrenci okuldan, arkadaslariyla birlikte kagiyor.

Sofdr, yolcunun ricasini hatirhyor.

Kovboy, serifin imasini hatirhyor.

GrupBb

Asker, ailesiyle son kez helallesir.

Baba, oglunda gok glicenmis.

Baba, ogluna mi ¢ok glicenmis?

Gezgin handa t¢ gece konakliyor.

Padisah, vezirinin sorununu 6grenir.

Muhtar, kéyliiniin bezdigini 6grenir.

GrupBc
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Terzi ilgede uzun yillar yasar.

ihtiyar giftci aniden Giglimis.

Oduncu kuliibeye bir sireligine yerlesiyor.

Cesnicibagi yemege stipheyle dokunur.



Yasli hanim birden tsr.

Muhabir ofise sdyle bir ugramis.

Sinirli patron yaninda calisanlara bagiriyor. Matador arenadan kosar adim kagmis.
Sinirli patron mu yaninda ¢alisanlara bagiriyor? E H E

Korsan, prensesin korktugunu anliyor.

Teknisyen, stajyerin kandigini anliyor.

GrupBd

Madenci ocaktan gti¢ bela kurtulur.

Dekorator, tasarimciyla sonunda anlagsmis.

Dekoratdr, boyaciyla mi sonunda anlagmig? E H H

Hemsire, hastaya sefkatle glilimsuyor. Aga, adamiyla slrekli haberlesir.
Fizikgi, astronotun déndiigiinii unutmus.

Ogretmen, velinin arzusunu unutmus.

SETC

GrupCa

Editor ajansta bir saat oturur. Simitgi, hamala dostga glilimsuyor.
Editér dershanede mi bir saat oturur? E H H

Basarili dansgi bu aralar degismis.

Cevreci suya korkusuzca athyor.

Tarihgi, felsefecinin yorumunu duymus.

Dolandirici, polisin yanitini duymus.

GrupCh

Huysuz ihtiyar, bitiin yakinlarina kiser.

Soytari salondan disari atilmis.

Soytari yemekhaneden mi digari atilmig? E H H

Midir, halefiyle koltuk igin yarisiyor. izci kampta iki gece konakliyor.
Satici, hirsizin ciiretini anlatir.

Emlakgi, kiracinin biktigini anlatir.

GrupCc

Voleybolcu, antrendriine kisa stirede baglanir.
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Balikgi adada kuzenleriyle biylimis.

Bitkin onbasi gizlice esniyor. Hinerli kuafor birden acikir.

Bitkin onbasi gizlice esniyor mu? E H E

Dedektif, kumarbazin daldigini gézlemliyor.

Teyze, misafirin doydugunu goézlemliyor.

GrupCd

Gardiyan kogusa tam vaktinde ulasir.

Seyyar satici, sokak ¢ocuklarina rastlamis.

Tliccar pazardan, ortaklariyla birlikte kagiyor.

Ticcar pazardan mi ortaklariyla birlikte kagiyor? E H E

Tegmen, komutanin gittigini hatirhyor. Cilingir eve tam zamaninda ulagir.

Kaymakam, miiteahhidin kaygisini hatirhyor.

SETD

GrupDa

Seyyah, dostuyla son defa helallesir. Kibirli milyoner heyecanli gérevliye bagiryor.
Seyyah, dostuyla mi son defa helallesir? E H E

Veznedar, dundriine epey glicenmis.

Kesis, tapinakta iki giin konakhyor.

Dede, yaramaz torununun oyununu dgrenir.

Astrolog, medyumun hilesini 6grenir.

GrupDb

Emekli memur aniden Gsdr.

Miibasir, adliyeye kisa sureligine ugramis.

Miibasir, adliyeye uzun siireligine mi ugramig? E H H

Stresli nérolog, hasta bakicilara bagiriyor. Kaptan limandan sakince uzaklasiyor.
Terciiman, konugmacinin hatasini anliyor.

Doktor, meslektasinin giktigini anhyor.

GrupDc

Baskan binadan hizla uzaklagir.

Bakkal, giragiyla aylar sonra karsilasmis.
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Kont, diisese gapkinca gilumsiyor. Samuray, ikiziyle seneler sonra karsilagmis.

Kont, diisese mi ¢apkinca giiliimsuyor? E H E

Hizmetgi, usagin yattigini unutmus.

Savci, tanigin tiiydiigiinii unutmus.

GrupDd

Falci kdyde bes yil yasar.

Kuglk cocuk epey actkmis.

Geng anne mi epey acikmig? E H H

Pilot otele kisa slreligine yerlesiyor. Tiyatrocu, hayranina hayretle bakiyor.

