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ABSTRACT

THE COMPREHENSION AND PRODUCTION OF COUNTERFACTUALS BY
INDIVIDUALS WITH SCHIZOPHRENIA

YILMAZ CELIK, Elif
M.A., The Department of English Language Teaching
Supervisor: Prof. Dr. Bilal KIRKICI

August 2025, 95 pages

Counterfactuals (If Mary had studied hard, she would have passed the exam) are
complex linguistic structures that require morphosyntactic, semantic and pragmatic
prerequisites along with cognitive abilities such as counterfactual reasoning, theory
of mind, working memory and inhibition. Although the comprehension and
production of counterfactuals have been extensively investigated in neurotypical
populations, research on the processing of counterfactuals remains scarce in clinical
populations. Schizophrenia, a psychiatric condition associated with executive
dysfunction and language impairment, provides a suitable context for the
examination of counterfactuals. The present study thus aimed to investigate the
comprehension and production of counterfactuals in Turkish (Dersine ¢alissaydt
smavi gegerdi) by individuals with schizophrenia. 40 Turkish-speaking individuals
with schizophrenia in symptomatic remission and 40 matched healthy controls
completed a truth-value judgment task to test their comprehension, and a dialogue
completion task to test their production of counterfactuals. Results indicated that
individuals with schizophrenia performed significantly worse in both comprehension

and production of counterfactuals with lower accuracy rates compared to the control
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participants, indicating a deficit in counterfactual processing. Further analyses
revealed that education was a significant predictor in the schizophrenia group for
improved comprehension and production of counterfactuals. These findings suggest
that counterfactual comprehension and production deficits should be considered a
key target in cognitive/linguistic rehabilitation programs for individuals with
schizophrenia, and highlight the potential role of education in mitigating linguistic

and cognitive impairments associated with the disorder.

Keywords: Counterfactuals, schizophrenia, language impairment
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KARSI OLGUSALLARIN SiZOFRENI TANILI BIREYLER TARAFINDAN
ANLASILMASI VE URETILMESI

YILMAZ CELIK, Elif
Yiiksek Lisans, Ingiliz Dili Ogretimi Boliimii

Tez Yoneticisi: Prof. Dr. Bilal KIRKICI

Agustos 2025, 95 sayfa

Kars1 olgusallar ifadeler (Dersine caligsaydi sinavi gecerdi) bicim-sozdizimsel,
anlamsal ve edimbilimsel 6nkosullarinin yani sira karsi olgusal muhakeme, zihin
kurami, calisma bellegi ve ket vurma gibi biligsel yetileri de gerektiren karmasik
yapilardir. Karsi olgusallarin anlama ve liretme stiregleri tipik gelisim goOsteren
bireylerde kapsamli olarak arastirilmis olsa da, klinik popiilasyonlarda bu yapilarin
islemlenmesine yonelik arastirmalar sinirlidir. Yiritiicli islev bozukluklar1 ve dil
bozuklugu ile iliskili bir psikiyatrik durum olan sizofreni, karsi olgusallarin
incelenmesi i¢in uygun bir baglam sunmaktadir. Bu ¢alisma, sizofreni tanisi almis
bireylerde Tiirk¢edeki karsi olgusal climlelerin anlama ve {iiretme Oriintiilerini
incelemeyi amaclamistir. Calismaya semptomatik remisyonda olan ve anadili Tiirkce
olan 40 sizofreni tanili birey ve 40 saglikli birey katilmistir. Katilimcilarin karsi
olgusallarin anlama oriintiilerini anlamak i¢in Dogruluk Degeri Yargit Gorevi, iiretim
becerilerinin dl¢limii i¢in ise Diyalog Tamamlama Testi katilimcilara uygulanmistir.
Bulgular, sizofreni grubunun her iki gérevde de kontrol grubuna kiyasla anlaml
diizeyde daha diisilk performans gosterdigini ve karsi olgusal islemlemede bir

bozulma oldugunu ortaya koymustur. Ek analizler, sizofreni grubunda kars1 olgusal
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anlama ve tliretme performansinin egitim diizeyiyle anlamli bi¢imde iliskili oldugunu
gostermistir. Bu bulgular, karsi olgusal anlama ve iiretme bozukluklarinin, sizofreni
tanil1 bireyler i¢in biligsel/dilsel rehabilitasyon programlarinda temel bir hedef olarak
ele alinmasi gerektigini, ve egitimin, bozukluga eslik eden dilsel ve bilissel

yetersizlikleri hafifletmedeki potansiyel roliinii ortaya koymaktadir.

Anahtar Kelimeler: Karsi olgusallar, sizofreni, dil bozuklugu
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CHAPTER 1

INTRODUCTION

1.1. Counterfactuals

Conditionals are statements that are composed of the relationship between two
propositions: protasis (p) and the apodosis (q) (Comrie, 1986). Such statements have
a crucial role in communication since they involve talking about a hypothetical
scenario and the consequences of it. An “if p then q” statement consists of two
clauses: the antecedent where the hypothetical scenario is given, and the consequent
where the result of the hypothetical scenario is mentioned. Conditionals can be
categorized into indicative/factual conditionals and subjunctive/counterfactual
conditionals. Indicative conditionals are used to talk about situations that happened

in real life or are likely to happen as in (1).

(1) If Mary studies hard, she will pass the exam.

On the other hand, counterfactuals denote conceptual or imaginary alternatives that
refer to situations that may have happened but did not happen in reality (Starr,
2021). In other words, counterfactuals talk about what might have happened in an
alternative situation, which entails a possible world proposed to the factual world. An

example of a counterfactual sentence can be seen in (2).

(2) If Mary had studied hard, she would have passed the exam.

Counterfactual sentences entail negation of the antecedent clause (Anderson, 1951).
Thus, the sentence If Mary had studied hard, she would have passed the exam

denotes the meaning that Mary did not study hard enough and, consequently, failed.
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The structure of counterfactual statements may vary from language to language.
Counterfactuals are usually associated with the subjunctive mood (von Fintel, 2012;
Karawani, 2014). However, the subjunctive mood may not always convey a
counterfactual meaning (latridou, 2000, 2014). For instance, as Aktepe (2022) stated,
the subjunctive mood does not have a counterfactual meaning in French. For this
reason, von Fintel & latridou (2020) suggested that for a sentence to infer a
counterfactual meaning, the verb must be x-marked. X-marking is the requirement
that the verb must be composed of a certain morphological structure in order for the
counterfactual meaning to occur. For instance, English requires the antecedent to be
inflected in the past tense, the consequent to be in the perfect form, and the structure

must be able to be inverted.

In Turkish, counterfactuals and indicatives are differentiated with the help of linear
morpheme order. For instance, indicatives are marked with the conditional suffix -
ySA along with temporal verbal inflection (-dl, -r, -AcAk). In indicatives, the
temporal suffix is first attached to the root of the verb, followed by the addition of

the conditional suffix -ySA to the verb conjugation as in (3).

(3)  Onur bavulu tasi-di-ysa yorulur.
Onur-Nom  suitcase-Acc carry-Past-Cond tired-Aor

If Onur has carried the suitcase, he will be tired.

For counterfactuals, Turkish requires the conditional marker- sA to be affixed before

the tense marker as in (4).

(4)  Onur bavulu tas1-sa-ydi yorulurdu.
Onur-Nom  suitcase-Acc carry-Cond-Past is tired-Aor-Past

If Onur had carried the suitcase, he would have been tired.

Turkish counterfactuals are considered to be morphosyntactically complex structures
for speakers due to the compact combination of the tense markers and the conditional
marker, as well as changes in the position of the conditional marker leading to
changes in meaning (Yarbay-Duman et al., 2016). Counterfactuals are also
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semantically and cognitively complex statements due to dual meaning
representation (Fauconnier, 1994; Johnson-Laird & Byrne, 2002). A counterfactual
statement such as If | had wings | would be able to fly proposes two representations
of the event: the counter-to-the-fact state of having wings and being able to fly, and
the actual state of not having wings and therefore not being able to fly. Kulakova
and Nieuwland (2016a) stated in their review that the triggering of dual meaning
representation in language comprehension is one of the defining features of
counterfactuals. According to the findings of Urrutia (2012), the two representations
are activated simultaneously, suggesting that dual meaning representation might
cause a processing cost since the comprehenders need to inhibit one of the

representations.

Along with the morphosyntactic/semantic difficulty, for speakers to comprehend and
produce counterfactual statements, they must meet various cognitive requirements
such as counterfactual reasoning, theory of mind, inhibition and working memory
(Aktepe, 2022). Counterfactual reasoning enables one to shift from the factual world
to alternative possibilities. It is one of the vital skills for humans since it provides
assistance to learn from past experiences, plan or predict the upcoming event,
regulate adaptive behavior and make judgements emotionally or socially such as
blaming someone or regretting a past action (van Hoeck et al., 2015). It has been
proposed that counterfactual reasoning is composed of three stages, which are
activation, inference and adaptation, as illustrated in Figure 1.1 (Byrne, 2002;
Epstude and Roese, 2008). In the activation stage, the prior events are activated and a
mental simulation of the event is created. This activation triggers mental simulations
of counter-to-the-fact scenarios including different circumstances and outcomes. The
counterfactual simulations trigger the interpretion of the factual event and adaptive
behavior for planning and problem-solving. Counterfactual reasoning plays an
important role in comprehending counterfactual statements since it enables one to

simulate alternative possibilities in mind.

The comprehension of counterfactuality is highly relevant to theory of mind (ToM),
a socio-cognitive skill enabling humans to understand others’ state of mind. The

comprehension of counterfactuals requires perspective-taking since counterfactuals
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require the understanding of a perspective that is contrary to reality: the perspective
of the possible world. Similar to counterfactuals, ToM situations involve information
regarding both one’s reality and another person’s reality, beliefs, and intentions.
Therefore, it can be suggested that ToM necessitates a dual comprehension process
involving multiple mental states, just as counterfactuals do (Ferguson et al., 2010).
Considering the resemblance of the processes of these two cognitive functions, ToM
is even interpreted as “a special case of counterfactual thinking” (Leslie, 1987; Riggs

etal., 1998).

ACTIVATION INFERENCE ADAPTATION

Re-evaluating
factual state of affairs; | | Emotion and behavior
Updating prior beliefs regulation

and expectations

Simulating factual
state of affairs:
Expectancy violation
and negative affect

Simulating counterfactual
state of affairs:

Nearest possible world

v
A 4

Figure 1.1. Stages of counterfactual reasoning (van Hoeck et al., 2015)

One of the core components of executive functions is inhibition, the skill to suppress
irrelevant stimuli for a goal-oriented task or process. MaclLeod (2007) defines
inhibition as the stopping or overriding of a cognitive process as a whole or in
sections, with or without intention. In terms of the comprehension of counterfactuals,
inhibition is another important cognitive function since it enables the comprehender
to suppress a factual event and engage in the alternative possibility that is proposed
through the counterfactual statement. For instance, to comprehend the statement If
she had studied, she would have passed the exam, the automatic tendency to focus on
the factual scenario -she did not study enough and she failed- must be inhibited by

the speaker.

The comprehension of counterfactuals also relies on working memory, which can be
defined as the capacity to hold and manipulate information temporarily during the
course of a neurocognitive task such as comprehension, learning, and reasoning
(Baddeley, 1986). Counterfactuals require one to generate multiple alternative
scenarios and keep these alternatives in mind, which is highly dependent on one’s
working memory capacity. As counterfactual statements necessitate various
cognitive requirements, individuals with certain conditions affecting neurocognitive

functions may find it challenging to understand or use counterfactual structures.
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1.2. Schizophrenia and Language Impairment

The ability to use and understand language is almost effortless in humans, even when
they are in their developmental stages. This unique capacity for encoding and
decoding language might be disrupted due to certain neurocognitive deficits.
Schizophrenia is a medical condition which is characterized by impairment in
various executive functions which are necessary for the accurate use and processing
of counterfactual expressions during communication. According to the diagnostic
criteria specified in the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V, American Psychiatric Association, 2013), the typical symptoms of
schizophrenia are the following: delusions —false beliefs related to reality-,
hallucinations —distorted perceptions of sensory stimuli that are not actually present-,
disorganized speech, grossly disorganized or catatonic behavior and negative
symptoms such as decreased emotional expressions (McCutcheon et al., 2020). The
symptoms of schizophrenia are categorized into positive symptoms such as
delusions, hallucinations and disorganized speech, indicating a distortion or excess in
the functioning, and negative symptoms such as poverty of speech (alogia) or

decreased emotional expression, indicating a deterioration or decrease in functioning.

Individuals with schizophrenia have been reported to have impairment in various
executive functions, including inhibition, working memory, and theory of mind
abilities (Badcock et al., 2002; Briine, 2005; Forbes et al., 2009; Frith, 2004;
Galaverna et al., 2012; Lee and Park, 2005). Not only cognitive abilities but also
components of language are affected negatively in patients with schizophrenia. In
fact, language impairment is one of the main features of the condition (DeLisi,
2001). In the literature, individuals diagnosed with schizophrenia are predominantly
associated with impairment in the communicative aspects of language (Champagne-
Lavau and Stip, 2010; Marini et al., 2008; Mazza et al., 2008). However,
schizophrenic patients have been found to exhibit lower performance in complex
morphosyntactic structures or use less complex structures compared to healthy
individuals (Walenski et al., 2010; Ziv et al., 2022). Moreover, neuroscientific
studies have pointed at an impairment of the frontal-basal ganglia in individuals with

schizophrenia, which suggests a possible difficulty in processing rule-governed
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information such as grammar (Ullman, 1998; Walenski et al., 2007; Walenski et al.,
2014).

1.3. Significance of the study

Although the processing of counterfactuals has been widely studied in adults and
children, such studies are scarce in atypical populations. Schizophrenia is one of the
conditions that has not been widely investigated within the scope of the processing of
counterfactuals. The investigation of counterfactuals in this specific mental health
condition can shed light on the processing of counterfactuals since, as indicated
earlier, schizophrenia is a disorder where multiple aspects of cognition are impaired,
such as reasoning and theory of mind. Due to the fact that counterfactual reasoning
and theory of mind abilities are prerequisites for comprehending a counterfactual
sentence, and patients with schizophrenia are reported to have deficits in these
cognitive functions, schizophrenia is an ideal condition to investigate

counterfactuality.

Although language patterns of individuals with schizophrenia have been studied
extensively in the literature, research is largely limited to the investigation of
pragmatic abilities. Rule-governed aspects of language such as phonology, syntax,
morphology and semantics have been relatively less investigated. Against this
background, this present study aimed to shed light on the morphosyntactic and

semantic abilities of individuals diagnosed with schizophrenia.

In the psychiatry literature, counterfactuality has been examined in schizophrenia in
terms of counterfactual reasoning/thinking abilities (Hooker et al., 2000; Contreras et
al., 2016; Contreras et al., 2017; Albacete et al., 2017; Tagini et al., 2021). However,
previous schizophrenia research has not handled the concept of counterfactuality as a
linguistic phenomenon. This study will be the first to examine the comprehension
and production patterns of counterfactual structures by individuals diagnosed with

schizophrenia.



1.4. Research Questions and Hypotheses

Against this background, the current study investigated the comprehension and
production of counterfactuals by individuals diagnosed with schizophrenia. It aimed

to answer the following research questions:

1. Can patients with schizophrenia comprehend and produce counterfactuals

despite their morphosyntactic, semantic and cognitive complexity?

2. To what extent are counterfactual comprehension and production scores in
individuals with schizophrenia associated with clinical severity (symptom
severity, duration of condition), cognitive performance (executive functions),

and demographic characteristics (age and education)?

On the basis of the findings reported in earlier studies, it was hypothesized that
patients with schizophrenia would display a poorer performance in the
comprehension of counterfactuals compared to indicative conditionals due to their
cognitive and semantic complexity. For production, it was predicted that
schizophrenia patients would produce fewer conditional sentences due to the
morphosyntactic complexity. It was further predicted that individuals with
schizophrenia would produce morphologically less complex sentence structures to
convey counterfactual meaning. For the second research question, it was
hypothesized that scores in counterfactuals would be influenced by clinical and
cognitive traits of patients, since executive dysfunction would lead to decreased

abilities in the language domain.



CHAPTER 2

LITERATURE REVIEW

2.1. The Processing of Counterfactuals in Typical Adults

The processing of counterfactuals has been the focus of extensive empirical research
in typical populations. The majority of studies has focused on the cognitive load that
is created by the dual meaning involved, whether propositional truth-value affects the
comprehension of such sentences, and the pragmatic basis of processing

counterfactual information.

2.1.1. Studies on Dual Meaning Representation of Counterfactuals

With the aim of better understanding how counterfactuals are processed, researchers
investigated the underlying mechanisms that contribute to their complexity. One of
the key research focus has been on the dual meaning representation, which certain
cognitive theories have attempted to explain by proposing that humans comprehend
such sentences by keeping two representations in mind. Fauconnier’s (1994) Mental
Space Framework suggests that counterfactuals are mental space builders that carry
information from the “parent” space that entails factual information. Johnson-Laird
and Byrne’s (2002) Mental Model Theory proposes that counterfactuals require the
construction of two separate mental models: one for the imagined scenario and one
for the factual state of the event. Studies on dual meaning representation in
counterfactuals generally test Mental Model Theory, since it formulates clearer and
more testable predictions compared to The Mental Spaces Framework (Kulakova &
Nieuwland, 2016a). The review by Kulakova and Nieuwland (2016a) synthesizes a
broad range of experimental studies investigating the processing of counterfactuals

specifically on dual meaning representation the simultaneous activation of a
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suppositional and an implied factual representation. Offline studies, including
sentence verification and recognition tasks provide evidence for dual meaning
representation, though often criticized for task demands (Carpenter, 1973;
Fillenbaum, 1974; Thompson & Byrne, 2002). Apart from offline studies, online
behavioral methods such as self-paced reading and eye-tracking (Stewart et al., 2009;
Ferguson, 2012) and EEG studies (Kulakova et al., 2014; Nieuwland & Martin,
2012) suggest that counterfactuals entail higher cognitive load, possibly due to their
complexity stemmed from dual meaning. Moreover, fMRI studies (Nieuwland, 2012;
Kulakova et al., 2013) show greater activation in areas linked to semantic processing

and mental imagery during counterfactual comprehension.