Yaya, siiriicliniin kalktigini duymus.

Kondiiktér, makinistin dudiigiinii duymus.

SETE

GrupEa

Tecrlbeli denizci dimene hafif¢ce dokunur. Davetli térende epey egleniyor.
Tecriibesiz denizci mi dimene hafif¢e dokunur? E H H

Mahk{dm cezaevinden ustalikla firar etmis.

Tezgahtar, kasiyerle ulu orta tartisiyor.

Gazeteci, milletvekilinin 6ykisuni anlatir.

Komiser, valinin maksadini anlatir.

GrupEb

Bakan, danismanina yirekten inanir.

Sair kasabada yapayalniz 6lmus.

Sair kasabada mi yapayalniz 6imus? E H E

Bitkin yarismaci térenden dnce geriniyor. Emektar arabaci sessizce esniyor.
Garson, as¢inin tarifini unutmus.

Hostes, eltisinin baktigini unutmus.

GrupEc

Hoca sinifa alelacele girer.

Cesur barmen, azili hayduda 6fkelenmis.

Rahip manastirdan kosar adim ¢ikiyor. Pizzaci restorana tam saatinde varmis.
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Rahip bahgeden mi kosar adim gikiyor?

Prens, biiyiiciiniin gildiigiinii hatirhyor.

Bankaci, arkadaginin yiizdiigiinii hatirhyor.

GrupEd

Usta, kalfasiyla sik¢a haberlesir.

Yizicd, cankurtarana var giicliyle seslenmis.

Reklamci partide oldukga egleniyor.

Reklamci partide mi oldukga egleniyor?

Subay, hakimin 6ldiiglini 6grenir.

Modaci, mankenin sirrini 6grenir.

SETF

GrupFa

Kibar insan sessizce hapsirir.

Kibar insan guraltili ma hapsirir?

Yazar istasyona tam zamaninda varmis.

Sevimli nine kapiya sikica tutunuyor.

Sekreter, gériimcesinin niyetini anlyor.

Hakem, boksdriin acisini anhyor.

GrupFb

Katil evden hemen uzaklagir.

Dervis, neyzenle yillar sonra karsilagmis.

Dervis, neyzenle mi yillar sonra karsilasmig?

Futbolcu, taraftarlara sevgiyle bakiyor.

Sunucu, kameramanin hiinerini gézlemliyor.

Profesor, asistaninin yildigini gézlemliyor.

GrupFc

Dadi, malikanede yedi sene yasar.

Caliskan taksici cok acikmis.

Kapici apartmana bir ayligina yerlesiyor.

Kapici apartmana iki yilligina mi yerlesiyor?
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Alingan darbukaci, ¢algici dostlarina kiismds.

Konuk kdskten ¢ok kolay kurtulmus.

Okgu, slivariyle rahatga anlagir.

Kaynana, gelinine yine glicenmis.



Manav, kasabin kaldigini duymus.
Marangoz, bahg¢ivanin kostugunu duymus.
GrupFd

Cavus kisladan serinkanlilikla firar etmis.
Urkek kuafér makasa yavasca dokunur.

Urkek kuafér mii makasa yavasca dokunur?

Radyocu, dinleyiciyle yayin sirasinda tartisiyor.

Fotografg¢i, oyuncunun diistiigiinii anlatir.

Koreograf, balerinin édiiliinii anlatir.

SETG

GrupGa

Mistesar, musavirine génilden inanir.

Mistesar, musavirine mi gonilden inanir?

Komedyen sahnede aniden 6lmis.

Yorgun atlet yaristan sonra geriniyor.

Muslukgu, elektrikginin yéntemini gézlemliyor.

Rektor, dekanin ilgisini gézlemliyor.

GrupGb

Kimyaci laboratuvara hizla girer.

Sabirsiz amir yeni gayciya 6fkelenmis.

Asabi koruma mi yeni gayciya 6fkelenmis?

Psikiyatrist muayenehaneden son hiz gikiyor.

Rahibe, papazin duasini duymus.

Miihendis, mimarin indigini duymus.

GrupGc

Ressam, sevgilisiyle gizlice haberlesir.

Seyis, jokeye olanca gucuyle seslenmis.

Mizisyen duglinde ¢ok egleniyor.

Muzisyen diigiinde mi gok egleniyor?

Kadin, komsusunun geldigini 6grenir.
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Coban cayirda dort saat oturmus.

Yetenekli hattat zaman iginde degisiyor.

Cingene gadira bir sureligine ugrar.