In one of the prominent studies testing the Mental Model Theory, Kulakova et al.
(2013) investigated the neural correlates of counterfactual sentence processing. The
main aim was to understand whether counterfactual sentences, which contradict
reality, require different brain regions to be activated compared to the processing of
hypothetical sentences, which align with reality. To test this, the researchers
conducted an fMRI experiment where 21 German participants read or listened to
conditional sentences in both counterfactual and hypothetical conditions. All written
and spoken stimuli consisted of German sentences, where a factual sentence such as
“Der Motor ist heute aus (The motor is switched off today)” was followed by either a
counterfactual conditional “Wenn der Motor heute an wire, wiirde er dann Treibstoff
verbrauchen? (If the motor was switched on yesterday, did it burn fuel?)” or a
hypothetical conditional “Wenn der Motor gestern an war, hat er dann Treibstoff
verbraucht? (If the motor was switched on yesterday, did it burn fuel?)”. In the
stimuli, the antecedent in the counterfactual contradicted the preceding factual
statement, whereas hypotheticals did not. The results showed that accuracy rates
were high across both conditions. As for the reaction times, counterfactuals yielded
slower reaction times, indicating a higher level of cognitive effort. The fMRI results
reported a significantly greater activation in the right cuneus (occipital cortex) and
marginally in the right caudate nucleus (basal ganglia) when participants processed a
counterfactual sentence compared to a hypothetical conditional sentence, regardless
of modality. Since the right cuneus is associated with visual processing/mental

imagery, and the caudate nucleus with the suppression of competing information, it
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can be concluded that counterfactuals simultaneously engage both actual and
supposed events, which is consistent with the Mental Model Theory. This study also
reveals that counterfactual thinking involves enhanced mental imagery and

integration effort.

Urrutia et al. (2012) aimed to explore the neural mechanisms underlying the
comprehension of counterfactuals, specifically those describing actions varying in
physical effort. The researchers investigated whether sentences denoting
counterfactual actions activated motor-related regions in the brain similar to those
activated by sentences denoting factual actions. Moreover, they aimed to examine
whether counterfactual processing required additional control mechanisms due to
multiple action -factual and counterfactual- representations. To answer their research
questions, they ran an fMRI study to measure brain activation as 18 Spanish-
speaking participants read 120 factual or counterfactual sentences in Spanish, which
either mentioned high-effort or low-effort actions. An action execution task was also
conducted to localize the regions that are involved in real physical effort, which
involved squeezing a soft toy ball repeatedly for this specific task. The findings
revealed activation in the inferior parietal lobule when both counterfactual and
factual sentences described actions of high effort compared to actions of low effort,
which indicates object-directed motor planning regardless of the factuality of the
statement. Another significant finding of this study was that counterfactual
statements recruited a unique neural network intersecting the supplementary motor
area (SMA). This network encapsulates the medial pre-motor and pre-frontal cortex,
responsible for selecting and inhibiting the representation of alternative actions, and
parahippocampal/temporal regions involved in the retrieval of episodic memories.
The results are interpreted as evidence for dual meaning representation in
counterfactuals since the findings show that such statements require both simulation

of factual action representation and managing the competing representations.
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2.1.2. Studies on The Role of Propositional Truth- VValue on Counterfactual

Comprehension

Another key factor influencing the processing of counterfactuals apart from dual
meaning representation is how propositional truth-value interferes with the
processing of counterfactual statements. Nieuwland and Martin (2012) examined the
role of propositional truth-value —whether a statement is true or false- in the
comprehension of counterfactual sentences using ERPs. The study specifically
focused on whether the comprehension of counterfactuals is interrupted by real-
world knowledge or is processed without any interference. 30 Spanish-speaking
participants were subjected to the experiment, where they read counterfactual and
real-world sentences varying in truth-value for each sentence type. For instance,
participants saw a Spanish sentence that meant “If NASA had not developed its
Apollo Project, the first country to land on the moon would have been Russia”,
which is counterfactually true, whereas “would have been America” is
counterfactually false. The findings revealed that false statements elicited larger
N400s compared to the true statements in both counterfactuals and real-world
sentences, indicating that the processing of counterfactuals is sensitive to real-world
knowledge.! The critical finding reported in this study is that this pattern did not
differ across sentence types, which suggests that the comprehension was “guided” by
the logic of the context rather than “interrupted” by real-world knowledge. This
finding supports the view that comprehenders can rapidly map language onto
suppositional scenarios when the context is clear and constraining enough. As a
result, the findings show that propositional truth-value has an immediate effect on

semantic processing, both when a sentence mentions actual or imagined scenarios.

Nieuwland (2013) conducted another study on how the brain processes
counterfactual information, which included biologically or physically unrealistic
scenarios. The main question of the study was whether comprehenders are
immediately sensitive to the propositional truth-value of unrealistic counterfactual

statements. In their previous study, Nieuwland and Martin (2012) found that real-

1 The N400 response is a negative deflection of ERP that emerges around 200-300 milliseconds after a
semantically anomalous stimuli is perceived and reaches a peak at 400 milliseconds (Lau et al., 2008)
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world knowledge did not delay the effect of truth-value when processing
counterfactuals. However, it is noted in this study that the relevant information given
in the sentence “If NASA had not developed its Apollo Project, the first country to
land on the moon would have been Russia/America surely’’ may have drawn on pre-
existing real-world knowledge (e.g., of the ‘Space Race’ between the USA and the
USSR), which would make them easier to interpret. Moreover, counterfactual
reasoning theories suggest that the alignment between the counterfactual and the
actual world has a facilitative effect on counterfactual comprehension (Byrne, 2007;
Lewis, 1973). Therefore, Nieuwland aimed to investigate whether similar effects of
truth-value would emerge when an unrealistic event must be computed as in the
clause “If dogs had gills...”. For this purpose, two ERP experiments were conducted.
Experiment 1 required participants to read only the consequent clauses without
preceding context such as “dobermans would breathe under water”. Such clauses
were judged as false by the participants and, therefore, elicited larger N400
responses, which suggested that unrealistic statements are processed as semantically
anomalous when no supportive context is provided. In Experiment 2, the same
statements were given with their antecedent clauses entailing counterfactuality as in
“If dogs had gills...” and providing a plausible supportive context for the consequent
clause. The findings showed that both in counterfactual and real-world conditions,
false statements (e.g, Dobermans would breathe under poison) elicited larger N400
responses than the true ones. The magnitude and timing of the N400 effect were
similar across both contexts. These results suggest that the comprehenders integrated
counterfactual context rapidly and evaluated the truth-value, aligning with the
imagined world. Nieuwland concludes that the semantic processing of
counterfactuals is not solely governed based on real-world truth but also
propositional truth within the given context -even when the context involves

biologically or physically implausible events.

2.1.3. Pragmatic and Discourse-Based Studies on Counterfactuals

Apart from structural and semantic dimensions, counterfactuals also involve
processes at pragmatic and discourse levels, since they require the interpretation of

contextual cues, speakers’ intentions, and narrative structure (Thompson & Byrne,
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2002; Byrne, 2007). In their review, Kulakova and Nieuwland (2016a) examined
how counterfactual contexts influence the processing of subsequent narrative
information. Several behavioral and neurophysiological experiments suggest that
counterfactuals affect how readers integrate upcoming information. For instance,
Santamaria et al. (2005) found that readers processed negated factual sentences more
quickly after counterfactuals, suggesting facilitation of implied factual meaning.
Moreover, evidence from eye-tracking studies by Ferguson (2012) showed that
factual inconsistencies were more readily detected than inconsistencies following
counterfactuals, possibly due to increased working memory load when maintaining
dual representations. Additionally, Ferguson and Cane (2015) demonstrated that only
participants with high working memory capacity showed neural sensitivity to
inconsistency in counterfactual narratives. Studies also explored the impact of real-
world knowledge which reported mixed findings, sometimes counterfactual-
consistent information overrode factual expectations, while in other cases world
knowledge did (Ferguson et al., 2008; Nieuwland & Martin, 2012).

de Vega et al. (2007) aimed to explore readers’ comprehension of counterfactuals
when they are embedded within narratives, focusing on the mechanisms of discourse
updating and the accessibility of memory. The central goal was to examine whether
readers update their mental representations when presented with counterfactual
scenarios, or they suppress this information due to previously constructed factual
information. Situation model theory proposes that readers continuously build and
revise mental models based on what happens in a narrative (Zwaan & Radvansky,
1998). For factual statements, new events can be directly integrated to the mental
model. On the contrary, the integration can be more complex for counterfactuals
since they denote information that contradicts factual information, and readers have
two meanings represented for actual and imagined events. Therefore, the researchers
hypothesized that counterfactuals may disrupt or cancel the updating process when
encountered a new event. Three experiments were conducted using self-paced
reading tasks and a probe identification task. In Experiment 1, 60 participants who
were native speakers of Spanish read short narratives with an embedded sentence
containing either a factual or counterfactual new event, followed by a sentence

describing either the result of the new event or the continuation of the prior context.
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Using a self-paced reading task, the researchers measured participants’ reading time
of the final sentence, which served as a test of whether they updated their mental
representations. The analysis of the reading time revealed a consistency effect:
participants read final sentences faster when they were consistent with the prior
context. In factual narratives, if the final sentences described a new event, they were
read quickly, which shows that readers had updated their mental model to
incorporate the new information. In counterfactual narratives, if the final sentences
describe an old event, they were read quickly, which suggests that the readers had
not updated their mental representation to incorporate the imagined scenario. Instead,
they maintained their focus on the original factual situation. This implies that
counterfactuals temporarily cancel or delay discourse updating of the mental
representations of the described events, keeping the factual scenario accessible in
memory. Experiment 2 was designed to explore how readers’ attentional focus shifts
as they encounter a factual or counterfactual information embedded in narratives. In
this experiment, 40 Spanish-speaking participants were assigned to read short stories
which contained an initial factual scenario followed by a critical sentence which was
either a factual or a counterfactual. Upon seeing the critical sentence, participants
had to complete a probe-recognition task to evaluate the accessibility of either the
initial (factual) event or the new (counterfactual) event. The findings demonstrated
that the initial event was more accessible, and therefore recognized faster, in
counterfactual stories compared to factual ones. From this finding, it can be
concluded that the original scenario remained the most salient representation in
readers’ minds when presented with counterfactuals. On the other hand, the new
event was equally accessible in both factual and counterfactual conditions. This
suggests that counterfactual information was temporarily processed but not
incorporated into the ongoing mental representation. In other words, this finding
supports the idea that counterfactuals temporarily permit dual meaning representation
by allowing both actual and imagined scenarios to coexist in working memory.
However, despite the momentary consideration of the imagined event, readers do not
update their overall understanding of the situation to treat the counterfactual
information as part of what actually happened. Finally, Experiment 3 tested whether
counterfactual information that is momentarily considered by the reader is eventually

suppressed. This experiment added a delay before testing memory accessibility to
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observe whether counterfactual information remains accessible. Similar to
Experiment 2, 77 Spanish-speaking participants again read short narratives that
included an initial factual event, followed by a critical sentence which was either
factual or counterfactual. The stimuli differed from Experiment 2 in that the structure
of the sentences was modified so that the key action was not presented at the end of
the critical sentence. Moreover, a neutral filler sentence was added right before the
probe. Participants completed the probe-recognition task by responding whether
words from the initial or final parts of the narrative appeared in the text. Experiment
3 revealed that the new/final information was recognized slower when it appeared
within counterfactual contexts compared to factual ones. This indicates that the
imagined scenarios are less accessible upon a brief delay, whereas the recognition of
old/initial information was equally accessible in both counterfactual and factual
contexts. The results demonstrate that counterfactual content is actively suppressed
from working memory and is not maintained as part of the mental model. Taken
together, the experiments support the “modified update-canceling hypothesis”, which
proposes that readers represent both factual (p & q) and counterfactual (—p & —q)
meanings, but the counterfactual meaning is suppressed over time and therefore, the
narrative reverts to the factual baseline.

Kulakova and Nieuwland (2016b) investigated whether pragmatic skills, such as
understanding others’ communicative intentions, facilitate the construction of
counterfactual meaning during comprehension. The fact that counterfactuals mention
unreal scenarios poses a communicative difficulty since they violate the maxim of
truthfulness, which stresses that the speaker should not say what they believe to be
false (Grice, 1975). Therefore, the study was based on the hypothesis that pragmatic
skills would affect the semantic processing of counterfactuals. The researchers
conducted an EEG experiment where 30 native English-speaking participants read
either counterfactual (If sweets were made out of sugar) or hypothetical sentences (If
sweets are made out of sugar). Each sentence had a critical word (e.g., sugar) that
was either true or false based on world knowledge. Finally, declarative sentences (As
sweets are made out of sugar) were used as controls. In terms of pragmatic abilities,
participants' pragmatic abilities were measured using the Communication subscale of

the Autism Spectrum Quotient (AQ-Comm; Baron-Cohen et al., 2001) to evaluate
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deficits in language use within social contexts. The study revealed that counterfactual
antecedents elicited larger N40O responses compared to hypothetical ones when the
critical word was factually true. Moreover, participants with stronger pragmatic
abilities showed greater modulation of the N400, which indicates better integration
of counterfactual cues. This finding shows that individual differences in pragmatic
skills predict the magnitude of the N40O effect. In other words, the construction of
counterfactual meaning heavily relies on the socio-communicative abilities of the
individual. This study indicates that pragmatic skills have a significant role in
neurocognitive processes and provides implications for understanding counterfactual
reasoning deficits where pragmatic deficits are common, such as in autism spectrum

disorder and schizophrenia.

2.1.4. Studies on Counterfactuals in Typically Developing Children

Across the developmental literature on counterfactual reasoning, a multitude of
studies have been investigating when and how typically developing children acquire
the ability to comprehend and produce counterfactuals. Crutchley (2004) investigated
the production of counterfactuals in children between the ages of 6-11. In this study,
Crutchley used the last three questions of the Assessment of Comprehension and
Expression 6-11 (ACE 6-11) (Adams et al, 2001), which was developed to measure
the language development of children between the ages of 6 and 11. In this task,
participants were shown drawings depicting an undesirable situation (a rabbit
escaping from its cage, someone missing the bus, etc.). In the drawings, the
counterfactual thought of the person experiencing the undesired situation is also
depicted with a bubble (the rabbit being in its cage, the person catching the bus, etc.).
Looking at the undesired situation and the counterfactual thought that the person has
about the undesired situation, the participants were expected to create counterfactual
sentences such as “If the child had arrived at the bus station on time, he would not
have missed the bus”. A practice item was used to teach participants how they should
interpret the pictures and create a sentence based on them. The participants were
expected to describe two pictures by making a counterfactual sentence in the way
they learned in the practice session. The findings showed that children's use of

counterfactual expressions was largely similar to that of adults — although not
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entirely grammatically correct. The grammatical errors made by children extended
until the age of 11, which shows that children’s grammatical abilities are still in the
process of development, especially in the case of complex structures such as
conditionals. Crutchley (2013) further reported that the production of PTCFs (past
tense counterfactuals) remains challenging even into late childhood due to their
syntactic complexity and low frequency in input. Nippold et al. (2020, 2022)
extended this research in the studies of adolescents, showing that even 16-year-olds
struggled with morphosyntactic accuracy in PTCF constructions, particularly in
producing the correct past participle forms. In the same vein, Badger and Mellanby
(2018) provided longitudinal data showing that production of conditionals precedes
comprehension, and that mastering past counterfactual conditionals is rare before age
8. Together, these studies converge on the idea that counterfactual reasoning in
children emerges primarily but is constrained by both cognitive development and
linguistic mastery, and continues through adolescence, especially in cases of

complex grammatical constructions like PTCFs.

As for real-time evidence, Aktepe (2022) investigated whether four-year-old
Turkish-speaking children can incrementally use morphosyntactic cues for
counterfactual reasoning at a level similar to that of adults. The study also aimed to
examine whether negative outcomes generate more counterfactual thoughts. For this
purpose, he conducted an eye-tracking experiment using the visual world paradigm.
In the experiment, participants - 23 children and 18 adults- saw a visual containing
two referents (e.g. car and a bicycle) with a context sentence such as “Garajda araba
ve bisiklet var/vard: (There are/were a car and a bicycle in the garage).” and heard
either an indicative such as “Can bisikleti siirerse ise ge¢ kalacak (If John rides the
bicycle, he will be late for the job)” or a counterfactual statement such as “Can
bisikleti siirseydi ise gec kalacakti (If John had ridden the bicycle, he would have
been late for the job). Each statement was presented with two levels: positive (If John
had ridden the bicycle, he would have been late for the office) and negative outcomes
(If John had driven the car, he would have been on time for the office), creating four
conditions: CN (counterfactual negative), CP (counterfactual positive), IN (indicative
negative) and IP (indicative positive) Finally, each item was followed by a

comprehension question about the action that is/was done by the agent of the
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sentence (Which one do you think John will ride/rode?). The eye-tracking data
revealed that children, like adults, shifted their gaze towards the target referent upon
hearing morphosyntactic cues. Even though children had an overall lower accuracy
rate compared to adults, their accuracy rate exceeded 75%, except for the CN
condition, which was interpreted as a satisfactory comprehension of conditionals.
The CN condition was also challenging for adults, indicating the cognitive demand
for processing counterfactuals for adults as well. Moreover, both children and adults
performed better on indicatives than counterfactuals, which is another indicator of
the cognitive difficulty required by counterfactuals. The author concluded that even
four-year-old children have adult-like ability to use morphosyntactic information to

comprehend counterfactuals.

2.2. The Processing of Counterfactuals in Atypical Populations

The processing of counterfactuals has been extensively examined within neurotypical
populations, highlighting its reliance on both the linguistic structures and higher-
order cognitive functions. In individuals with neurocognitive impairments, linguistic
functions are likely to be disrupted due to deficits in executive function, which might
cause such individuals to demonstrate different patterns in the processing of
counterfactual information. Despite the growing number of studies investigating
counterfactual reasoning in atypical populations, empirical evidence still remains

limited.

2.2.1. Aphasia and Specific Language Impairment

Studies investigating the processing of counterfactuals in aphasia and specific
language impairment (SLI) have focused on how morphosyntactic deficits influence
the comprehension and production of counterfactuals. Yarbay-Duman et al. (2016),
for example, examined whether cognitive complexity in counterfactuals contributes
to sentence comprehension deficits in Turkish-speaking patients with Broca's
aphasia. Since Broca's aphasia is characterized by morphosyntactic impairment along
with cognitive deficits, Yarbay-Duman et al. hypothesized that counterfactuals would

be more difficult to comprehend by individuals with Broca's aphasia. To test their
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hypothesis, the researchers used a sentence-picture matching task. Pictures were
designed based on three conditions: non-conditionals (Gomlegi fitiiledi ve dolaba
asti/He ironed the shirt and hung it in the closet), indicative conditionals (Gomlegi
iitiilediyse dolaba asar /If he has ironed the shirt, he will hang it in the closet), and
counterfactual conditionals (Gomlegi iitlileseydi dolaba asardi/ If he had ironed the
shirt, he would have hung it in the closet). Participants were shown 15 pictures for
each condition, and each picture was accompanied by three distractor pictures. The
experimenter read sentences for each picture, and the participants were asked which
picture depicted the sentence that had been read. Participants were expected to point
to the picture they thought best described the sentence (the shirt is not ironed and not
hung in the closet, the shirt is ironed and hung in the closet, a dress is ironed and
hung in the closet, a dress is not ironed and not hung in the closet). As a result of the
study, individuals with Broca's aphasia reported to have found conditional sentences
more difficult to comprehend compared to the non-conditionals than the control
group. Moreover, participants produced more errors in counterfactual conditionals
than in factual conditionals, which suggests that comprehension deficits in Broca’s
aphasia are not solely based on morphosyntactic impairment but also on the

cognitive demands of processing counterfactual events.

The same research question was asked by Yarbay-Duman et al. (2015) for children
with SLI. The method used was identical to the one used for patients with Broca’s
aphasia. However, the difference between this study and the study examining
individuals with Broca's aphasia is that both comprehension and production skills
were examined in children with SLI. Upon the sentence-picture matching task for
comprehension, a sentence repetition task was used to test production. The
experimenter read the sentences used in the sentence-picture matching task to the
participants and asked them to repeat the sentences. Findings showed that children
with specific language impairments had more difficulty understanding conditional
structures than typically developing children. However, this difference was not

observed in the sentence repetition task.

Zimmerer et al. (2019) investigated how individuals with aphasia comprehend

embedded clauses that include either factive (presupposed true) or non-
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factive/counterfactive (presupposed false) information. The study aimed to explore
whether the comprehension of such structures is impaired in aphasia, whether
counterfactive clauses cause a greater challenge in processing, and how
comprehension relates to verbal and non-verbal cognitive capacities. 21 English-
speaking aphasic participants were recruited in the study along with 30 controls. The
researchers used a sentence-picture matching task where participants were supposed
to match sentences with images relying on the factive or counterfactive content of the
sentence. Sentences used four matrix construction types: “Know” and “It is clear”
construction for factives as in [He knows [that it is warm outside]], and “Think” and
“It only seems” construction for counterfactives as in [It only seems [that it is warm
outside]]. The results showed that comprehension accuracy for counterfactives was
strongly associated with non-verbal reasoning abilities and syntactic comprehension,
which is evidence for the increased cognitive load for the interpretation of
counterfactives. Moreover, these two predictors accounted for independent variance,
suggesting that counterfactive interpretation is based on both linguistic processing
and propositional reasoning, and therefore cognitively more challenging than the

interpretation of factives.

2.2.2. Parkinson’s Disease and Huntington’s Disease

Neurodegenerative conditions such as Parkinson’s and Huntington’s Disease also
provide important insights into how executive function and frontal lobe impairment
impact counterfactual reasoning. McNamara et al. (2003) investigated whether
counterfactual thinking is impaired in individuals with Parkinson’s disease and to
what extent this impairment can be related to frontal lobe dysfunction, which is a
common symptom of the condition. To this end, participants were asked to complete
a battery of tests designed to assess counterfactual thinking, general cognitive ability,
frontal lobe function and social communication abilities. To test counterfactual
thinking, a self-report task was used in which participants were asked to remember a
negative personal event and generate “if only” or “what if” thoughts. Secondly,
Counterfactual Inference Test (CIT) (Hooker et al., 2000), which is a forced-choice
task that measures inferences based on counterfactual reasoning was conducted. The

test required participants to generate counterfactually-driven inferences based on a
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situation such as “John gets into a car accident while driving on his usual way home.
Bob gets into a car accident while trying a new way home.” Then, a question was
asked regarding which person would think “if only” thoughts more, such as “Who
thinks more about how his accident could have been avoided?”. For the general
cognitive measures, animal category verbal fluency test and Mini-Mental State
Examination (MMSE) (Folstein et al., 1975) were administered. To test frontal lobe
function, the Stroop Inference Test (Bench et al., 1993) and the Tower of London
Task (Shallice, 1982) were used. Finally, pragmatic protocol was used to assess
social communication skills. The findings showed that patients with Parkinson’s
disease generated fewer counterfactual thoughts than the control group, and had
poorer scores in CIT, which indicates an impairment in the generation and
application of counterfactual reasoning. The impairment was not attributed to general
cognitive deficits, decreased verbal fluency. However, patients’ performance on
counterfactual tasks was correlated with lower frontal lobe function measures and
social communication tests. Overall, the study supports the authors’ hypothesis that
deficits in counterfactual reasoning in Parkinson’s disease are especially linked to

frontal lobe dysfunction.

Solca et al. (2015) examined the capacity for counterfactual thinking in patients with
Huntington’s Disease, which is a neurodegenerative disorder accompanied by motor,
cognitive, and behavioral impairments. Since the condition causes executive
dysfunctions and prefrontal atrophy, the authors hypothesized that individuals with
Huntington’s disease would demonstrate impairment in the generation and use of
counterfactual thoughts. Three CFT (counterfactual thinking) assessments were
executed: the Spontaneous Counterfactual Generation Test, where participants
generated counterfactual thoughts based on a negative personal event, the
Counterfactual Inference Test (CIT) (Hooker et al., 2000), and a decision-making
task which measures the influence of anticipated counterfactual regret or behavior.
The results revealed that patients with Huntington’s disease generated fewer
spontaneous counterfactual thoughts compared to the healthy group, performed
worse on CIT. No group differences were observed in the decision-making task.
Researchers also noted that the spontaneous CFT generation of individuals with

Huntington’s disease positively correlated with frontal lobe-dependent cognitive
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measures such as phonemic verbal fluency, Trail Making Test A, and short and long-
term verbal memory tests. These findings indicate a unique deficit in both generating

and applying counterfactual reasoning related to frontal-executive dysfunction.

2.2.3. Autism Spectrum Disorder

Autism Spectrum Disorder (ASD) presents a unique case for the processing of
counterfactuals, since the challenges primarily stem from theory of mind deficits
rather than impairment in language or executive functions. In the study of Scott et al.
(1999), the counterfactual thinking abilities of children with ASD were investigated.
Participants consisted of three groups: 15 children diagnosed with ASD, 14 children
with moderate learning disabilities (MLD) and 15 typically-developed children,
matched in terms of verbal mental age between 4 to 5 years. The experiment
consisted of two conditions: counterfactual only (CO) and counterfactual plus
pretence (CP). Children were exposed to both conditions individually in separate
sessions. In the CO condition, participants heard five counterfactual syllogisms in
English (e.g., All cats bark, Rex is a cat.). Immediately afterward, the participant was
asked a conclusion question about the syllogism (e.g., Does Rex bark?). In the CP
condition, after answering the reality check questions, the participants were subjected
to pretence training. The aim here was to trigger children's imagination. After the
training session, participants heard five syllogisms and were expected to respond to
conclusion questions, just like in the CO condition. As a result of the study, it was
reported that children with autism spectrum disorder performed quite well in the CO

condition, but their performance decreased when imagination was triggered.

Grant et al. (2004) aimed to explore the cognitive components underlying difficulties
on standard false belief tasks experienced by children with ASD. They examined the
roles of counterfactual conditional reasoning, belief understanding, and inferential
reasoning. They tested three groups of English-speaking children consisting of 25
participant per-group: those with ASD, moderate intellectual disability, and typically
developing peers. A set of tasks that varied in cognitive demand were used: physical-
state counterfactual conditional reasoning tasks, which required simulating

hypothetical outcomes based on altered physical facts such as “If fish couldn’t swim,
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could they live in the sea?”, nonstandard false belief tasks (inferred belief and
explicit false belief tasks), which did not require inference or counterfactual
reasoning, and standard false belief tasks, which required both mental state
attribution and inferential processing. Their findings revealed that children with
autism were significantly impaired on physical-state counterfactual conditional
reasoning tasks and standard false belief tasks, but performed comparably to controls
on nonstandard false belief tasks. This pattern indicates that children with ASD
simply lack a conceptual understanding of belief. Instead, the study showed that
performance deficits on false belief tasks stem from deficits in counterfactual
conditional reasoning and inferential reasoning, especially when tasks require

integrating multiple cognitive abilities.

Begeer et al. (2014) inquired how children with high-functioning autism spectrum
disorder (HFASD) understand emotions based on counterfactual reasoning compared
to typically developing (TD) children aged 6-12. Counterfactual emotions such as
regret, relief, disappointment, and contentment are strongly influenced by
counterfactual reasoning since they trigger thoughts on how events could have turned
out differently. The researchers categorized counterfactual emotions into two
dimensions: direction (upward, comparing reality to a better alternative such as
regret and disappointment, and downward, comparing reality to a worse alternative
such as relief and contentment) and agency (simple emotions, which require first-
order evaluation of an outcome, and second-order emotions, which require
understanding how past actions or intentions lead to an outcome). Children were
presented with eight stories in the CF-emotion task where two protagonists
experience similar outcomes, but one of them had the counterfactual alternative that
would have caused a better (upward) or worse (downward) outcome. Based on this
task, participants judged how protagonists would feel (better, worse or the same) and
explained why. The findings showed that both children with HFASD and TD
children performed better in simple CF-emotions compared to the second-order CF-
emotions. However, children with HFASD performed significantly worse compared
to TD children on downward CF-emotions (relief and contentment). No group
differences were found for upward CF-emotions (regret and disappointment). The

researchers noted that while TD children’s responses were correlated with Theory of
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Mind, children with HFASD scores were correlated with 1Q. The findings
demonstrate that children with HFASD can engage in counterfactual reasoning in
structured contexts. However, they experience difficulties with applying
counterfactual reasoning to emotional understanding, especially when evaluating
downward counterfactual scenarios (relief and contentment) where the actual

outcome is positive but could have been worse.

More recent studies focused on counterfactual processing in adults with ASD. Black,
et al. (2018) focused on how adults with ASD comprehend counterfactual statements
using eye-tracking during an anomaly detection task. For this reason, two
experiments were conducted where 25 English speaking adults with ASD and control
group recruited. In the first experiment, everyday counterfactual scenarios such as “If
Joanne had remembered her umbrella, her hair would have been dry” were used,
while the second experiment involved counterfactuals about historical events that
required suppressing factual world knowledge, as in “If the Titanic had not hit an
iceberg, it would have survived”. In both experiments, adults with ASD
demonstrated intact counterfactual comprehension, showing comparable or even
faster anomaly detection than typically developing adults. In Experiment 1, ASD
participants detected inconsistencies earlier and showed greater reading disruption
for anomalous critical words, suggesting efficient integration of discourse-level
information. In Experiment 2, both groups successfully processed counterfactual
anomalies, though ASD participants showed subtle differences in their strategy, such
as increased re-reading rather than deficits in comprehension. The authors argued
that previous findings of impairment may reflect developmental delays or
methodological limitations. Overall, the study provided evidence that high-
functioning adults with ASD are capable of processing counterfactuals using slightly
different but effective strategies. Ferguson et al. (2022) also investigated whether
adults with ASD struggle with comprehending counterfactual language, particularly
in switching between factual and counterfactual mental models. Using an ERP
design, they compared 24 adults with ASD and 24 typically developed adults as they
read two-sentence scenarios in factual and counterfactual contexts. Despite group-
level impairment in theory of mind and cognitive flexibility in the ASD group was

observed, ERP results showed that both groups demonstrated typical N400 effects,
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which meant both groups could detect semantic anomalies when a scenario remained
in the same world (factual or counterfactual) and successfully shifted interpretation
when required to switch from a counterfactual to a factual context. Overall, the
results suggested that autistic adults are capable of maintaining and updating mental

representations based on linguistic context.

2.3. Language Impairment in Schizophrenia

Language impairment constitutes a core domain of dysfunction in schizophrenia
(DeLisi, 2001). According to the Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM-5; American Psychiatric Association, 2013), disorganized
speech, such as derailment and incoherence, is a Criterion A symptom of
schizophrenia. A large body of research has sought to disentangle the linguistic basis
of the condition by revealing the deficits manifested in multiple domains involving
the disruption of formal thought organization, breakdown of pragmatic and discourse
abilities, and rule-governed anomalies in language. Formal Thought Disorder (FTD)
is one of the core symptoms of schizophrenia that mainly affect language abilities,
where disruptions in the structure of the form of thought are reflected in speech
(Kerns & Berenbaum, 2002). Although it is highly associated with schizophrenia,
FTD can be observed in other psychotic disorders as well such as schizoaffective
disorder, mania, or even in highly creative individuals with no psychiatric history
(Andreasen, 1979; Radanovic et al., 2013). Specifically, FTD includes deviations in
organization, coherence, and logical flow of thoughts. This leads to derailment,
which means going off-topic in one’s speech, incoherent manifestation of ideas and
poverty of speech. FTD falls under both positive feature symptoms, such as
irrationality and neologisms -newly coined words or expressions- and negative
symptoms, such as poverty of speech. Since FTD affects several aspects of the
language domain, it has been considered to be crucial to investigate to what extent
FTD and language impairments observed in schizophrenia interact. For instance, to
explore the relationship between FTD and language impairments reported in
schizophrenia, Rodriguez-Ferrera et al. (2001) used a comprehensive battery of eight
different linguistic tests in their study. These tests assessed syntactic comprehension

(TROG and Modified Token Test), semantic comprehension (Pyramids and Palm
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Trees Test), naming (Boston Naming Test) and expressive speech (picture
description task). Along with the linguistic tests, patients were rated for FTD by
using the the Thought, Language and Communication Scale developed by Andreasen
(1979). General intellectual function was also measured using Wechsler Adult
Intelligence Scale (WAIS 1Q), Mini-Mental State Examination (MMSE) and
National Adult Reading Test (NART). Researchers found that poor performance of
schizophrenic patients on language tests is associated with general intellectual
impairment. All of the patients’ language scores showed a correlation with WAIS 1Q
and MMSE scores. Specifically, three language tests were associated with FTD,
which are semantic comprehension, syntactic comprehension and picture description
tests. Multiple regression analyses further suggested that semantic and expressive
tests predicted FTD scores regardless of 1Q scores, suggesting a linguistic deficit
directly linked to FTD. The study results support that FTD is significantly related to
a semantic deficit, especially in the formation of coherent narratives or integrating
conceptual knowledge. On the other hand, findings demonstrate that syntactic
operations and naming abilities are relatively preserved in schizophrenia, regardless
of the severity of FTD. To conclude, this study provides evidence that language
impairments in schizophrenia are not only related to the decrease general cognitive
functioning, but also FTD, especially in semantic processing. Moreover, the review
by Ehlen et al. (2023) systematically examined linguistic alterations in individuals
with schizophrenia, highlighting disruptions in language comprehension and
production. Drawing on 143 studies from 2010 to 2022, the authors outlined how
formal thought disorder is reflected in impairments across lexico-semantic, syntactic,
and pragmatic domains. Lexico-semantic findings show patterns of reduced N400
responses, suggesting disrupted semantic network functioning. Syntactic deficits,
particularly in processing complex sentence structures, are frequently observed and
associated with FTD and working memory impairments. Pragmatic language use is
notably affected, with deficits in interpreting idioms, metaphors, and irony, often due
to impaired contextual integration. These deficits interfere with coherence and

violate conversational maxims, undermining effective communication.

A growing body of research analyzed linguistic impairments of spontaneous speech

in individuals with schizophrenia to identify the specific language domains
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disordered due to the condition. Marini et al. (2008) aimed to report microlinguistic
(lexical and morphosyntactic) and macrolinguistic (pragmatic and discourse-level)
deficits of individuals with schizophrenia, along with their neuropsychological
correlates. For this purpose, they assessed 77 Italian-speaking patients’ narratives
using a picture-story description task. The narratives were elicited using a single-
picture stimulus, describing a picnic scene by the lake, and two cartoon stories -
“flower pot” and “quarrel”- with six pictures each. The former cartoon depicted a
man hit by a flower pot while walking his dog, whereas the latter depicted a quarrel
between a couple. Their analysis focused on verbal productivity and lexical and
morphosyntactic organization for microlinguistic analysis, and informativeness and
textual organization for macrolinguistic analysis. The researchers found that
individuals with schizophrenia were severely impaired in their macrolinguistic
abilities in at least one of their narratives. The macrolinguistic deficits included
decreased lexical and thematic informativeness and increased global and local
coherence errors. Microlinguistic deficits were also reported, such as increased
semantic paraphasias and grammatical errors. The authors also suggested that
macrolinguistic impairment may stem from discourse-level issues such as planning,
organizing, and maintaining coherent discourse, which are functions that necessitate
higher-order cognitive skills such as working memory, attention, and sequencing.
Regression analyses further suggested that neuropsychological functions are
predictors for certain linguistic impairments. To illustrate, cognitive impairment
scores (Mini-Mental State Examination, MMSE) were related to semantic
paraphasias, attention measures (non-perseverative errors on the Wisconsin Card
Sorting Test) to paragrammatic errors, global coherence errors to executive function
measures (Trail Making Test B) and lexical informativeness to logical reasoning
performance (Raven’s Matrices). Overall, the study concluded that the language
production of individuals with schizophrenia was impaired mainly at the
macrolinguistic (discourse) level, which might be linked to a decreased ability to use

pragmatic cues and deficits in cognitive functions.