Yabanci turist, uyanik rehbere 6fkelenmis.



Yenigeri, sadrazamin vardigini 6grenir.
GrupGd

Utangag katip sessizce hapsirir.

Ofkeli siyasetci kiirsiiye simsiki tutunuyor.
Bashekim klinige tam vaktinde varmis.
Bashekim klinige ¢ok ge¢ mi varmis?
Piyanist, kemancinin kistiigtinii anliyor.

Silahgor, leydinin kederini anliyor.

DIFFERENT MATRIX VERBS CONDITION

Trial

Kahya ciftlikten ¢abucak gikar.

Fillers added in the Eye-Tracking Experiment

Yavru kedi bitiin giin uyumus.

Disarida kus civiltilari yankilaniyor.

Otobs sehir ici yolda yavaslar.

Otobs sehirler arasi yolda mi yavaglar?

SETA

GrupAa

Sarkici, besteciyle nihayet anlagmis.
Sévalye zindandan zar zor kurtulur.
Sévalye zindandan mi zar zor kurtulur?
Oyuncakgl, palyagolara ,ilgiyle bakiyor.
itfaiyeci, jandarmanin cevabini unutmus.
Dolandirici, polisin yanitini duymus.
GrupAb

Unli aktdr son giinlerde degismis.
Unlii aktér son giinlerde degismis mi?
Ziyaretgi odada on dakika oturur.

Dalgig denize givileme athyor.

Assolist, yardimcisinin vedasini hatirhyor.

Teyze, misafirin doydugunu gézlemliyor.

GrupAc
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Sabahlari caddeler bos oluyor.

Postaci, kapiciyla her giin tartisiyor.

Pasa, sarrafa hemen inanir.



Yorgun adam tiim dostlarina kuser.

Sporcu, rakibiyle kiran kirana yarisiyor.

Sporcu, koguyla mi kiran kirana yarigir?

Elgi saraydan digari atiimis.

Damat, akrabasinin kagtigini anlatir.

Yenigeri, sadrazamin vardigini 6grenir.

GrupAd

Sanati yalida kardesleriyle buylmis.

Uykulu bekgi tembelce esniyor.

Kiz, agabeyine zaman icinde baglanir.

Kiz, ablasina mi zaman iginde baglanir?

Muhasebeci, avukatin sustugunu gézlemliyor.

Kondiiktor, makinistin diidiigiinii duyuyor.

SETB

GrupBa

Ajan havaalanina son anda ulasir.

Ajan havaalanina erken mi ulasir?

Gugl ordu, disman birliklerine rastlamis.

Ogrenci okuldan, arkadaslariyla birlikte kagiyor.

Sofor, yolcunun ricasini hatirliyor.

Komiser, valinin maksadini anlatiyor.

GrupBb

Asker, ailesiyle son kez helallesir.

Baba, oglunda ¢ok glicenmis.

Baba, ogluna mi gok glicenmis?

Gezgin handa (¢ gece konakliyor.

Padigah, vezirinin sorununu 6grenir.

Savci, tanigin tiiydiigiinii unutur.

GrupBc

Yagli hanim birden tsr.
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Terzi ilgede uzun yillar yasar.

ihtiyar giftci aniden Gisiimiis.

Oduncu kuliibeye bir sureligine yerlesiyor.

Cesnicibasi yemege stupheyle dokunur.



Muhabir ofise soyle bir ugramis.

Sinirli patron yaninda calisanlara bagiriyor. Matador arenadan kosar adim kagmis.

Sinirli patron mu yaninda ¢alisanlara bagiriyor? E H E

Korsan, prensesin korktugunu anlyor.

Hostes, eltisinin baktigini unutuyor.

GrupBd

Madenci ocaktan gtic bela kurtulur.

Dekoratdr, tasarimciyla sonunda anlagsmis.

Dekorator, boyaciyla mi sonunda anlasmig? E H H

Hemsire, hastaya sefkatle gliliimsuyor. Aga, adamiyla stirekli haberlesir.

Fizikgi, astronotun dondiigiinii unutmus.

Koreograf, balerinin 6diilinii anlatmis.

SETC

GrupCa

Editor ajansta bir saat oturur. Simitgi, hamala dostga gilimsiyor.
Editor dershanede mi bir saat oturur? E H H

Basarili dansgi bu aralar degismis.

Cevreci suya korkusuzca athyor.

Tarihgi, felsefecinin yorumunu duymus.

Kaymakam, miteahhidin kaygisini hatirlamigs.

GrupCb

Huysuz ihtiyar, bittin yakinlarina kiser.

Soytari salondan disari atilmis.

Soytari yemekhaneden mi disari atilmig? E H H

Midur, halefiyle koltuk igin yarisiyor. izci kampta iki gece konakliyor.
Satici, hirsizin ciiretini anlatir.

Miihendis, mimarin indigini duyar.

GrupCc

Voleybolcu, antrenériine kisa stirede baglanir.

Balik¢i adada kuzenleriyle biuyimis.
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Bitkin onbasi gizlice esniyor. Hinerli kuafor birden acikir.

Bitkin onbasi gizlice esniyor mu? E H E

Dedektif, kumarbazin daldigini gézlemliyor.

Bankaci, arkadaginin yiizdiigiinii hatirhyor.

GrupCd

Gardiyan kogusa tam vaktinde ulagir.

Seyyar satici, sokak ¢ocuklarina rastlamis.

Tiliccar pazardan, ortaklariyla birlikte kagiyor.

Tliccar pazardan mi ortaklariyla birlikte kagiyor? E H E

Tegmen, komutanin gittigini hatirhyor. Cilingir eve tam zamaninda ulagir.

Hakem, boksdriin acisini anhyor.

SETD

GrupDa

Seyyah, dostuyla son defa helallesir. Kibirli milyoner heyecanli gérevliye bagiriyor.
Seyyah, dostuyla mi son defa helallesir? E H E

Veznedar, dundrine epey glicenmis.

Kesis, tapinakta iki giin konaklyor.

Dede, torununun oyununu 6grenir.

Silahgor, leydinin kederini anlar.

GrupDb

Emekli memur aniden Gsir.

Miibasir, adliyeye kisa sureligine ugramis.

Miibasir, adliyeye uzun siireligine mi ugramig? E H H

Stresli norolog, hasta bakicilara bagiriyor. Kaptan limandan sakince uzaklasiyor.
Terciiman, konugmacinin hatasini anliyor.

Muavin, hemsehrisinin kizdigini hatirliyor.

GrupDc

Baskan binadan hizla uzaklagir.

Bakkal, giragiyla aylar sonra karsilagsmis.

Kont, diisese gapkinca gulimsiyor. Samuray, ikiziyle seneler sonra karsilagmis.

318



Kont, diisese mi ¢apkinca gilimstyor?

Hizmetgi, usagin yattigini unutmus.

Teknisyen, stajyerin kandigini anlamis.

GrupDd

Falci koyde bes yil yasar.

Kuglk gocuk epey actkmis.

Geng anne mi epey acikmig?

Pilot otele kisa siireligine yerlesiyor.

Yaya, siirliciiniin kalktigini duymus.

Modaci, mankenin sirrini 6grenmis.

SETE

GrupEa

Tecriibeli denizci dimene hafifce dokunur.

Tecrlibesiz denizci mi dimene hafifce dokunur?

Mahk{lm cezaevinden ustalikla firar etmis.

Tezgahtar, kasiyerle ulu orta tartisiyor.

Gazeteci, milletvekilinin dykisunii anlatir.

Rektor, dekanin ilgisini gézlemler.

GrupEb

Bakan, danismanina yurekten inanir.

Sair kasabada yapayalniz 6lmis.

Sair kasabada mi yapayalniz 6imus?

Bitkin yarismaci térenden dnce geriniyor.

Garson, ascinin tarifini unutmus.

Mubhtar, kéyliiniin bezdigini 6grenmis.

GrupEc

Hoca sinifa alelacele girer.

Cesur barmen, azili hayduda 6fkelenmis.

Rahip manastirdan kosar adim gikiyor.

Rahip bahgeden mi kosar adim gikiyor?

H E
H H
Tiyatrocu, hayranina hayretle bakiyor.
Davetli torende epey egleniyor.
H H
H E
Emektar arabaci sessizce esniyor.
Pizzaci restorana tam saatinde varmis.
H H
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Prens, biiyiicliniin gildiiguinii hatirhyor.

Marangoz, bahg¢ivanin kostugunu duyuyor.

GrupEd

Usta, kalfasiyla sik¢a haberlegir.

YlzlcU, cankurtarana var glcliyle seslenmis.

Reklamci partide oldukga egleniyor.

Reklamci partide mi oldukga egleniyor?

Subay, hakimin 6ldugiinii 6grenir.

Kovboy, serifin imasini hatirlar.

SETF

GrupFa

Kibar insan sessizce hapsirir.

Kibar insan gurdltili mi hapsirir?

Yazar istasyona tam zamaninda varmis.

Sevimli nine kapiya sikica tutunuyor.

Sekreter, goriimcesinin niyetini anliyor.