A recent study conducted by Bozdag et al. (2025) explored the linguistic
characteristics of Turkish-speaking individuals with schizophrenia compared to

healthy controls. The authors aimed to identify language-based biological markers
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for formal thought disorder. 50 schizophrenia patients and 50 healthy controls
underwent a semi-structured interview. The interviews were recorded, transcribed
and analyzed using CLAN software. The analysis investigated lexical (type/token
ratio, average word frequency), syntactic (mean length of utterance, number of
utterances), phonological (speech rate, silent and filled pauses) and discourse-based
(coherence, question-response similarity, sentence prediction loss) elements in
participants’ speech. The results showed that patients with schizophrenia generated
fewer lexical items with less variance. However, they demonstrated a higher
type/token ratio and content-to-function word ratio. The phonological analysis
revealed that patients’ speech was slower, included more salient pauses and produced
shorter utterances compared to the healthy control group. As to the discourse-based
analysis, patients’ coherence and semantic alignment between the interview
questions and responses were significantly decreased. Moreover, sentence prediction
loss was higher in the patient group, which shows that the responses given by
patients were less predictable in terms of meaning. Regression analyses further
demonstrated that the severity of negative symptoms was a predictor of the decreased
coherence in discourse, increased sentence prediction loss, slowdown in speech, and
decrease in average word frequency. Longer duration of condition also correlated
with such linguistic deficits. Finally, sociodemographic factors such as older age and
reduced educational background were predictors for slower, less coherent and less
predictable speech. The researchers also noted that discourse coherence and sentence
prediction loss can be an indicator of Formal Thought Disorder, and therefore can be
used in the identification of it. Overall, the results demonstrate that language-specific

features of speech disturbances in schizophrenia are universal across languages.

Though the literature mainly reports findings on impaired semantic and pragmatic
abilities, research also points at the deficits of structure-based units of language
associated with the condition. Walenski et al. (2010) investigated the errors in the
production of past tenses of different verb types in English by 43 schizophrenic
patients and 42 controls, who were native speakers of English. In this study,
participants were subjected to a past-tense production task containing 60 verbs. In
this task, three different types of verbs were used according to their conjugation

types: 20 of them were conjugated in the irregular past tense, 20 were conjugated in
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the regular past tense, and 20 were verbs conjugated in the new and regular past
tense produced for the study. Compared to healthy controls, patients diagnosed with
schizophrenia showed a greater deficit in producing the past tense of regular verbs
compared to irregular verbs. The findings support the dual system model, which
shows that patients with schizophrenia have impaired grammatical processing but
relatively intact processing of word information. The dual system model suggests
that language skills involve two different cognitive systems: one is used for
grammatical processing and the other is used for lexical knowledge (Ullman, 1998).
In the context of schizophrenia, this model suggests that while patients have
problems with grammatical processing, early learned vocabulary processing remains
relatively intact. In short, this model aims to explain the language deficits observed
in schizophrenia by claiming that patients have more difficulty producing the past
tenses of regular and novel verbs that require grammatical processing, compared to
irregular verbs that rely more on lexical knowledge in English. In addition, patients
with more severe formal thought disorder have been shown to exhibit poorer
performance in regular and new past tenses, and a relationship between thought
disorder and grammatical impairment in schizophrenia has been suggested. In
conclusion, this study points to a specific grammatical processing impairment in

schizophrenia.

More recently, Ziv et al. (2022) discussed the application of natural language
processing techniques in mental health research, especially in the investigation of
schizophrenia and other psychotic disorders. In this regard, the study aimed to
investigate how morphologically diverse the language used by schizophrenia patients
is compared to the healthy population using natural language processing techniques.
The study focused on three different areas: the use of parts of speech, inflection, and
inward and outward focus. Participants were asked to tell a short story based on 14
images retrieved from the Thematic Apperception Test (TAT; Murray, 1943).
Participants explained what happens in the images, the feelings of the people in the
images, and how the story ends. The Hebrew language morphological tagger
developed by Ben-Gurion University was used to analyze the linguistic features of
the narratives. This tagger provides information about word types, lemma (the base

form of a word), and person and tense for verbs. The analysis included calculating
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the occurrences of various morphological features (nouns, verbs, adjectives, etc.),
lemma-token ratio (LTR), and type-token ratio (TTR), which measure lexical
diversity. A higher LTR indicates less word inflection and potential linguistic
poverty, while a higher TTR indicates greater lexical diversity. As a result of the
analysis, three main differences emerged in the language use of patients diagnosed
with schizophrenia compared to the healthy control group. First, patients with
schizophrenia exhibited more basic language structures with fewer verbs, adjectives,
and adverbs. Secondly, as an impact of associative thinking, the consistency of
expression in speech has been interrupted. Finally, participants demonstrated a self-
centered perspective by using more first-person pronouns in their narratives. The
study overall reported that schizophrenic individuals used less complex and less

diverse structures in their speech.

2.4. Counterfactual Reasoning in Schizophrenia

Given that language impairment and executive dysfunction are associated with
schizophrenia, engaging in counterfactual reasoning to make sense of counterfactual
information is particularly challenging for this clinical group. Even though research
on the processing of counterfactual conditional statements in patients with
schizophrenia is, to the best of the author’s knowledge, non-existent, a considerable
number of studies on counterfactual reasoning have been conducted as a way to
understand the underlying mechanisms of general deficits observed due to the
condition, theory of mind abilities of patients with schizophrenia, and behavioral

intention activation.

2.4.1. Deficits in Counterfactual Reasoning

Hooker et al. (2000) investigated the counterfactual thinking abilities of
schizophrenic patients. Participants were subjected to tests assessing cognitive ability
and social competence to test their counterfactual thinking abilities. In the first
counterfactual measure, patients were asked to remember a negative personal event
they had experienced in the recent past, and then they were expected to express how

the event they experienced could have turned out differently, in the thought pattern
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of "if only" or "if only that were". The second counterfactual measure was the
Counterfactual Inference Test (CIT). In this test, participants were presented with
scenarios in which two individuals experienced similar consequences under different
conditions. Participants were expected to make inferences about which individual in
these scenarios produced more "if only" thoughts about the event. Compared with the
control group, patients with schizophrenia reported fewer counterfactual thoughts
about their personal experiences and performed poorer in making counterfactual
inferences about social events based on scenarios. One of the possible reasons has
been shown to be the presence of formal thought disorder in schizophrenia, which
affects reasoning skills and can interfere with the process of creating and using
counterfactuals. Additionally, the faulty connection between affect and cognition in
schizophrenia may have contributed to impairment in counterfactual thinking. In
general, the findings of the study show that counterfactual thinking processes are
impoverished in patients with schizophrenia and therefore, their social functionality

is affected negatively.

Contreras et al. (2016) investigated the influence of the causal order effect on
counterfactual thought generation and their ability to make inferences from
hypothetical situations. They conducted three experiments to answer their research
questions. First, an experiment designed to evaluate the causal order effect was
conducted. This experiment aimed to understand how participants perceived and
attributed causality in a scenario where an individual heard that a store had a
discount for a limited number of stereo systems. The individuals encountered four
obstacles on his/her way to the store: a) a speeding ticket, b) a flat tire, c) a traffic
jam, and d) elderly people crossing the street. Due to these obstacles, the individual
arrived late and learned that the last stereo system had been sold out only a few
minutes ago. Participants were presented with the four successive events and were
asked to determine which event was the most likely cause of the negative outcome
described in the scenario. Participants were also asked to provide a rationale
explaining why they thought the event they selected was the primary cause. In the
second experiment, the generation of counterfactual thoughts was examined by
asking the participants to write down possible alternative ways to reach on time to

purchase a stereo sound system. These alternatives could be completely new and
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original ideas, such as "l wish | had called and made a reservation in advance" or
they could be about the unfortunate events in the scenario, such as "l wish I hadn't
been speeding.” Finally, to measure the ability to make counterfactually derived
inferences, Contreras et al. used the "Counterfactual Inference Test™" developed by
Hooker et al. (2000). As a result of this study, it was reported that patients with
schizophrenia showed difficulty attributing causal sequences in scenarios, produced
fewer counterfactual thoughts and produced fewer counterfactually derived
inferences compared to the control group. The study suggested that there is a global
deficit in counterfactual reasoning in schizophrenia, thus the deficit might be
considered as a future aim in the treatment of schizophrenia.

Later, Albacete et al. (2017) investigated counterfactual reasoning in schizophrenia
patients in symptomatic remission using the same experimental materials Contreras
et al. (2016) used, with the same procedural steps. The study revealed that the
patients generated fewer counterfactual thoughts and counterfactual inferences.
Different from the findings of Contreras et al. (2016), though, patients in remission
did not demonstrate a significant deviance from the control group in causality
attribution. Their findings, overall, suggested that patients show a deficit in
counterfactual reasoning even if they are in remission. Albacete et al. (2017) also
found that deficits in counterfactual reasoning are negatively related to the Positive
and Negative Syndrome Scale (PANSS) scores of the patients and the duration of the

condition.

2.4.2. Counterfactual Reasoning and Theory of Mind

Counterfactual reasoning has been comprehensively studied as a way to examine
Theory of Mind abilities of patients with schizophrenia, especially through sarcasm
comprehension, since sarcasm includes understanding the speaker’s counterfactual
intention (what is said in literal terms versus what is actually meant). Leitman et al
(2006) investigated schizophrenia patients’ ability to infer counterfactual information
by evaluating sarcasm perception to understand the theory of mind (ToM) abilities of
the patients. They assessed sarcasm perception with the help of the attitudinal subtest
of the Aprosodia Battery (APT) (Orbelo et al. 2005), which includes 10 semantically
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neutral sentences. The sentences were recorded both in a sincere or a sarcastic tone,
making participants hear 20 utterances in total. Upon hearing the utterances,
participants were asked to state whether the speaker was being sincere or sarcastic.
The findings of the study suggested that patients with schizophrenia had great
difficulty in detecting sarcasm, and, therefore, in decoding counterfactual intention.
Kern et al. (2009) also investigated sarcasm comprehension for processing
counterfactual information, and the results were consistent with the findings of
Leitman et al. (2006). Kern et al. (2009) examined ToM deficits for processing
counterfactual information in people with chronic schizophrenia and schizoaffective
disorder. They assessed the comprehension of sarcasm and lies using Part Il of the
Awareness of Social Inference Test (TASIT), which is a measure for ToM. Part Il of
the test included 16 videos where lies or sarcasm are depicted. Participants were
instructed to watch the videos and answer 4 forced-choice (yes/no) questions. In the
first question, participants were supposed to think about what one character aims to
make the other character think or feel. In the second question, participants were
asked to understand the message that one of the characters was trying to convey. In
the third question, they were asked to understand the character’s underlying beliefs.
Finally, the fourth question asks about the emotional state of the character. The
findings of the study suggested that patients’ performance was significantly poorer in
the comprehension of sarcasm but not in lies. The authors postulated that the
discrepancy between sarcasm and lies might stem from the fact that sarcasm requires
the use of exaggerated facial expressions, gestures, and tone of voice, whereas telling
lies requires neutral expressions since the aim is to hide the facts. This finding
showed that patients with schizophrenia might have ToM impairment in specific
aspects, such as understanding paralinguistic cues, rather than a global ToM

impairment.

2.4.3. Counterfactual Reasoning and Behavioral Intention Formation

Another focus of the literature on counterfactual reasoning was based on the link
between counterfactual thinking and activating behavioral intentions. Roese et al.
(2008) investigated whether counterfactual thinking (e.g. If only | had studied

harder) activates intention formation (e.g. | will study harder next time) for behavior
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regulation. The article proposes three links in the cognitive pathway of
counterfactual thinking to behavior as in Figure 2.1. In schizophrenia, link 1 is
impaired (Hooker et al., 2000) whereas link 3 is intact (Brandstitter et al., 2001).
This study aimed to investigate whether link 2 -counterfactual to intention- is

impaired in schizophrenia patients.

: Upwerd : Intention C
Counterfactual .
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done X"

Figure 2.1. Cognitive pathway from counterfactual thinking to behavior

A semantic priming task was used in a sequential priming paradigm to assess the
automatic activation of intentions by a counterfactual thought using reaction time as
their dependent variable. Shorter reaction time indicated that there was a facilitation
effect by counterfactual activation. 15 participants were introduced to 45 trials
involving a judgment task in which they were supposed to give yes or no responses
to an intention. The prime judgment task involved a question about a negative event
(e.g., spilled food on the shirt). Upon a 2-second delay, participants saw a statement
(e.g. eaten more carefully). The manipulation included three conditions:
counterfactual (should have condition), control (word-counting judgment), and a
baseline (no judgment). Participants pressed a key if they agreed with the statement.
The target task included an intention judgment semantically related to the prime
judgment task. The study showed that the link between counterfactual thinking and
the formation of behavioral intentions is impaired in schizophrenia. The study
proposed that a rehabilitative approach to activate counterfactual thinking would be
ineffective since the link between counterfactuals and intentions is blocked. Contrary
to this finding, Contreras et al. (2017) found a normal activation of the formation of
behavioral intentions in schizophrenia patients. With the same research questions,
they aimed to re-evaluate the claim that link 2 in the CFT pathway is impaired in

schizophrenia by using an improved version of the semantic priming paradigm used
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by Roese et al. (2008) and increasing the sample size up to 37 patients and controls.
Participants were presented with 32 experimental trials structured in three stages. In
stage 1, they read a description of a negative everyday event (e.g, | have missed the
train). In stage 2, a prime statement appeared, which is either a counterfactual
statement (e.g, | should have) or a neutral statement (a factual cue such as “It has five
words”). The original experiment used by Roese et al. (2008) used a word-counting
judgement task, which adds cognitive load to the procedure. Contreras et al. (2017)
modified this task into simply reading the statement as in the counterfactual
condition so that the cognitive load of the two procedures was similar. In stage 3, a
statement representing behavioral intention appeared on the screen, which was either
semantically related to the previously described action or not (e.g, got out of bed
sooner). Participants were expected to press a key labelled as “Yes” or “No” to show
whether the behavioral intention was appropriate for the negative everyday event.
Both judgment accuracy and reaction times were measured. As a result, it was
reported that both patient and control groups gave more accurate and rapid answers
when they were presented with the counterfactual priming condition. Though the
patient group had more errors, their performance also improved when shown
counterfactual statements. Furthermore, reaction time analysis revealed that
responses were around 8% faster with counterfactual primes in both groups, which
demonstrates a preserved facilitation effect. Interestingly, there was no significant
associations between task performance and clinical variables (severity of symptoms,
duration of condition, cognitive scores). This indicated that the facilitation effect
observed in counterfactual thinking is independent of general neurocognitive
impairments in schizophrenia. Overall, the findings of this study suggested that the
cognitive mechanism underlying Step 2 of the counterfactual thinking pathway is

intact in patients with schizophrenia, challenging the earlier findings in the literature.
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CHAPTER 3

METHOD

3.1. Participants

40 patients diagnosed with schizophrenia (M = 37:7; Range = 22-67; 16 females, 24
males), who were native speakers of Turkish, participated in this study voluntarily.
All patients were recruited from the Psychiatry clinic of Ankara Etlik City Hospital
and were in symptomatic remission to control for the effect of symptom severity on
participants’ responses. Patients were diagnosed using SCID-V (Structured Clinical
Interview for DSM-5 Disorders). Positive and negative symptoms were measured
using Positive and Negative Syndrome Scale (PANSS) (Kay et al., 1987; Kostakoglu
et al., 1999). Moreover, age and educational background-matched 40 healthy
individuals with no psychiatric or neurological condition participated in the study (M
= 37:15; Range = 19-55; 22 females, 18 males). Participants in both groups were at
least high school graduates. All participants were naive with respect to the aim of the
experiment. Participants who took part in the experiments were different from those
who participated in the pilot experiments. The thesis was approved by the Human
Subjects Ethics Committee of METU and the Scientific Research Evaluation and
Ethics Committee of Ankara Etlik City Hospital (see Appendix C and D). Written

consent was obtained from all participants.

3.2. Materials

Two experiments were conducted to investigate the patients’ ability to comprehend
and produce conditional sentences. A truth-value judgement task consisting of 16
questions, 8 of which were filler items, was used to measure comprehension. This

test was designed based on Aktepe’s (2022) eye-tracking experiment. To test
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production, a dialogue completion test with 16 questions, 8 of which were filler
questions, was developed.

3.2.1. Comprehension: Truth-Value Judgement Task

The comprehension experiment consisted of 16 multiple-choice questions which
included a contextual sentence, two pictures of the objects mentioned in the

contextual sentence, the target sentence, and three options.

The comprehension experiment started with a sentence that included contextual

information as in (1).

(1) Context-setting sentence
Mutfak-ta kahve ve stit var-Q.
Kitchen-Loc coffee-Nom and  milk-Nom exist-Aor

There is coffee and milk in the kitchen.

Beneath the sentence, two pictures depicted the objects mentioned in the contextual

sentence, e.g. coffee and milk.

Durum 7: Mutfakta kahve ve siit var.

Figure 3.1. Example of a context-setting sentence and visuals

The contextual sentence and the pictures were followed by the target sentence which

included either a factual or a counterfactual sentence as in (2a) and (2b)
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(2a) Indicative conditional sentence
Enes stit ic-ti-yse
Enes-Nom  milk-Nom  drink-Past-Cond
If Enes has drunk milk, he will sleep.

(2b) Counterfactual conditional sentence
Enes stit i¢-se-y-di
Enes-Nom  milk-Nom  drink-Cond-Past

If Enes had drunk milk, he would have slept.

Enes sut ictiyse uyur.

Figure 3.2. Example of a target sentence
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uyu-r.

sleep-Aor

uyu-r-du.

sleep-Aor-Past

Following the target sentence, participants were presented with three options that
mentioned the likely outcomes based on the target sentence. In the experiment,
participants were expected to choose which outcomes would likely occur based on
the contextual sentence, pictures, and the conditional sentence. Participants were

expected to mark each possible outcome as "Possible”, "Impossible™ or "Uncertain™.