Astrolog, medyumun hilesini 6greniyor.

GrupFb

Katil evden hemen uzaklasir.

Dervis, neyzenle yillar sonra karsilagsmis.

Dervis, neyzenle mi yillar sonra karsilasmig?

Futbolcu, taraftarlara sevgiyle bakiyor.

Sunucu, kameramanin hiinerini gézlemliyor.

Cicekgi, berberin battigini anlatiyor.

GrupFc

Dadi, malikanede yedi sene yasar.

Caliskan taksici cok acikmis.

Kapici apartmana bir ayligina yerlesiyor.

Kapici apartmana iki yilligina mi yerlesiyor?

Manav, kasabin kaldigini duymus.
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Alingan darbukaci, galgici dostlarina kiismds.

Konuk koskten gok kolay kurtulmus.

Okgu, stivariyle rahatga anlagir.

Kaynana, gelinine yine glicenmis.



Emlakgi, kiracinin biktigini anlatmis.
GrupFd

Cavus kisladan serinkanlilikla firar etmis.
Urkek kuafér makasa yavasca dokunur.

Urkek kuafér mii makasa yavasga dokunur?

Radyocu, dinleyiciyle yayin sirasinda tartisiyor.

Fotograf¢i, oyuncunun diistiigiinii anlatir.

Kral, karisinin suratini unutur.

SETG

GrupGa

Mistesar, musavirine génilden inanir.

Mistesar, musavirine mi gonulden inanir?

Komedyen sahnede aniden 6Imis.

Yorgun atlet yaristan sonra geriniyor.

Muslukgu, elektrikginin yontemini gozlemliyor.

Ogretmen, velinin arzusunu unutuyor.
GrupGb

Kimyaci laboratuvara hizla girer.

Sabirsiz amir yeni cayciya 6fkelenmis.
Asabi koruma mi yeni ¢ayciya 6fkelenmis?
Psikiyatrist muayenehaneden son hiz gikiyor.
Rahibe, papazin duasini duymus.

Doktor, meslektasinin ¢iktigini anlamis.
GrupGc

Ressam, sevgilisiyle gizlice haberlegir.
Seyis, jokeye olanca gticiiyle seslenmis.
Muzisyen diiguinde gok egleniyor.
Mizisyen dugiinde mi ¢ok egleniyor?
Kadin, komsusunun geldigini 6grenir.

Profesor, asistaninin yildigini gézlemler.
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Coban gayirda dort saat oturmus.

Yetenekli hattat zaman iginde degisiyor.

Cingene gadira bir stireligine ugrar.

Yabanci turist, uyanik rehbere 6fkelenmis.



GrupGd

Utangag katip sessizce hapsirir.

Ofkeli siyasetgi kiirsiiye simsiki tutunuyor.
Bashekim klinige tam vaktinde varmis.
Bashekim klinige cok ge¢ mi varmis?

Piyanist, kemancinin kistiigiinii anliyor.

Cerrah, arastirmacinin ¢cabasini gézlemliyor.
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Kahya ciftlikten ¢abucak gikar.



APPENDIX O: QUESTIONNAIRE AND INFORMED CONSENT
FORM USED IN THE STUDY IN CHAPTER 5

GENEL SORULAR

Cinsiyet: K[ E [

Yas:

Meslek:

Egitim Durumu:

Konustugunuz yabanci diller var m1?
Varsa hangi diizeyde?

Agirlikli olarak hangi elinizi kullanirsimiz? Sol ~ Sag

Calismamiza katildiginiz i¢in ¢ok tesekKiir ederiz! ©

Giinilu Katilim Formu

Bu ¢aligma, ODTU Enformatik Enstitiisii, Bilissel Bilimler Programi 6gretim iiyesi Yrd.
Dog. Dr. Annette Hohenberger tarafindan yiiriitiilen proje kapsaminda yer almaktadir. Caligmanin
genel amaci, anadili Tiirk¢e olan yetigkin bireylerin, yazili ciimleleri anlama siireglerini incelemektir.
Bu arasgtirma sonucunda Tiirkge’nin islemlenmesi konusundaki psiko-dilbilimsel literatiire katkida
bulunmak hedeflenmektedir. Katilimcilarin bilgisayar ekrani karsisinda oturup, ekranda belirecek

timceleri okumalar1 ve bazi climlelerden sonra sorulacak “evet”/’hayir” cevabi gerektiren basit
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sorular1 ve ayri, basili bir formda yer alan genel demografik sorular1 yanitlamalar1 beklenmektedir. Bu
islemlerin yaklasik 20-30 dakika kadar siirecegi tahmin edilmektedir. Caligmaya katilim tamimiyle
goniillilik temelinde olmalidir. Caligmada sizden kimlik belirleyici hicbir bilgi istenmemektedir.
Cevaplariniz tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan degerlendirilecektir; elde

edilecek bilgiler bilimsel yayimlarda kullanilacaktir.

Ciimle ve sorular, genel olarak kisisel rahatsizlik verecek unsurlart icermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi baska bir nedenden 6&tiirti kendinizi rahatsiz hissederseniz
cevaplama isini yarida birakmakta serbestsiniz. Bdyle bir durumda deneyciye, deneyi
tamamlamayacaginizi belirtmeniz yeterli olacaktir. Katiliminiz sonrasinda, bu caligmayla ilgili
sorulariniz cevaplanacaktir. Bu caligmaya katildiginiz igin simdiden tesekkiir ederiz. Calisma
hakkinda daha fazla bilgi almak igin Yrd. Dog. Dr. Annette Hohenberger (Adres: ODTU Enformatik
Enstitiisii, Biligsel Bilimler Programi, A-213, 06800, Cankaya, Ankara; Tel: 0312 210 3789, E-posta:
hohenberger@ii.metu.edu.tr) veya doktora oOgrencisi Gozde Bahadir (Adres: ODTU Enformatik
Enstitiisti, Biligsel Bilimler Programi, A-Z10, 06800, Cankaya, Ankara; Tel: 0312 210 7864; E-posta:

gozdebahadir@yahoo.com) ile iletisim kurabilirsiniz.

Bu calismaya tamamen goniillii olarak katilyyorum ve istedigim zaman yarida
kesebilecegimi biliyorum. Verdigim bilgilerin bilimsel amag¢h yayimlarda kullanilmasini kabul

ediyorum. (Formu doldurup imzaladiktan sonra liitfen deneyciye teslim ediniz).

Isim Soyad Tarih Imza
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APPENDIX P: QUESTIONNAIRE AND INFORMED CONSENT
FORM USED IN THE STUDY IN CHAPTER 6

GENEL SORULAR

Cinsiyet: K[ E [
Yas:

Meslek:

Egitim Durumu ve Alani:

Konustugunuz bir ya da daha fazla yabanci dil var mi1? Varsa hangi dil(ler) ve hangi
diizey(ler)de?

Agirlikli olarak hangi elinizi kullanirsimiz? Sol ~ Sag

Calismamiza katildiginiz igin ¢ok tesekkiir ederiz! ©

Goniillii Katilim Formu

Bu calisma, ODTU Enformatik Enstitiisii, Bilissel Bilimler Programu 6gretim iiyesi Yrd.
Dog. Dr. Annette Hohenberger tarafindan yiiriitillen proje kapsaminda yer almaktadir. Caligmanin
genel amaci, anadili Tiirk¢e olan yetiskin bireyler tiimceleri okurken, gozlerinin sodzciikleri nasil
izledigini incelemektir. Bu arastirma sonucunda Tiirk¢e’nin islemlenmesi konusundaki psiko-
dilbilimsel literatiire katkida bulunmak hedeflenmektedir. Katilimeilarin bilgisayar ekrani karsisinda

oturup, ekranda belirecek tiimceleri okumalar1 ve bazi ciimlelerden sonra sorulacak “evet”/”hayir”
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cevabr gerektiren basit sorular1 ve ayri, basili bir formda yer alan genel demografik sorular
yanitlamalar1 beklenmektedir. Katilimeilar tiimeeleri okurken, sistem goz hareketlerini kaydedecektir.
Bu islemlerin yaklasik 20-30 dakika kadar siirecegi tahmin edilmektedir. Calismaya katilim
tamimiylegoniilliilik temelinde olmalidir. Caligmada sizden kimlik belirleyici hicbir bilgi
istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak ve sadece arastirmacilar tarafindan

degerlendirilecektir; elde edilecek bilgiler bilimsel yayimlarda kullanilacaktir.