“Enes siit ictiyse uyur." cimlesini sdyleyen kisiye gore, asagidaki seceneklerin
gerceklesme ihtimalini olabilir, olamaz ya da kararsizim olarak isaretleyiniz.

Enes siit icmedi ve uyumadi. 0 Olabilir o0 Olamaz O Kararsizim
Enes st icti ama uyumadi. 0 Olabilir o0 Olamaz O Kararsizim
Enes siit icti ve uyudu. o Olabilir o0 Olamaz o Kararsizim

Figure 3.3. Example of the truth value judgement of the possible outcomes based on
the target sentence

The possible outcomes in each option were written based on the Conditional Truth
Table presented in Table 1:

Table 3.1. Truth Table for the Conditional

Y q P—4q
True True True
True False False
False True True
False False True

According to the conditional truth table, the antecedent (P) and the consequent (Q) of
a conditional statement (P — Q) can each take one of the following truth values: true
or false. Considering these two truth values, the antecedent and the consequent can
form four combinations. In line with these combinations, an entire conditional
statement can take the following truth values: true or false. While 3 of these
combinations yield a truth value of true, one combination yields a truth value of

false. The combinations of truth values for P and Q are as follows:
1) Both clauses can take the value true. As a result of this combination, the

conditional P — Q is true. This is because when both P and Q are true, the

relationship between P and Q is satisfied.
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2) The antecedent can take the truth value true and the consequent can take the
truth value false. In this combination, the truth value of P — Q is false

because the logical implication that Q should follow P is violated.

3) The antecedent can take the value false and the consequent can take the value
true. As a result of this combination, the conditional sentence takes the value
true because, according to propositional logic, when P is false, P — Q is

vacuously true regardless of the truth value of Q.

4) Both clauses can take the value false. Similar to the third combination, the
value of the conditional statement is true, because if P is false, the truth value

of Q does not affect the truth value of P — Q, making it vacuously true.

The options that gave possible outcomes were written based on the conditional truth
table since the meanings of indicative conditional sentences may change according to
the possibilities depending on whether the antecedent is true or not (Byrne and
Johnson-Laird, 2010). For instance, Yarbay-Duman et al. (2016) claimed in their
experiment with individuals diagnosed with aphasia and children diagnosed with
specific language disorder that the sentence "If he ironed the shirt, he will hang it in
the closet" corresponded only to the picture in which the shirt was ironed and hung in
the closet among the four pictures, and ignored other possibilities. However, the
sentence "If he ironed his shirt, he hangs it in the closet” does not give clear
information about the condition being met and the result being realized. In other
words, when a sentence with this structure is encountered, a scenario in which the
shirt is not ironed can be considered since there is no clear information that the shirt
is ironed. In the conditional truth table, the values that the antecedent and the
consequent clause can take, and therefore the possibilities of an indicative
conditional sentence, are clearly shown. For this reason, creating the possible
outcomes for indicative conditional sentences according to the conditional truth table
for the experiment could give a more accurate result as to how participants interpret

the sentences in this structure.
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Of these four combinations, the combination where P takes the truth value of false
and Q takes the truth value of true was not included in the experiment as a result of
the pilot experiment conducted with 12 healthy and adult participants, because the
participants did not show a clear pattern in the comprehension of this combination.
Therefore, each indicative or counterfactual sentence given in the experiment was
given with three options representing the possibilities that could occur as a result of
each conditional sentence. In indicative conditionals, participants were asked to
accept combinations in which both P and Q take the same truth value -true, true and
false, false- as “Possible”, and to accept the combinations in which P takes the truth
value true and Q takes false as “Impossible” or “Uncertain”. In counterfactuals, they
were supposed to accept only the combination where both P and Q take the truth
value false as “Possible” since there is only one actual outcome of a counterfactual

sentence.

3.2.2. Production: Dialogue Completion Task

A dialogue completion task consisting of 16 questions was created for the production
experiment. In this experiment, participants first had to read a short scenario

consisting of 3-4 sentences as in (3a):

(3a) Ebru bugiin derste sunum yapacak. Ctkmadan once iizerine kahve dokiildiigii
icin evden ge¢ cikti. Ebru’nun babasi sunuma yetisip yetisemeyecegi hakkinda
endigeli. Ebru’nun annesi ve babasi durum hakkinda konusuyorlar. (Ebru is going to
have a presentation in class today. She left home late because she spilled coffee on
herself before leaving. Her father is worried about whether she will be able to make
it to the class to give her presentation. Her mother and father are talking about the

situation.)

After reading the scenario, participants saw a dialogue composed of two lines
between two characters mentioned in the scenario. The last sentence of each dialogue
consisted of an indicative or a counterfactual conditional. A sample dialogue can be

given in (4a):
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(4a) Baba: Umarmm dersine yetigir (The father: I hope she will make it to the

class.)

Anne: Merak etme. Taksiye bindiyse yetisir.(The mother: Don’t worry. If she

has taken the cab, she will make it to the class.)

Aksilige bak! Umarim
sunumuna yetisir.

Merak etme. Taksiye

bin yetis .

Figure 3.4. Example of the dialogue completion task

In the dialogue, the conditional marker —sA or -ySa and the past tense marker —dI
were not attached to the verbs of these sentences. The participants were expected to
attach these suffixes to the correct verb in the correct order. Participants received a
score of “1” if they created an indicative (bindiyse yetisir) or a counterfactual
(binse(ydi) yetisirdi) conditional sentence appropriate to the context, and a score of
“0” if they created a non-conditional structure (bindi ve yetisti) or encoded the

morpheme sequence in the wrong order (e.g. binseydi, instead of bindiyse).
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3.3. Procedure

3.3.1. Clinical Assessments

Before the experiment, the Structured Clinical Interview for DSM-5 (SCID-5-CV)
was administered to the participants by clinicians at the Psychiatry clinic of Ankara
Etlik City Hospital for the diagnosis of the patients. This interview was also utilized
to eliminate other mental disorders and intellectual disabilities. Then, the Positive
and Negative Syndrome Scale (PANSS) (Kay et al., 1987; Kostakoglu et al., 1999)
was administered to the patients to measure their positive and negative symptoms.
Participants who had intense positive symptoms were not included in the experiment
since positive symptoms such as hallucinations or delusions would affect the
participants' performance. Upon diagnosis and evaluation of the severity of the
symptoms, Trail Making Tests A and B (TMT-A & B) were administered to control
the effects of neurocognitive functions. While TMT-A aims to test visuo-perceptual
skills such as visual search and motor speed skills, TMT-B measures higher-level
cognitive functions such as working memory and task-switching (Bowie and Harvey,
2006). Both part A and B include 25 circles on a sheet of paper. In TMT-A,
participants were asked to connect the encircled numbers from 1 to 25 in ascending
order by drawing lines between them. Before this test, the patient was expected to
count from 1 to 10 to make sure that the patient knew the numbers in the correct
order. Then, a practice question was given in which the encircled numbers must be
connected from 1 to 8. In TMT-B, participants were expected to connect numbers
and letters in the alternating order (e.g., 1-A-2-B-3-C). Before this test, participants
were asked to count the letters in the Turkish alphabet to ensure they knew the letters
correctly. After the clinical evaluation was completed, the main experiment (see
below) was conducted in a single session. Before the experiment, participants were
asked to sign a voluntary participation and consent form. In this form, instructions
regarding the experiment were presented to the participants in written and verbal

form.
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3.3.2. Main Experiment

After participants filled in the voluntary participation form, socio-demographic,
family, and personal health histories were taken. In the experiment, the participants
were given two practice materials for each experiment and they were helped to get
used to the experiment. If necessary, practice questions were repeated a second time.
The experimental material was presented to the participants in written form on paper.
Participants were expected to mark each option as "Possible”, "Impossible” or
"Uncertain™ depending on each sentence they read. Upon answering the questions,
participants were expected to explain their answers to make sure that they understood
the task and answered the questions accordingly. Their explanations were also used
to understand participants’ reasoning behind their answers. The production
experiment included two practice items to help participants get used to the
experiment. Practice questions were repeated a second time when necessary. As in
the comprehension experiment, production experiment materials were given to the
participants in written form. During the experiment, participants were expected to
read the scenarios and the dialogues, add the suffixes that needed to be attached to
the verb in the last sentence of the dialogue in the correct order, and complete them
according to the scenario. Specifically, participants were expected to add the past
tense suffix -dl to the verb followed by the conditional suffix —sA if they
encountered an indicative conditional. When it was necessary to complete the
sentence with a counterfactual expression, they were expected to add the suffix —sA
and then —dl to the verb. The clinical evaluation and the experiments lasted
approximately 25 minutes for patients and 15 minutes for the control group. The
order of the items, practice questions, and the experiments were counterbalanced

across participants to control for question order bias.
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4.1. Descriptives

CHAPTER 4

RESULTS

Table 4.1 presents the participants’ total scores, mean accuracy scores and standard

deviations across sentence types (indicative vs. counterfactual) and task types

(comprehension vs production) within and between groups (patient versus control).

Table 4.1. Descriptive statistics by group, sentence type and test type

group | sentence_type | test_type total_score | mean_score | std_dev
control | indicative comprehension | 142, 0.891 0.236
control | counterfactual | comprehension | 131 0.822 0.309
control | indicative production 115 0.719 0.451
control | counterfactual | production 134 0.838 0.370
patient | indicative comprehension | 109 0.681 0.357
patient | counterfactual | comprehension | 81 0.506 0.420
patient | indicative production 95 0.594 0.493
patient | counterfactual | production 89 0.556 0.498

The mean scores between the control group and patient group across task and

sentence types showed that the control group consistently outscored the patient

group. In the comprehension task, the mean score for the control group was 0.0891

for indicatives and 0.822 for counterfactuals, while the patient group had lower mean

scores of 0.681 for indicatives and 0.506 for counterfactuals. In the production task,

the mean scores for indicatives were 0.719, and 0.838 for counterfactuals, whereas
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the patient group had mean scores of 0.594 for indicatives and 0.556 for
counterfactuals, indicating reduced accuracy in the patient group overall. As for the
sentence type, counterfactuals gave lower mean scores than indicatives in the patient
group. In the control group, lower scores in counterfactuals was also observed in the
comprehension task (0.822 for counterfactuals, 0.891 for indicatives). However, the
production task yielded a different pattern. Indicatives elicited lower mean scores of

0.719, compared to counterfactuals, with a mean score of 0.838.

4.2. Results: Group Differences by Sentence Type

To examine whether there was a difference in the comprehension and production
scores of counterfactuals between the schizophrenia group and the healthy group, a
series of linear mixed models for comprehension, and generalized linear mixed
models for production were conducted in a stepwise manner using R statistical
programming language. For the first model, an analysis based on sentence type was
conducted by separating indicatives and counterfactuals using the models below, to

specifically investigate the comprehension and production of counterfactuals:

model_cf <- Imer(score ~ group + (1 | Participant_ID) + (1 | question_ID)

model_ind <- Imer(score ~ group + (1 | Participant_ID) + (1 | question_ID)

A linear mixed-effects model was fit to analyze the comprehension of
counterfactuals. The model revealed a significant main effect of group on
counterfactual comprehension (# = -0.3156, SE = 0.0613, t= -5.145, p < .001),
indicating greater difficulty in counterfactual comprehension by individuals with
schizophrenia. Indicatives also yielded the same pattern (# = —0.2093, SE = 0.0456, t
= -4.584, p <.001), showing that indicatives were also more difficult to comprehend

for the schizophrenia group compared to the control group.
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Table 4. 2. Results of the linear mixed-effects model comparing sentence type for
comprehension

Sentence Type | Estimate | Std. Error t-value p-value
Counterfactual | -0.3156 0.0613 -5.145 <0.001
Indicative -0.2093 0.0456 -4.584 <0.001

To examine whether the accuracy in the production of counterfactuals differs than
indicatives, a generalized linear mixed effects model (GLMM) was fitted due to the

binary outcome of the data, using the following models:

model_pro_cf <- glmer(score ~ group + (1 | Participant_ID) + (1 | question_ID)

model_pro_ind <- glmer(score ~ group + (1 | Participant_ID) + (1 | question_ID),

As in the analysis for the comprehension of counterfactuals, the model included
group (patient vs. control as a fixed effect and random intercepts for participants and
items (questions). Results demonstrated a significant main effect of group on
production accuracy (8 = —-2.053, SE = 0.536, z = -3.829, p < .001), indicating
greater difficulty in producing counterfactual statements for the schizophrenia group
compared to the control group. As for indicatives, there was no main effect between
groups (# = -1.020, SE = 0.618, z = -1.650, p = .099), which suggests that the

production of indicatives might be relatively preserved in schizophrenia group.

Table 4.3. Results of the generalized linear mixed-effects model comparing sentence
type for production

Sentence Type | Estimate Std. Error z-value p-value
Counterfactual | -2.053 0.536 -3.829 <.001
Indicative -1.020 0.618 -1.650 .099

4.3. Results: Comprehension Experiment

A linear mixed-effects model was fitted to explore the effects of group
(schizophrenia vs. control) and sentence type (counterfactual vs. indicative) and their
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interactions on accuracy scores in the truth value judgement task designed to test
comprehension of counterfactuals. Clinical (PANSS and duration of condition),
cognitive (TMT A and B) and demographic variables (age, gender and education
level) were included as covariates to investigate whether these variables affect
participants’ scores. Random intercepts for both participants and question items were

modeled. The model used for the analysis is as follows:

model <- Imer(score ~ group * sentence type + gender + age +
duration_of_condition + education + panss_positive + panss_negative +

panss_general + tmt_a + tmt_b + (1 | Participant_ID) + (1 | question_ID)

The overall model revealed no significant main effect of group (8 = —0.088, SE =
0.153, t = -0.577, p = .566), indicating that patients with schizophrenia did not differ
significantly from controls in their comprehension scores. The main effect of
sentence type approached significance (f = —0.069, SE = 0.035, t = -1.962 p = .065),
suggesting a trend toward lower performance in counterfactual sentences compared
to indicative ones. Importantly, the interaction between group and sentence type was
significant (# = —0.106, SE = 0.046 t = -2.330, p = .020), indicating that patients
with schizophrenia showed a decline in comprehension performance when

processing counterfactuals relative to controls.

Table 4.4. Results of the linear mixed-effects model for comprehension test

Predictor Estimate Std. Error t-value | p-value
Group -0.088 0.153 -0.577 | 0.566
Sentence Type -0.069 0.035 -1.962 0.065
Group*Sentence Type -0.106 0.046 -2.330 0.020
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Figure 4.1. Mean score comparisons of sentence type between schizophrenia and
control group for comprehension

As for the clinical, cognitive and demographic covariates, higher educational level
(bachelor’s degree) significantly predicted better performance in comprehension (5 =
0.1752, SE = 0.0481, t = 3.643, p <.001). Symptom severity (PANSS) and cognitive
test (TMT A and B) performance showed marginal associations with lower accuracy

in comprehension scores (both ps =~ .057)

Table 4.5. Results of the linear mixed-effects model for the effects of clinical,
demographic and cognitive covariates on comprehension test

Predictor Estimate Std. Error | t-value | p-value
age -0.0014 0.0023 -0.586 0.560
duration of condition 0.0006 0.0040 0.139 0.890
education (bachelor) 0.1752 0.0481 3.643 <0.001
PANSS positive 0.0054 0.0074 0.733 0.466
PANSS negative -0.0160 0.0083 -1.935 0.057
PANSS general 0.0061 0.0056 1.095 0.278
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Table 4.5. (continued)

TMT-A

-0.0006

0.0018

-0.317

0.752

TMT-B

-0.0015

0.0008

-1.936

0.057

4.4. Results: Production Experiment

In the production task, a generalized linear mixed-effects model (GLMM) with a
binomial logit link was employed due to the binary outcome variable to assess the
effects of group, sentence type and their interaction on production scores. Same
covariates and random effects were included as in the comprehension model were

included. The model used for GLMM is provided below:

model_glmm <- glmer(score ~ group * sentence type + gender + age +
duration_of condition + education + panss_positive + panss_negative +

panss_general + tmt_a + tmt_b + (1 | Participant_ID) + (1 | question_ID)

Contrary to comprehension, there was a main effect of sentence type (8 = 0.880, SE
= 0.387, z = 2.276, p = .023), which suggests that participants performed better on
counterfactuals than on indicatives. However, a significant interaction was observed
between group and sentence type (f = —1.095, SE = 0.412, z = -2.656, p = .008),
which shows that patients had a substantial decrement in their production

performance on counterfactuals compared to controls.

Table 4.6. Results of the generalized linear mixed model for the production test

Predictor Estimate Std. Error | z-value | p-value
Group 0.263 1.242 0.212 0.832
Sentence type 0.880 0.387 2.276 0.023
Group*Sentence type -1.095 0.412 -2.656 0.008
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Figure 4.2. Mean score comparisons of sentence type between schizophrenia and
control group for production

Among the covariates, educational level was a strong predictor of better
performance. Participants who have completed a bachelor’s degree (f = 1.728, SE =
0.426, z = 4.060 p <.001) or who had received education in a bachelor’s programme
for a certain amount of time (8 = 1.412, SE = 0.528, z = 2.675, p = .007) had a better
performance than participants with high school education. Clinical or cognitive

covariates did not predict production scores (ps > .40).

Table 4. 7. Results of the generalized linear mixed model for the effects of clinical,
demographic and cognitive covariates on production test

Predictor Estimate Std. Error | z-value | p-value
age -0.014 0.015 -0.720 0.471
duration_of_condition -0.004 0.032 -0.144 0.885
educationbachelor_drop 1.412 0.528 2.675 0.007
educationbachelor 1.728 0.426 4.060 p <.001
PANSS positive -0.049 0.059 -0.834 0.404
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Table 4.7. (continued)

PANSS negative -0.027 0.065 -0.425 0.670
PANSS general 0.012 0.046 0.274 0.784
TMT-A -0.003 0.014 -0.225 0.822
TMT-B -0.004 0.006 -0.676 0.498

4.5. Additional Analyses: Group-Specific Models

Additional analyses were conducted separately for the schizophrenia and control
groups to analyze how sentence type affected performance on both comprehension

and production. The models included the same predictors as in the main analysis.