Tiimce ve sorular, genel olarak kisisel rahatsizlik verecek unsurlart icermemektedir. Ancak,
katilim sirasinda sorulardan ya da herhangi baska bir nedenden 6&tiirii kendinizi rahatsiz hissederseniz
cevaplama isini yarida birakmakta serbestsiniz. BoOyle bir durumda deneyciye, deneyi
tamamlamayacaginizi belirtmeniz yeterli olacaktir. Katiliminiz sonrasinda, bu c¢alismayla ilgili
sorulariniz cevaplanacaktir. Bu caligmaya katildiginiz i¢in simdiden tesekkiir ederiz. Calisma
hakkinda daha fazla bilgi almak igin Yrd. Dog. Dr. Annette Hohenberger (Adres: ODTU Enformatik
Enstitiisii, Bilissel Bilimler Programi, A-213, 06800, Cankaya, Ankara; Tel: 0312 210 3789, E-posta:
hohenberger@ii.metu.edu.tr) veya doktora oOgrencisi Gozde Bahadir (Adres: ODTU Enformatik
Enstitiisti, Biligsel Bilimler Programi, A-Z10, 06800, Cankaya, Ankara; Tel: 0312 210 7864; E-posta:

gozdebahadir@yahoo.com) ile iletisim kurabilirsiniz.

Bu calismaya tamamen goniillii olarak katilyyorum ve istedigim zaman yarida
kesebilecegimi biliyorum. Verdigim bilgilerin bilimsel amac¢h yaymmlarda kullanilmasini kabul

ediyorum. (Formu doldurup imzaladiktan sonra liitfen deneyciye teslim ediniz).

Isim Soyad Tarih Imza
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APPENDIX Q: CONTINGENCY TABLES OF BACKTRACKING
COUNTS FOR THE TWO GROUPS IN 6.4.2

Group A: SAME MATRIX VERB - Sums
From/To 1 2 3 4
1 71 45 8 3
2 40 100 8 0
3 16 68 20 4
4 57 135 45 17

Group B: DIFFERENT MATRIX VERBS - Sums
From/To 1 2 3 4
1 44 24 5 1

2 28 57 8 2

3 11 39 17 3

4 46 132 38 17
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APPENDIX R: CONTINGENCY TABLE OF ALL
BACKTRACKING COUNTS IN 6.4.2

Groups A&B: SAME & DIFFERENT MATRIX VERBS - Sums

From/To 1 2 3 4
1 115 69 13 4
2 68 157 16 2
3 27 107 37 7
4 103 267 83 34
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AN EYE-TRACKING STUDY ON STRUCTURAL PRIMING IN TURKISH LANGUAGE COMPREHENSION

Gozde BAHADIR & Annette HOHENBERGER, Middle East Technical University, Ankara INEgRRT
COGNITIVE IX International Cognitive Neuroscience Meeting, April 13-15 2012, istanbul Medipol University Golden Horn Campus, ISTANBUL

Tirkge'vin Anlayimus Sérecinde Yapsal Naiams Koouhs B Gox. | | Porticipants: (2.1 BATE OF BACKTRACKING ACKOSS CONDITIONS hing sty on sructurs pramng i raransan
amas 19k e s G412 . e 43 P ikt GENPORS oo wkh S s o amnabEnd

s revesiad anctig

el hoagh twe v of byt

i oyl ond blan ot bl 4
wymy S efamdan o

smuom WIth Pessessive NP3 and Houn Clauses a3 & prime & target SSSARRSN Wit S, S ¥ i ”"""" - ot oy The resuits of the RT analyses ndicate that eves though the matrix
santances. Morphological complexity, semantic density, frequer e "“ verb. Ton In e senter
it srns s ke b s oo o[> 4. bt T B o410 7k w17 2 the toat teptn o Tt o e
e et some matre 0 Py 5 o o e o e
ot vy oo sl s Friming (41,5207 > Mo eimin (701, 4-87) — o i rocopon ot Brdites s 1 e v o
Anaiizierin  sonu 1) gone ak v tarin, rbe (n pime & tagot oAferact st vxb ke “nominalize - s
o o 1) s sy i ik prime & targe (M= 09110 58 - 040) - Priming (4 - 488 suc, 52 - 073) ove fcts. When the matrix verbs are the Zame and the mare
ferent Matrix Ve o Darant i ri & k. e o frok
e 8 i s st e el o won: w ..
Mg rfiods

Himce. chlriode. amiat Mcviams. botamon o8 e

racton -groparee tpe-
o
Lam tars Geato ve (3 e ve gor) donislern dhin yopsal v  Echivachins f1om Nomminaiznd Verb
arsk szetiet fle upumls clduds ercara camizor
INTRODUCTION

T sty investgates structural priming in the processng of
of Turkih gentive-posessive comstructions

bt e 0, 4 70 »

Siferent matre verd sroe:
 Backtrackings from Nown targets (M3a 301, 6= 1) >
» Buchtrackings from Ver targets (41199, - 40)

2on
Filler1

Nopriming (- 4361ec, 5. 544
Priming (a- 545 ec,5E-.041)
" i
934 Nororiming (w674 s, 55-.048)

The alarm dock s
eer et prime)
< awabanad by the alarm lock
e e e

ozt frozueeca 2 21191
e 11348 0 0 B Ve Gz e Calmaian- drcted by Arvat

e o e
-Same matrs erd srou:

o0 Ozpe
R an a0 tachica supoort at the K Lab.

i
“The waman bears chat the i was cyngl e ML e v 0401 (e 47, S 801

TUBITAK

Bahadir, G. & Hohenberger, A. (2012, April):
http://scholar.harvard.edu/gbahadir/files/bahadirhohenberber 2012 poster.pdf

332


http://scholar.harvard.edu/gbahadir/files/bahadirhohenberber_2012_poster.pdf

N DEGREES OF NOMINALIZATION IN TURKISH:

INE?
L

AMLaP 2010,

A Comprehension-to- Productlon Priming Study

and g, York, UK,

ber 6-8, 2010.

Gézde BAHADIR & Annette HOHENBEWGER Middle East Technical University (METU), Ankara, TURKEY

ABSTRACT
Quastion 2: Is thare a hisrarchy in processing In terms of
m;;qlnmgm roes o sominabznon 1 he ofs Tominatty among the diferent sirucures”  hat luvTﬂmﬂz
constructions oenara geniive possese (EMACD EN-POSS template (regulsr nouns, devertal nauns, NCs
femgate in_ Tkt The  conmuctons enived e our and NCs with -DIK)?
ming experiments are: Noun Phrases
mn’ﬂl regular nouns. chv;::l nouns ish;l!.-ivﬂ lhm"g— Pradictions
morpheres s and -DIX.
Specifically, we test whether NPy nt nominelization suffises o with e grammiical types of rogt and NCs wih predices
hE hnw:;nrvm eoretical arguments. nomiralized by di show varying degrees
they st nomingl varbasl to -DIK
ess nominal. Our results akso Indicate ¢ Indeed DIk -lmehmmﬂmmmm;‘ e
strony 1 whereas - ; is elatively more rominal Amang lescal noues, verbal
B e D e R L e nominal than reqular, non derived nouns, I priming i sensitve to the
1o Reguiar -
Hisin baing robustly nom e, Among vt hase with ks
DIk due ta the linguistic reasons mentioned abave.
Possessive Noun Phrases
At i e duy du

oice -35g «‘c hear -Pastisg
wu_uy;emu

~The passessor {"Ayse) s n GEN case.
number. (1)

Noun Clauses.
AilAygenin gel gl -l duy<du
GEN  amive YN 35 -ACC hear-Pasti
“AM heard thart Ayge (had) amived”, / Literal translation: *All heard Ayse's
aniving”.

mnnmnmmwmﬂmmwmm
nominalizing suffixes (e.g. 0K, |
-N&Mhmmnmlﬂlﬂuhlmm
Degrees of Nominalization in NCs

~In Turkish, NCs demonstrate both noun-like and verb- ke behavior:

Nominal Properties of NCs:
Case and agreement morphology drawn from the nominal

pa
- Overall GEN-POSS structure ke passessive NPy

HOWEVER:

NNCs are NOT deverbal lexical nauns such as *sor-u” {ask-derivatie
——quemor) which we ol rersds nen-demed nouns
(Ns) as

‘Verbal/Sentential Properties of NCs:

maciied by adverbs.
thenn.

ACCemsetn

HOWEVER:
NCs 3% NOT fully Infected verbs as in the folowing sentence, ether, The:
position
cormesponding to tense n fully finite verbs.
gel i
f"' sirve Fatisg

s study B0 twa nominalieing sulfixes: DK {the most
vetbaliericouin nomsnaizen and, 4 m Rcat hout1ha nowralee’
il

o i os the NC a verb of

DI vs. iy

Noun Clauses Formed with DI
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APPENDIX U: TEZ FOTOKOPI iZiN FORMU

oODTU
ENFORMATIK ENSTITUSU
YAZARIN
Soyadi : BAHADIR
Adi  : GOZDE

Boliimii : BILISSEL BILIMLER

TEZIN ADI (Ingilizce) : STRUCTURAL PRIMING IN TURKISH GENITIVE-
POSSESSIVE CONSTRUCTIONS

TEZIN TURU : Yiiksek Lisans  ....... Doktora X

1) Tezimden fotokopi yapilmasina izin vermiyorum.

2) Tezimden dipnot gosterilmek sartiyla bir boliimiiniin fotokopisi alinabilir.

3) Kaynak gdsterilmak sartiyla tezimin tamaminin fotokopisi alinabilir. X
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