4.5.1. Results: Control Group

To analyze the control group separately for the comprehension test, a subset
consisting of the control group was created, labeled as “group 1”. Then, a linear

mixed model was fit using the following model:

model_groupl <- Imer(score ~ sentence_type + gender + age + education + tmt_a

+tmt_b + (1 | Participant_ID) + (1 | question_ID), data = groupl_data)

In the control group, the linear mixed-effects model revealed a significant effect of
sentence type. The control group performed worse on counterfactual items compared
to indicative ones (8 = —0.069, SE = 0.030, t = -2.29, p = .023). No other predictors,
including age, gender, education, or TMT-A/B scores reached statistical significance
(all ps > .19).

Table 4.8. Results of the linear mixed model for the control group in comprehension

test
Predictor Estimate Std. Error | t-value | p-value
Sentence type -0.069 0.30 -2.29 0.023
age -0.001 0.002 -0.479 | 0.635
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Table 4.8. (continued)

educationbachelor_drop -0.066 0.055 -1.189 |0.243
educationbachelor 0.038 0.044 0.859 0.396
TMT-A -0.0009 0.0028 -0.342 | 0.734
TMT-B -0.002 0.0019 -1.331 | 0.192

To analyze the healthy control group separately, labelled as group 3, in the
production test, a generalized linear mixed model was fit with using the model

provided below:

model_group3 <- glmer(score ~ sentence_type + gender + age + education + tmt_a
+ tmt_b + (1 | Participant_ID) + (1 | question_ID), data = group3_data, , family =

binomial)

The results showed that sentence type had a significant effect among controls: the
odds of a correct response were significantly higher for counterfactual items
compared to indicative ones, (8 = 0.841, SE = 0.306, z = 2.74, p = .006). Education
also showed a significant positive effect: participants with a bachelor’s degree were
more likely to respond correctly (5 = 1.322, SE = 0.598, z = 2.209, p = .027). Other
predictors, including cognitive measures, were not significant (ps > .10).

Table 4.9. Results of the generalized linear mixed model for the control group in
production test

Predictor Estimate | Std. Error z-value p-value
Sentence type 0.841 0.306 2.74 0.006
age -0.021 | 0.025 -0.834 0.404
educationassociate_degree | -0.769 | 0.830 -0.927 0.354
educationbachelor_drop 1.198 0.731 1.639 0.101
educationbachelor 1.322 0.598 2.209 0.027
tmt_a -0.011 0.033 -0.342 0.732
tmt_b 0.009 0.024 0.398 0.690
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4.5.2. Results: Schizophrenia Group

To analyze the patient group separately from healthy controls for the comprehension
test, a subset was created labeled as “group 2”. A linear mixed model was fit using

the model below:

model_group2 <- Imer(score ~ sentence type + gender + age +
duration_of condition + education + panss_positive + panss_negative +
panss_general + tmt_a + tmt_b + (1 | Participant_ID) + (1 | question_ID), data =
group2_data)

For the schizophrenia group, the effect of sentence type was stronger in
comprehension. Participants scored significantly lower on counterfactual items than
indicative ones (f = —0.175, SE = 0.041, t = —4.32, p = .005). Moreover, education
was significantly associated with performance: those who had dropped out of
bachelor’s-level education (5 = 0.373, SE =0.111, t = 3.350, p =.002) and those with
a bachelor’s degree (f = 0.412, SE = 0.102 t = 4.051, p < .001) outperformed the
reference group (high school graduates). No significant associations were found for
PANSS scores or TMT-A/B scores in this group (ps > .19).

Table 4.10. Results of the linear mixed model for the patient group in
comprehension test

Predictor Estimate Std. Error t-value p-value
Sentence type -0.175 0.041 -4.32 0.005
age -0.006 0.005 -1.186 0.245
duration_of condition 0.005 0.006 0.887 0.382
educationbachelor_drop 0.373 0.111 3.350 0.002
educationbachelor 0.412 0.102 4.051 p <.001
PANSS positive -0.0017 0.008 -0.201 0.842
PANSS negative -0.0042 0.010 -0.423 0.675
PANSS general 0.0078 0.006 1.260 0.218
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Table 4.10. (continued)

T™T A

-0.0017

0.002

-0.733

0.469

TMT B

-0.0011

0.0009

-1.316

0.198

To separately analyze the schizophrenia group, labelled as group 4, in the production

test, another generalized linear mixed model was fit with the following model:

model_group4 <- glmer(score ~ sentence type + gender + age +
duration_of condition + education + panss_positive + panss_negative +
panss_general + tmt_a + tmt_b + (1 | Participant_ID) + (1 | question_ID), data =

group4_data, , family = binomial)

Schizophrenia group showed no significant effect of sentence type in the production
test (5 = -0.227, SE = 0.407, z = -0.56, p = .578). However, educational attainment
again emerged as a robust predictor. Participants with bachelor’s degrees (f = 2.722,
SE =0.721 z = 3.778, p < .001) and those who had dropped out of such programs (5
= 1.989, SE = 0.791, z = 2.515, p = .012) demonstrated significantly better
performance compared to those with only a high school education. No significant

associations were found for PANSS, TMT scores, or age (ps > .16).

Table 4. 11. Results of the generalized linear mixed model for the patient group in
production test

Predictor Estimate Std. Error z-value p-value
Sentence type -0.227 0.407 -0.56 0.578
age -0.052 0.037 -1.377 0.168
duration_of condition | 0.022 0.044 0.510 0.609
educationbachelor_drop | 1.989 0.791 2.515 0.012
educationbachelor 2.722 0.721 3.778 p <.001
panss_positive -0.077 0.058 -1.337 0.181
panss_negative 0.0252 0.069 0.364 0.716
panss_general 0.0156 0.044 0.355 0.722
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Table 4.11. (continued)

tmt_a 0.0004 0.016 0.030 0.975

tmt_b -0.002 0.006 -0.398 0.690

To conclude, a significant interaction revealed that patients performed significantly
worse on counterfactuals than the control group both in comprehension and in
production. Educational attainment consistently emerged as a robust predictor of
performance across both tasks and groups. Although negative symptom severity
(PANSS negative) and executive function measures (TMT-B) marginally predicted
lower scores in comprehension, clinical symptom severity and executive functioning

measures did not significantly and consistently contribute to patients’ performance.
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CHAPTER 5

DISCUSSION

This study aimed to investigate counterfactual sentence comprehension and
production in individuals with schizophrenia in comparison to the healthy
individuals. The study mainly focused on two research questions: (1) Can individuals
with schizophrenia comprehend and produce counterfactuals although these
structures are morphosyntactically, semantically and cognitively complex? and (2) If
so, do clinical (symptom severity and duration of condition), cognitive (executive
functions) and demographic (age and education) traits affect patients’ scores across
sentence and task types? It was hypothesized that counterfactuals would elicit
reduced scores in the patient group due to cognitive, semantic, and morphosyntactic
cost compared to the control group. Furthermore, for the patient group, the
hypothesis clinical and cognitive traits would negatively affect performance on
counterfactuals in both tasks due to the executive dysfunction characterized with
schizophrenia.

5.1. Counterfactual Deficits: Schizophrenia versus Control Group

One of the main findings of the current study is that individuals with schizophrenia
showed impaired counterfactual reasoning compared to the control group, especially
in the comprehension task. This finding is consistent with the existing body of
literature suggesting that counterfactual reasoning deficit is observed in
schizophrenia (Hooker et al., 2002; Leitman et al., 2006; Contreras et al., 2016;
Albacete et al., 2017). As mentioned previously, counterfactuals require the
simulation of alternative events, which means that cognitive abilities such as theory
of mind, counterfactual reasoning, working memory and inhibition, all of which are

reported to be impaired in schizophrenia (Hooker et al.,2000; Badcock et al., 2002;
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Frith, 2004; Briine, 2005; Lee and Park, 2005; Forbes et al., 2009; Galaverna et al.,
2012; Contreras et al., 2016). Therefore, lower scores in counterfactuals in the
comprehension experiment can be a result of impaired executive function, and more
specifically, counterfactual reasoning deficit in schizophrenia. Although this study
did not investigate theory of mind, it is probable that individual differences in theory
of mind abilities may have also contributed to counterfactual comprehension
performance, since theory of mind and counterfactual reasoning share common
demands such as perspective-taking and simulating suppositional scenarios
(Ferguson et al., 2010). Therefore, the observed deficit in the comprehension of
counterfactuals might not only stem from counterfactual reasoning deficits, but also
impairment in theory of mind as well, necessitating the incorporation of theory of

mind assessments in future studies on counterfactual sentence comprehension.

The difficulty associated with counterfactual comprehension in individuals with
schizophrenia might not only stem from executive dysfunction, but also pragmatic
impairments. Counterfactuals can be pragmatically demanding since they mention
scenarios which are untrue, and therefore violate the maxim of quality (Kulakova &
Nieuwland, 2016b). Counterfactuals also violate Maxim of Quantity, which stresses
being informative no more or less than it is required (Grice, 1975), since they require
inferring scalar implicatures. Scalar implicatures are expressions which are
interpreted based on a scale of informativeness —from less informative to more
informative, such as some vs. all or may vs. must-. Counterfactuals contain modal
verbs such as would, might or could to express uncertainty, which are considered to
be less informative since they talk about possibilities. On the other hand, non-modal
statements that talk about certain events (e.g. She passed the exam) are more
informative. When the speaker chooses an informatively weaker modal form (e.g.,
She would have passed), the stronger form (She passed the exam) is falsified, which
give rise to the negated meaning in counterfactuals. The use of modal verb signals
that the event is counter-to-the-fact although the speaker does not overtly mention
the falsity of the event, which can be considered as the violation of Maxim of
Quantity since the speaker uses a less informative structure that requires the listener
to infer negation implicitly instead of explicitly stating the factual situation.

Nieuwland et al. (2010) suggest that individuals with pragmatic deficits may have

58



difficulty in detecting the violation of conversational maxims and therefore less
likely to infer implied meanings as in scalar implicatures. Therefore, our results that
the greater difficulty experienced in counterfactuals in the schizophrenia group can

be explained with the pragmatic deficits of the participants as well.

While comprehension results pointed out to a clear counterfactual impairment in the
patient group, the production task gave a different pattern. Within patient group,
participants’ performance did not differ between counterfactuals and indicatives in
production. However, when compared to the control group, schizophrenia group was
less accurate in counterfactual production. This finding bring about questions
regarding the underlying cause of the impairment in production. The reduced scores
can be either an outcome of counterfactual reasoning deficit, or the morphological
difficulty associated with counterfactuals. It must be noted that production
experiment gave various sentence structures, and certain responses reflected
counterfactual meaning, suggesting that the participant understood counterfactual
scenario at the semantic level, but could not encode counterfactuality at the
morphological level. For instance, certain participants produced sentences using
negation marker -ma “Isi bitmedi, gelmedi” or “Zamaninda ¢gikmiyor, yetismiyor”
instead of —sA as the counterfactual marker. Since counterfactual information entails
negation (Anderson, 1951), such responses can be interpreted as successful
interpretation of a counterfactual scenario. However, the participant might have used
simpler/more commonly used sentence structures as a linguistic production strategy
due to cognitive constraints or morphological difficulties. Literature shows that
language production in schizophrenia is often negatively influenced by formal
thought disorder, causing reduced syntactic complexity and less morphological
variance (Kuperberg, 2010; Walenski et al., 2010; Ziv et al., 2022), which can affect
generation of complex sentence structures. Therefore, patients with schizophrenia
might have relied on semantically similar but grammatically simpler or more
commonly produced alternatives to express counter-to-the-fact scenarios due to
cognitive limitations. Further qualitative investigations must be conducted on
sentences produced by patients to clarify the distinction between semantic and

morphological distinction in counterfactual sentence generation.
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The current study also revealed that counterfactuals yielded to lower accuracy scores
in healthy control group compared to indicatives, indicating the demanding cognitive
nature of counterfactuality even in typical populations. However, production of
counterfactuals was more successful in the control group, giving an asymmetrical
result. This result might suggest that comprehension and production require different
cognitive demands. While comprehension requires working memory, logical
reasoning and mental models when counterfactuals are processed, sentence
production requires formulaic constructions and understanding pragmatic cues,
which might offer evidence to the dissociation of comprehension and production as
two separate mechanisms. Another explanation for the asymmetry between
comprehension and production in the control group can be related to the extent of
contextualization of the two experiments. In the present study, the production
experiment gave more contextual cues through narrative support, which may have
facilitated the counterfactual sentence generation. However, the comprehension

experiment included less pragmatic support, increasing ambiguity.

5.2. The Predictive Role of Education, Clinical and Cognitive Factors

In the current study, educational level was to most consistent and robust predictor of
improved performance in both comprehension and production within groups.
Participants who had fully or partially completed a bachelor’s degree outperformed
participants with high school education. This finding aligns with the cognitive
reserve theory (Stern, 2002) which proposes that educational experiences enhance
neural efficiency and compensatory mechanisms, enabling individuals to perform
more effectively on cognitively challenging tasks (Barulli & Stern, 2013) The fact
that participants who had dropped out of bachelor-level programs outperformed the
reference group demonstrates that even an incomplete exposure to tertiary education
can lead to better cognitive skills. This is likely due to the fact that higher education

contexts include cognitively complex tasks.

Another explanation for education being a robust predictor in the current study is that
individuals with higher educational levels are more likely to have mental health

awareness and literacy, and better access to health services. Early interventions in
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psychosis, such as coordinated specialty care (CSC) and psychoeducation, seem to
decrease the duration of untreated psychosis and therefore effectively hinder
potential cognitive harm (Bird et al.,, 2010). Moreover, socioeconomic factors
correlated with education may explain the performance differences. Individuals with
higher education levels often have access to more cognitively stimulating
environments. These broader life-course exposures can enhance overall cognitive
development and test-taking efficacy (Hackman et al., 2010; Noble et al., 2005).
Thus, education may act not only as a direct cognitive enhancer but also represents
various socio-environmental advantages. In sum, these findings support the notion
that higher levels of education, even if not completed, are associated with better
cognitive-linguistic performance. This underscores the critical role of educational
attainment not only as a marker of knowledge but also as a contributor to the

development of higher-order cognitive and linguistic abilities.

Contrary to our hypothesis, clinical variables such as symptom severity and
condition duration and cognitive measures such as TMT-A and B were not
significant predictors of the comprehension and production of counterfactuals. This
finding can be explained with the fact that clinical severity in our sample was not
various enough to reveal individual differences. Moreover, though TMT-A and
TMT-B are valid measures to test executive function, they do not separately measure
executive functions that are critical for counterfactual comprehension and production
such as reasoning, inhibition, working memory, which decreases the sensitivity of
capturing the underlying cognitive causes that might affect counterfactual

comprehension and production.
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CHAPTER 6

CONCLUSION

The present study aimed to investigate the comprehension and production patterns of
counterfactuals in individuals with schizophrenia, whether their comprehension and
production of such statements deviate from healthy individuals, and whether the
decreased scores are an end product of deteroriated clinical properites (condition
severity and duration of condition), executive dysfunction (TMT scores) and
demographic properties (age, education, gender). A truth-value judgement task for
comprehension, and a dialogue completion task for production were implemented to
inquire into the current research questions. Research on counterfactual reasoning in
schizophrenia population suggested that counterfactual reasoning is globally
impaired in the condition (Hooker et al., 2000; Contreras et al., 2016). Built on the
findings of such research, it was aimed to examine whether counterfactual reasoning
deficits would bring about difficulties in comprehending and producing
counterfactuals. Results from linear mixed models for comprehension revealed a
significant interaction between group and sentence type, indicating lower accuracy
scores for counterfactuals in schizophrenia group. This finding supported the results
of the literature, suggesting that counterfactual reasoning is specifically impaired in
schizophrenia. The findings from generalized linear mixed model for production
showed that patients with schizophrenia had also decreased performance in
counterfactuals compared to the control group. Among the covariates, educational
level emerged as a robust predictor of better scores across both tasks, suggesting that
exposure to educational settings may preserve cognitive functions necessary for
processing complex sentences such as counterfactuals. Moreover, higher education
level may predict better access and awareness to mental health problems, which
would decrease the possible effects of the condition on cognitive functions.
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6.1. Implications for Future Research and Limitations

The findings of the present study have several implications. Even though it is evident
that individuals with schizophrenia have an impaired comprehension and production
of counterfactuals, the reason behind this impairment could not been specifically
identified due to both complex nature of the structure and the condition. Therefore, a
more nuanced experimental design is necessary that separately investigates dual
meaning processing and pragmatic deficits in the comprehension of counterfactuals
in schizophrenia by assessing cognitive skills critical for counterfactual
comprehension and production such as theory of mind, counterfactual reasoning,
working memory and inhibition. In addition, this study shows that comprehension
and production abilities do not have parallel patterns both in the patient and control
groups, indicating that further research is needed to better understand the
mechanisms of comprehension and production. The observed impairment in
counterfactual comprehension and production in the schizophrenia group highlight
the need to incorporate language-based and complex reasoning tasks into
rehabilitation programs. Moreover, the predictive role of education demonstrates that
education possibly alleviates cognitive and linguistic deficits in individuals with
schizophrenia, and therefore, should be considered as key components of early
intervention programs. Future studies should focus on intervention in less-educated
patient populations to explore whether education improves counterfactual reasoning,
and therefore comprehension and production of such sentences. Neuroimaging
methods can provide a more precise analysis by revealing the neural correlates of

counterfactual deficits.

The present study has certain limitations. The sample size was relatively small,
which may have limited statistical power. Therefore, a larger sample size could give
more generalizable findings. Moreover, certain cognitive measures were not
separately controlled such as theory of mind. Further studies should include
assessing such cognitive functions since they might provide better explanation of the
results. Formal thought disorder should be also controlled in patients with

schizophrenia, since severity of FTD might affect results in language-related tests.
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APPENDICES

A.PRACTICE ITEMS

TEST 1

Her bir soruda wverilen duruma ve cUmleye gére, verilen seceneklerin
gergeklesme ihtimallerini isaretleyiniz.

ORNEK SORU 1

Durum: Gélde balik ve yosun var.

0Fulcan bahg
yakaladiysa sevinir.

“Ogulcan balgr yakaladiysa sevinir.” cimlesini sdyleyen kisiye gére, asagidaki
seceneklerin gergeklesme ihtimalini olabilir, olamaz ya da kararsizim olarak
isaretleyiniz.

Ogulcan balif yakaladi ve sevindi o Olabilir o Olamaz o Kararsizim
Ogulcan balig yakalamadi ve sevinmedi. o Olabilir o Olamaz o Kararsizim
Ogulcan balif yakalad ama sevinmedi. o Olabilir o Olamaz o Kararsizim
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ORNEK SORU 2

Durum: Can’in arabasi ve bisikleti var.

Can bisikleti surseydi ise
geg kalirdi.

“Can bisikleti stirseydi ise ge¢ kalirdl.” cimlesini sdyleyen kigiye gore, asagidaki
segeneklerin gerceklesme ihtimalini olabilir, olamaz ya da kararsizim olarak
isaretleyiniz.

Can ise bisikletle gitti ve ise geg kald. o Olabilir o Olamaz o Kararsizim
Can ise bisiklete gitti ama ise geg kalmadi. o Olabilir o Olamaz o Kararsizim
Can ise bisikletle gitmedi ve ise geg o Olabilir o Olamaz o Kararsizim
kalmadi.

TEST 2

Asagidaki sorular igin verilen duruma ve diyaloga gbre diyalogun son cimlesini
tamamlayiniz.

ORNEK SORU 1
Durum:

Ebru bugiin derste sunum yapacak. Cikmadan Once iizerine kahve dkiildGgii
i¢in evden geg ¢ikti. Ebru’nun babasi sunuma yetisip yetisemeyecegi hakkinda
endiseli.

Aksilige bak! Umanm
sunumuna yetigir.

Merak etme. Taksiye
bin yetis, .

Yukanidaki bilgilere gére asagidaki diyalogun son cimlesini en uygun bigimde
tamamlayiniz.

Baba: Aksilige bak! Umanm sunumuna yetisir.

Anne: Merak etme. Taksiye bin yetis.
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ORNEK SORU 2
Durum:

Ekin bir araba satin almak istiyor. Ancak parasi araba almaya yetmiyor. Sena
ve Zeynep bu durum hakkinda konuguyorlar.

Ekin neden araba almadi?
Para biriktirdigini
saniyordum.

Tim maagini gereksiz
seylere harcadi. Parasimi
birilctir al -

Yukanidaki bilgilere gore asagidaki diyalogun son cimlesini en uygun bigimde
tamamlayiniz.

Sena: Ekin neden araba almadi? Para biriktirdigini saniyordum.

Zeynep: Tum maasini gereksiz seylere harcadi. Parasini biriktir,
al
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B. EXPERIMENTAL ITEMS

Durum 1: Sokakta kediler ve képekler yasar. Durum 3: Meniide tavuk ve pasta var.

Hilal kopegi gorduyse Mert tavugu yeseydi
kagar. doyardi.

“Hilal k6pegi gordiyse kagar.” cimlesini sdyleyen Kisiye gore, asagidaki

“Mert tavugu yeseydi doyard:.” cimlesini syleyen kisiye gore, agagidaki
segeneklerin gerceklesme ihtimalini olabilir, olamaz ya da kararsizim olarak AHUYESEYI O, ieyenkisiye gore, asad

h ) segeneklerin gergeklesme ihtimalini olabilir, olamaz ya da kararsizim olarak
isaretleyiniz. ety

Hilal kopegi gordi ama kagmad. Olabilir =Olmaz = Kararsizm T — Sisbic Glamez o Kararszm

Hilal kopegi gorda ve Kagti. SOlabilr o Olamaz o Kararsizim ‘gu yect ymade:  ooolir o 2

Hilal kopegi gormedi ve kagmad. S Olabilir 5 Olamaz o Kararsizim Merttavagu yedive doydu: CiOlbM; Ditamsz jciKstarsim

Mert tavugu yemedive doymadi. = Olabilir = Olamaz = Kararsizim

Durum 5: Apartmanda merdiven ve asansdr var.

Onur merdiveni
kullansaydi terlerdi.

“Onur merdiveni kullansayd terlerdi ” cimlesini soyleyen kisiye gore, asagidaki
segeneklerin gergeklesme ihtimalini olabilir, olamaz ya da kararsizim olarak
isaretleyiniz.

Onur merdiveni kulland ve terledi.
Onur merdiveni kullanmadi ve terlemedi
Onur merdiveni kulland: ama terlemedi.

S Olabilir = Olamaz
S0labilir o Olamaz
o Olabilir o Olamaz

o Kararsizim
= Kararsizim
o Kararsizim
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Durum 7: Mutfakta kahve ve siit var.

— ¥ )

Enes siit igtiyse uyur.

“Enes siit igtiyse uyur.” cimlesini séyleyen Kisiye gore, asagidaki segeneklerin

gergeklesme ihtimalini olabilir, olamaz ya da olarak

“Umut klimayr agtiysa serinler.” camlesi

Durum 9: Odada klima ve isitici var.

Umut klimay: actiysa
serinler.

isaretleyi

medi ve uyumad.

 Olabilir o Olamaz
Enes siit igti ama uyumadi.

o Kararsizim

Deniz bavulu tasisaydi

o Olabilir o Olamaz o Kararsizim
Enes st icti ve uyudu. SOlabilir  oOlamaz o Kararsizm
Durum 11: Der
—
yorulurdu.
W
{

Umut klimay1 agti ve serinledi.
Umut klimay agmad ve serinlemedi
Umut klimay1 agti ama serinlemedi.

o Olabilir o Olamaz
o Olabilir o Olamaz
o Olabilir o Olamaz

in bavulu ve gantasi var.

“Deniz bavulu tasisayds yorulurdu.” camlesini soyleyen kisiye gore, asagidaki

segeneklerin gergeklesme ihtimalini olal

isaretleyiniz.

Deniz bavulu tagimadi ve yorulmadi. o Olabilir
Deniz bavulu tasidh ve yoruldu. = Olabilir
Deniz bavulu tasidi ama yorulmadi. o Olabilir
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, olamaz ya da kararsizim olarak

o Kararsizim
o Kararsizim
o Kararsizim

i soyleyen kisiye gore, asagidaki
ihtimalini olabilir, olamaz ya da kararsizim olarak

o Kararsizim
o Kararsizim
o Kararsizim



Durum 13: Alp’in kazag ve tigortii var.

Alp tigort giydiyse Gsr.

“Alp tisért giydiyse Ggar.” cimlesini sdyleyen kisiye gore, asagidaki segeneklerin
gerceklegme ihtimalini olabilir, olamaz ya da kararsizim olarak isaretleyiniz.

Alp tigorta giydi ama Ugtimedi. o Olabilir o Olamaz o Kararsizim

Alp tigorta giydi ve Gstda. o Olabilir o Olamaz o Kararsizim

Alp tigorta giymedi ve Gstimedi. o Olabilir o Olamaz o Kararsizim
DURUM 1

Emre bugiin gok Snemli bir sinava giriyor. Emre sinavdayken annesi ve babasi

durum hakkinda konusuyorlar. Annesi Emre’nin alacagi not konusunda
endiseli.

Emre'nin snavdan alaceg ot
kanusunda ok endieliyim.

Bakalm, dersine galts.

Yukaridaki bilgilere gore asagidaki diyalogun son camlesini en uygun
tamamlayiniz.

Anne: Emre’nin sinavdan alacagi not konusunda gok endiseliyim.

Baba: Bakalim, dersine calis geg .

Durum 15: Masada kitap ve gazete var.

Esra kitabi okusaydi
eglenirdi.

“Esra kitabi okusayd eglenirdi.” cimlesini sdyleyen kisiye gore, asagidaki
segeneklerin gergeklesme ihtimalini olab
isaretleyiniz.

olamaz ya da kararsizim olarak

Esra kitabi okumadi ve eglenmedi. o Olabilir o Olamaz o Kararsi,
Esra kitabi okudu ve eglendi. o Olabilir o Olamaz o Kararsi,
Esra kitabi okudu ama eglenmedi. o Olabilir o Olamaz o Kararsi;

DURUM 3

Fatma, arkadaslar Ece ve Ayse’yle basketbol mag izlemeye gidecek. Ece ve
Ayse, salonda Fatma'y: bekliyor. Fatma geg kaldig igin arkadaslan

Fatma hep bdyle yapiyor.
Neden zamaninda gikmiyor

Hakisin. Zamaninga
ak yetis,

Yukaridaki bilgilere gére asagidaki diyalogun son cimlesini en uygun bigimde
tamamlayiniz.

Ece: Fatma hep bayle yapiyor. Neden zamaninda cikmiyor ki evinden?
Ayse: Haklisin. Zamaninda gik yetis

DURUM 5

Mehmet, Eda’nin nikihina gelmedi. Eda bu konuda gok iizgiin. Eda bu durumu

Anil'a anlatiyor.

Mehmetin nikinima

‘geimemesine ok Uzulem.

Haklsin ama Mehmet son
zamaniarda cok meszul.
isibit___gel

Yukaridaki bilgilere gore asagidaki divalogun son camlesini en uygun bigimde

tamamlayiniz.

Eda: Mehmet'in nikahima gelmemesine gok azaldam

Anil: Haklisin ama Mehmet son zamanlarda gok mesgul. isi bit.

gel
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DURUM 7 DURUM 9

Yagmur kosu yarisina katilacak. Arkadaslari Sila ve ilker yarisiizlemeye gidiyorfar.

Mustafa ehliyet kursuna gidiyor. Direksiyon smavindan kaldig icin ikinci kez
Yanis ncesinde Sila ve ilker konusuyorlar.

sinava giriyor. Mustafa sinavdayken Asli ve Hasan durum hakkinda
konusuyorlar.

Yagmur bu yarisi cok

Umarim bu sefer sinavi
nemsivor. Sence

gecer ve ehliyetini alr.
kazanir mi? Bilmenn, yi o

. Gérecegiz. Aligtirma
hazrrlan

yap___al,
kazan,

Vukandaki bilgilere gre asagidaki diyalogun son cimlesini en uygun bigimde Yukandaki bilgilere gore agaidaki diyalogun son cumiesini en uygun bigimde
tamamlayiniz. tamamlayiniz.
silaz Yagmur bu yarisi gok énemsiyor. Sence kazanir mi? Ashi: Umarim bu sefer sinavi gecer ve ehliyetini alr
ilker: Bilmem, iyi hazirlan kazan . Hasan: Gorecegiz. Alistirma yap al
DURUM 11

Selin Almanya'da bir iniversiteye kabul ediliyor. Ancak burs bulamadig igin
Tiirkiye'de bir dniversiteye gidiyor. Ahmet ve Betiil durum hakkinda
kenusuyorlar.

‘Selin Almanya'da bir okulu
yazanmist:, Neden gitmeai?

Yukaridaki bilgilere gore asagidaki divalogun sen cimlesini en uygun bigimde
tamamlayiniz.
Ahmet: Selin Almanys'da bir okulu kezanmisti. Neden gitmedi?

Betill: Burs bulamadii i¢in Almanya'daki okula baslayamadi. Burs
kazan basla,

DURUM 13 DURUM 15

Elif hastalandif icin doktora gidiyor. Doktor, ona ilaglan kullanmasimi ve daha

sonra tahlil yaptirmak igin tekrar gelmesini sdyliiyor. Elif hastaneye tekrar

gittikten sonra ev arkadaslan Merve ve Ozlem konusuyor. KE[EC“ s.al?ah erken kalkip kiitiiphaneye gitmeyi p\anllvu.r. Ancak gece cok geg
yathg igin zamamnda kalkamiyor. Burak wve Melis, Kerem hakkinda
konusuyorlar.

Acaba degerleri iyi
cikacak mi? Gece oyun oynamaya daldi
yine, gok geg yatti
naklisin, erken
ivigk___. yat___zamaninda
kal___.

Yukaridaki bilgilere gére asagidaki diyalogun son ciimlesini en uygun bigimde

Yukarndaki bilgilere gére asagidaki divalogun sen ciimlesini en uygun bicimde tamamlayiniz.
tamamlayimiz. .
Burak: Gece oyun oynamaya daldi yine, gok geg yath.
- g ii ?
Merve: Acaba degerleri iyi cikacak mi Melis: Haklisin. Erken yat, zamaninda kalk

Ozlem: Bilmem, ilaclarini kullan, iyi g1k,
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E. TURKISH SUMMARY / TURKCE OZET

Giris

Kosul ctimleleri, iki dnermenin iliskisine dayali olarak yapilandirilan ifadelerdir: 6n
kosul (protasis, p) ve sonu¢ (apodosis, q) (Comrie, 1986). Bu tiir ifadeler,
varsayimsal bir senaryo ve bu senaryonun olasi sonuclari hakkinda konugsmayi
icerdikleri i¢in iletisimde Onemli bir rol oynar. Kosul ciimleleri iki ciimlecikten
olusur: varsayimsal senaryonun sunuldugu onciil ciimlecigi ve bu varsayimsal
durumun sonucunun belirtildigi sonu¢ ciimlecigi. Kosul climleleri, bildirici
(indicative) kosul ciimleleri ve karsi olgusal (counterfactual) kosul ciimleleri olarak
simiflandirilabilir. Bildirici kosul climleleri, gerceklesmesi muhtemel durumlar
hakkinda konugsmak i¢in kullanilir. Buna karsilik, karsi olgusal ifadeler,
gerceklesmemis ancak gerceklesmis olabilecek kavramsal veya hayali alternatiflere
gonderme yapar (Starr, 2021). Baska bir deyisle, karsi-olgusallar, gercek diinyaya
alternatif olarak onerilen olas1 bir diinyada ne olabilecegi hakkinda konusur. Bildirici

kosullu ve kars1 olgusal kosullulara (1) ve (2)’yi 6rnek gosterebiliriz:

(1) Onur arabayla gittiyse ise zamaninda yetisir. (bildirici kosullu)

(2) Onur arabayla gitseydi ise zamaninda yetisirdi. (kars1 olgusal kosullu)

Kars1 olgusal ciimleler, dnciil climlecigin olumsuzlanmasini igerir (Anderson, 1951).
Bu nedenle, “Onur arabayla gitseydi ise zamaninda yetisirdi” ciimlesi, Onur’un ise

arabayla gitmedigini ve ice ge¢ kaldigini ima etmektedir.

Tiirkge'de sart ciimleleri, -(y)SA kosul belirteci ile zamansal fiil ¢ekiminin (-DlI, -r, -
AcAK) art arda cklenmesi ile olusturulur. Bildirici sart ciimlelerinde (3)’de
gosterildigi gibi once zamansal fiil ¢ekimi fiilin kokiine dizilir, ardindan fiil ¢ekimine

-ysA sart eki eklenir.
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(3) Gomlegi titiile—di—yse dolaba asar.

Kars1 olgusal kosul ciimlelerinde ise (4)’de gosterildigi gibi kosul isaretleyicisi 6nce

fiilin kokiine eklenir ve kosul isaretleyicisine gegmis fiil cekimleri eklenir.

(4) Gomlegi titiile—se-ydi dolaba asardi.

Tirkgede karsi olgusallar, bi¢imbirim agisindan kompakt bir yapiya sahip olmasi ve
kosul belirtecinin yerinin degismesi ile ortaya c¢ikan anlam farkliligi sebebiyle
konusucular i¢in karmasik yapilar olarak degerlendirilmektedir (Yarbay-Duman vd.,
2015). Bununla birlikte, kars1 olgusal ifadelerin iletisimde kullanilabilmesi i¢in kars1
olgusal muhakeme, ket vurma yetisi, ¢alisan bellek ve zihin kurami becerileri gibi
bir¢ok bilissel gereksinimin konusucular tarafindan saglanabilmesi gerekmektedir
(Aktepe, 2022). Dolayisiyla, karsi olgusal ifadelerin iletisimde kullanilmasi,

bozulmamis dil becerilerini ve bir¢ok biligsel gereksinimi beraberinde getirir.

Sizofreni, biligsel bozukluklarin beraberinde dil bozuklugunun da yaygin olarak
goriildiigl bir durumdur (DeLisi, 2001). Sizofrenideki dil bozuklugunun genel olarak
iletisimsel boyutta oldugu bilinse de, dilin bi¢gimbirim ve s6zdizim bilesenlerinde de
bozulma oldugu rapor edilmistir (DeLisi, 2001). Biligsel yetiler agisindan ise,
sizofrenide karst olgusal yapilarin kullanilmas1 ic¢in gerekli olan bilissel
fonksiyonlarda bozukluk gézlemlenmistir. Sizofreni tanili hastalarin karsi olgusal
diisiince iiretiminde saglikli bireylere kiyasla oldukca kotii performans gosterdikleri
rapor edilmistir (Contreras et al., 2016; Hooker et al., 2000). Ayn1 zamanda sizofreni
hastalarinda ket vurma yetisi, ¢alisan bellek ve baska insanlarin perspektifinden
bakabilme yetisinde bozukluk oldugu gézlemlenmistir (Badcock et al, 2002; Briine,
2005; Forbes et al., 2009; Frith, 2004; Galaverna et al., 2012; Lee and Park, 2005).

Mevcut calismanin temel amaci, sizofreni tanili bireylerin karsi olgusal ifadeleri
anlama ve iiretme becerilerini incelemektir. Bu dogrultuda, arastirmada su sorulara

151k tutmak hedeflenmektedir:

1. Sizofreni tanili bireyler -yapisal ve bilissel zorluga ragmen- karsi olgusal
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yapilar1 anlama ve tiretme becerisine sahip mi?
2. Sizofreni grubunda elde edilen performans skorlari, klinik degiskenler
(hastalik siiresi, semptom siddeti), biligsel islevler ve demografik 6zelliklere

gore degiskenlik gostermekte midir?

Alanyazindaki bulgulara dayanarak, sizofreni hastalarinin biligsel ve anlamsal
karmasiklik nedeniyle, bildirici kosullulara kiyasla karsi olgusallar1 anlamada daha
diisiik performans gosterecegi varsayilmistir. Uretme becerileri igin ise sizofreni
tanil1 bireylerin bi¢im-sozdizimsel karmasiklik nedeniyle daha az kosullu ciimle
tiretecegi Ongorilmiistiir. Ek olarak, sizofreni tanili kisilerin karsi olgusal anlami
iletmek icin daha az karmagsik ciimle yapilar1 iiretecegi Ongoriilmiistiir. Ikinci
arastirma sorusu icin, yiriitiicii islev bozuklugunun dil alanindaki yeteneklerin
azalmasina yol acacagi i¢in, karsi olgusal skorlarinin hastalarin klinik ve bilissel

ozelliklerinden etkilenecegi varsayillmistir.

Deney

Bu c¢aligmaya, Ankara Etlik Sehir Hastanesi Psikiyatri Klinigi'nden goniillii olarak
katilan, anadili Tiirk¢e olan, sizofreni tanist almis 40 hasta (Ort. yas = 37,7; Yas
araligt = 22-67; 16 kadin, 24 erkek) dahil edilmistir. Tiim hastalar, semptom
siddetinin katilimc1 yanitlar1 iizerindeki etkisini kontrol edebilmek amaciyla
semptomatik remisyon donemindeydi. Hastalarin tanilar1t DSM-5 Bozukluklar1 i¢in
Yapilandirilmis Klinik Goriisme (SCID-V) ile konulmustur. Pozitif ve negatif
semptomlar, Pozitif ve Negatif Sendrom Olcegi (PANSS) (Kay ve vd., 1987;
Kostakoglu ve vd., 1999) kullanilarak degerlendirilmistir. Ayrica, yas ve egitim
diizeyi agisindan eslestirilmis, herhangi bir psikiyatrik ya da nérolojik rahatsizlig
bulunmayan 40 saglikli birey (Ort. yas = 37,15; Yas aralign = 19-55; 22 kadn, 18
erkek) caligmaya dahil edilmistir. Her iki gruptaki katilimcilar da en az lise
mezunudur. Tiim katilimcilar, deneyin amaci hakkinda bilgi sahibi degildi. Deneysel
calismaya katilan bireyler, pilot ¢alismalara katilanlardan farklidir. Bu tez caligsmasi,
Orta Dogu Teknik Universitesi insan Arastirmalar1 Etik Kurulu ile Ankara Etlik
Sehir Hastanesi Bilimsel Arastirma Degerlendirme ve Etik Kurulu tarafindan

onaylanmistir. Ayni zamanda tiim katilimcilardan yazili onam alinmigstir.
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Katilimcilarin karsi olgusal ciimleleri anlama ve {iretme oriintiilerini degerlendirmek
amactyla iki deney gergeklestirilmistir. Anlama becerisini 6lgmek icin, 8’1 dolgu
maddesi (filler) olan toplam 16 sorudan olusan bir dogru-deger yargisi testi
kullanilmistir. Bu test, Aktepe’nin (2022) gbz izleme deneyinden uyarlanarak
tasarlanmustir. Uretim becerisini degerlendirmek amaciyla ise, yine 8’i dolgu
maddesi olan 16 sorudan olusan bir diyalog tamamlama testi gelistirilmigtir. Anlama
deneyi, baglamsal bilgi iceren bir climle ile baslamaktadir (6rn. Mutfakta kahve ve
siit var). Bu ciimlenin hemen altinda baglam climlesinde gecen nesnelere ait iki
gorsel (0rn. Kahve ve siit) yer almaktadir. Baglam climlesi ve gorseller ardindan, ya
bildirici kosullu (Enes siit igtiyse uyur), ya da karsi olgusal kosullu (Enes siit i¢seydi
uyurdu) igeren bir climle sunulmustur. Hedef ciimleyi takiben, katilimcilara bu
climleye dayali olasi sonuglar1 iceren ii¢ segenek sunulmustur. Katilimcilardan,
baglam cilimlesi, gorseller ve hedef ciimlesi olarak verilen kosullu climleye
dayanarak verilen li¢ segenekten hangisinin veya hangilerinin gerceklesme olasiligt
oldugunu belirtmeleri beklenmistir. Bu ii¢ segenek, kosullu dogruluk tablosuna gore
olusturulmustur. Katilimcilarin her bir secenegi “Olabilir”, “Olamaz” veya
“Kararsizim” olarak isaretlemesi istenmistir. Uretim deneyinde ise, katilimcilar
oncelikle 3-4 ciimleden olusan kisa bir senaryo okumustur. (Orn. Ebru bugiin derste
sunum yapacak. Cikmadan Once lizerine kahve dokiildiigii icin evden ge¢ cikti.
Ebru’nun babasi, sunuma yetisip yetisemeyecegi konusunda endiseli. Ebru’nun
annesi ve babasi durum hakkinda konusuyorlar.) Senaryoyu okuduktan sonra,
senaryoda da bahsedilen 1ki karakter arasinda gegen iki satirlik bir diyalog
sunulmustur. Diyalogun son ciimlesi ya bildirici (indicative) ya da karsi olgusal
(counterfactual) bir kosullu ciimle icermektedir. Bu ciimlelerin fiillerine herhangi bir
ek eklenmemistir ve katilimcilardan bu ciimlelere anlamli olacak sekilde belirli
eklerin eklenmesi beklenmistir. Katilimcilar, baglama uygun olarak bildirici kosullu
(Taksiye bindiyse yetisir) veya karst olgusal kosullu (Taksiye binseydi yetisirdi)
climleleri dogru morfem diziminde iirettilerse “1” puan almiglardir. Kosullu bir yap1
tiretmediklerinde, morfem dizimi yanlis yapildiginda veya baglama uygun olmayan
sekilde bir kosullu ciimle iirettiklerinde (6rn. bildirici kosullu yerine karsi olgusal

climle {iretimi) “0” puan almiglardir.
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Sonug

Bu c¢alisma, sizofreni tanili bireylerde karsi olgusal ciimlelerin anlasilmasi ve
iiretilmesini incelemeyi hedeflemistir. Calismanin temel bulgularindan biri, sizofreni
tanil1 bireylerin kars1 olgusal ifadelerin anlamada kontrol grubua gore daha diisiik
performans gosterdigi yoniindedir. Ciimle tipi bazinda karsilagtirildiginda ise,
sizofreni grubunda karsi olgusal ciimlelerin anlamlandirilmasi bildirici kosullulara
gore daha az basarili sonu¢ vermistir. Anlama deneyinde sizofreni grubunun karsi
olgusallarda gosterdigi diisiik performans, sizofreni tanili bireylerin alternatif
gerceklikleri zihinsel olarak temsil etmede giliclilk yasadiklarina isaret edebilir. Bu
bulgu, sizofrenide karst olgusal muhakeme bozukluklarimin gozlemlendigini 6ne
stiren ¢alismalarla tutarhidir (Hooker vd., 2000; Leitman vd, 2006; Contreras vd.,
2016; Albacete vd., 2017). Kars1 olgusallar alternatif olaylarin zihinde
canlandirilmasint gerektirir ve bunun i¢in zihin kurami, karsi olgusal muhakeme,
calisma bellegi ve ket vurma yetileri gibi biligsel becerilerin kullanilmas1 6nemli bir
rol oynamaktadir. Bu biligsel yetilerin sizofrenide bozuldugu bildirildiginden
(Hooker vd., 2000; Badcock vd., 2002; Frith, 2004; Briine, 2005; Lee ve Park, 2005;
Forbes vd., 2009; Galaverna vd., 2012; Contreras vd., 2016), sizofreni gruubndaki
kars1 olgusallar1 anlamada diisiik performans, yiiriitiicii islevlerdeki bozulmanin ve
ozellikle kars1 olgusal muhakeme ve zihin kurami eksikliginin bir sonucu olabilir. Bu
calisma iz slirme testi A ve B testleriyle yiiriitlicii islevleri 6lgmeyi hedeflemis olsa
da, zihin kurami, kars1 olgusal muhakeme, ket vurma gibi biligsel becerileri ayrica
6lgmemistir. Ozellikle zihin kurami bozukluklar: sizofrenide temel bozukluklardan
biri oldugundan, zihin kurami becerilerindeki bireysel farkliliklarin karsi olgusal
anlama performansina katkida bulunmus olmast muhtemeldir. Dolayisiyla, ¢alismada
kars1 olgusallarin anlasilmasinda bulunan bozulma, yalnizca kars1 olgusal muhakeme
bozuklugundan degil, ayn1 zamanda zihin kurami bozukluklarindan da
kaynaklanabilir. Bu durum, ilerde karsi olgusallarla alakali yapilacak dil islemleme

calismalarinda g6z 6niinde bulundurulmalidir.

Sizofreni tanili bireylerin karsi olgusallari anlama zorlugu yalnizca yiiriitiicii islev
bozukluklarindan degil, aynm1 zamanda edimbilimsel bozukluklardan da

kaynaklaniyor olabilir. Kars1 olgusallar edimbilimsel agidan zorlayic1 yapilardir,
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ciinkii gerceklesmemis senaryolardan bahsettikleri i¢in Grice’in Nitelik Ilkesini ihlal
ederler (Kulakova ve Nieuwland, 2016b). Kars1 olgusallar ayn1 zamanda Nicelik
Ilkesini de ihlal eder. Bu ilke, gerektirdiginden az ya da fazla bilgi verilmemesini
kosul kilar (Grice, 1975). Kars1 olgusallar, olgeksel sezdirim (scalar implicature)
yapilmasini gerektirir ¢iinkii “-mis olabilirdi” veya “-acakti” gibi olasilik ifade eden
yapilar igerirler ve bu yapilar, ger¢eklesmis olaylardan bahseden climlelere kiyasla
daha az bilgilendirici kabul edilir. Nieuwland vd. (2010), edimbilimsel olarak daha
az yetkin bireylerin konusma ilkelerinin ihlalini anlamakta daha c¢ok giicliik
cekebilecegini One siirmiistiir. Bu nedenle, karsi olgusallar gibi dlgeksel sezdirim
gerektiren yapilardan Ortiik anlamlar1 ¢ikarmada sizofreni tanili bireyler daha fazla
zorlanma yasayabilirler, ki bu da anlama deneyindeki daha diisiik performansi

acikayabilir.

Anlama deneyindeki bulgular sizofreni grubunda agik bir karsi olgusal bozulmaya
isaret ederken, iiretim deneyi farkli bir oriintii ortaya koymustur. Sizofreni grubu
icinde, kars1t olgusal ve bildirici climle {retimi arasinda anlamli bir fark
gozlemlenmemistir. Ancak kontrol grubuyla karsilastirildiginda, sizofreni grubunun
karst olgusal iiretim basaris1 kontrol grubuna gore daha diisiiktiir. Uretim
deneyindeki diisiik skorlar, karsi olgusal muhakeme yetersizliginin bir sonucu
olabilecegi gibi, karsi olgusal yapilarin bigimbilimsel zorluklarindan da
kaynaklanmasi miimkiindiir. Uretim deneyinde katilimcilar bazi ciimlelerde yapisal
olarak kars1t olgusal climleler kurmasalar bile, kurduklar1 ciimleler karsi olgusal
anlam igermistir. Ornegin, baz1 katilimcilar kars1 olgusal kosul belirteci olan —sA
yerine olumsuzluk ekleriyle bahsi gecen eylemin gergeklesmedigini ifade
edebilmistir (Isi bitseydi gelirdi ciimlesi yerine Isi bitmedi ve gelmedi ciimlesinin
olusturulmasi). Bu durum, katilimcilarin karsit olgusalligi senaryodan anlamsal
diizeyde cikarabildigini, ancak bi¢imbilimsel diizeyde kodlayamadigina isaret
edebilir. Literatiir, sizofrenide dil liretiminin formal diisiince bozuklugundan olumsuz
olarak etkilendigini, bu durumun kullandiklar1 dilde sozdizimsel karmasikligin
azalmasina ve bigimbilimsel ¢esitliligin sinirlanmasina neden oldugunu géstermistir
(Kuperberg, 2010; Walenski vd., 2010; Ziv vd., 2022). Bu sebeple, sizofreni tanili

bireyler, biligsel sinirliliklar ve kosullu ciimlelerin bigcimbilimsel zorluklar1 sebebiyle
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daha basit yapida veya daha yaygin olarak kullanilan yapilar1 iiretmeyi bir strateji

olarak kullanmis olabilirler.

Bu calisma, dolayli olarak saglikli grubun karsi olgusallar1 anlama ve {iiretme
ortintiileriyle ilgili de bulgular sunmustur. Saglikli gruptaki katilimcilar, anlama
deneyinde karsi olgusallarda bildirici climlelere gore daha diisiik skor elde
etmiglerdir. Bu durum kars1 olgusal ifadelerin tipik popiilasyonlarda bile yiiksek
biligsel yiik gerektirdigini ve bu ciimlelerde zorlanma oldugunu gostermektedir.
Uretme deneyinde ise, kars1 olgusallarim iiretim performansi bildirici kosullulara gére
daha yiikksek sonu¢ vermistir. Bu bulgu, din anlama ve iiretmenin farkli siiregler
oldugunu vurgulamaktadir. Bu asimetrik bulgu ayn1 zamanda iki deneyin baglamsal
zenginliginin farkliliklariyla ilgili olabilir. Calismada kullanilan iiretim deneyi
senaryolarla desteklendiginden, anlama deneyine gore daha fazla baglamsal ipucu
icermektedir. Buna karsilik, anlama deneyinde daha az edimbilimsel ipucu
oldugundan, ciimlelerin belirsizligi artmis olabilir. Bu durum, saglikli grugta kars

olgusallarin liretiminin anlamaya gore daha basarili olmasini agiklayabilir.

Calismanin bir diger odak noktasi, sizofreni grubundaki skorlarin semptom
siddeti/siiresi, yiiriitiicii islev becerileri veya demografik 6zelliklerinden ne kadar
etkilendigi yoniindedir. Bulgular, egitim diizeyinin hem anlama hem iiretme
deneylerinde performans artisini belirleyen bir faktor oldugunu gostermektedir.
Lisans derecesini tamamen veya kismen tamamlamis katilimcilar, lise mezunu
katilimcilara gore daha her iki deneyde de daha yiiksek performans gdstermislerdir.
Bu bulgu, egitsel deneyimlerin noral verimliligi ve telafi edici mekanizmalar
artirarak bireylerin biligsel olarak zorlayici gorevlerde daha etkili performans
gostermelerine olanak tanidigini one siiren bilissel rezerv tanimiyla ortiismektedir
(Stern, 2002; Barulli ve Stern, 2013). Egitim diizeyinin bu calismada giiclii bir
belirleyici olmasinin bir diger nedeni ise, yliksek egitim diizeyine sahip kisilerin ruh
saghigr farkindalifi ve okuryazarligimin daha yiliksek olmasi sebebiyle saglik
hizmetlerine erigimlerinin daha etkili olmasindan kaynaklanabilir. Psikoza yonelik
erken miidahale programlari, tedavisiz gecen psikotik siirenin azalmasina katki
saglamakta ve boylelike potansiyel biligsel hasarlarin oniline gegmektedir (Bird vd.,

2010). Ayrica, yiiksek egitim diizeyine sahip bireylerin bilissel olarak uyarici
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cevrelere daha ¢ok erisimlerinin olmasi, genel olarak biligsel gelisimi ve test ¢dzme
becerilerini artirmis olabileceginden, iki deneyde de daha yiiksek skorlar elde

etmelerine yol agmis olabilir.

Hipotezimizin aksine, semptom siddeti ve hastalik siiresi gibi klinik degiskenler ve iz
Stirme A ve B testleri gibi biligsel 6l¢ekler, karst olgusallarin anlama ve iiretimine
anlamh bir etkide bulunmamislardir. Bu durum, érneklemimizdeki hastalik siddeti
diizeyinin bireysel farkliliklar1 ortaya koyacak kadar degiskenlik gOstermemesi ile
aciklanabilir. Ayrica, Iz Siirme A ve B testleri yiiriitiicii islev dl¢gmek igin gecerli
testler olmakta birlikte, karsi olgusallar1 anlama ve iiretme icin kritik olaran karsi
olgusal muhakeme, zihin kurami, ket vurma, ¢alisma bellegi gibi islevlerin izole
olarak degerlendirildigi bir test bu calismada kullanilmamistir. Bu durum, karsi
olgusallar1 anlama ve liretme siireclerini etkileyen biligsel islevlerin belirlenmesini

zorlagtirmstir.

Kisitlar ve Gelecek Calismalar

Sizofreni tanis1 almig bireylerin karsi olgusal ifadeleri anlama ve iiretme konusunda
bir bozulma gosterdikleri agik olmakla birlikte, bu bozulmanin altinda yatan neden,
hem yapmin hem de hastaligin karmasik dogasi sebebiyle net olarak
saptanamamistir. Bu sebeple, daha net bir bulgu i¢in sizofrenide karsi olgusallarin
islemlenmesinde ¢ift anlam isleme (dual meaning), edimbilimsel bozukluklar ve
yiiriitiicii iglevlerin ayrica degerlendirildigi ayrintili bir deneysel tasarima ihtiyag
duyulmaktadir. Ayrica, formal diislince bozuklugunun siddeti dil yetilerini
etkileyebileceginden, sizofreni tanili kisilerde formal diisiince bozuklugunun kontrol

edildigi bir calisma daha net bir sonug verebilir.

Sizofreni grubunda gozlemlenen karsi olgusal anlama ve iiretme bozuklugu, dil ve
bilis temelli gorevlerin rehabilitasyon programlarina dahil edilmesi gerekliligini
ortaya koymaktadir. Ek olarak, egitimin karsi olgusallari anlama ve tiretmedeki
pozitif etkisi, egitimin sizofreni tanili kisilerdeki biligsel ve dilsel bozukluklar
hafifletebilecegini, dolayisiyla erken miidahele programlarinin  6nemini

vurgulamaktadir.
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Gelecek calismalar, sizofreni tanili bireylerde norogoriintilleme teknikleri
kullanilarak karsi olgusal climle islemleme yetileri ile ilgili daha hassas analizler
sunmalidir. Ek olarak, egitim seviyesi diisiik olan sizofreni tanili kisilere yonelik
egitim temelli miidahele ¢alismalarina odaklanmali ve egitimin karsi olgusal
muhakemeyi ve karsiolgusal ciimle anlama ve iiretimini iyilestirip iyilestirmedigini

arastirmalidir.
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