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ABSTRACT

EVIDENTIALITY AS A DECEPTIVE FUNCTION: A CROSS-LINGUISTIC
STUDY IN ENGLISH, FRENCH, TURKISH, AND JAPANESE

SELMA BERFIN TANIS SAPCI
Psychology, M.S. Thesis, July 2025

Thesis Supervisor: Assoc. Prof. CAGLA AYDIN

Keywords: evidentiality, lying, deception detection, linguistics, crosslinguistic

This thesis study examined the linguistic structure of lying, focusing particularly
on the use of evidentiality—a grammatical marker indexing the information source.
In particular, this study investigated how the obligatory (evidential) and the op-
tional (non-evidential) categories of grammatical evidentiality in language impact
the production of certain linguistic structures as subtle cues of lying in deceitful
versus truthful retellings. In a fully crossed, counterbalanced design, participants
(N = 217) from language groups typologically diverse in evidential marking (i.e.,
non-evidential languages of English and French, evidential languages of Turkish and
Japanese) provided written accounts of the events from brief stories under two ma-
nipulations: presentation modality (i.e., silent video clips or audio recordings) and
veracity (i.e., either truthfully or deceitfully). Narratives were coded for the frequen-
cies of the grammatical and lexical forms covering tenses, negations, and evidential
markers, and then, cross-linguistically examined for their distribution across the
conditions. The results revealed that lie tellers in evidential languages exploit direct
evidentials in their statements—not the indirect ones, suggesting a pragmatic use
of evidentials as firsthand accounts. The speakers of non-evidential languages used
evidential markers without uniformity in deception conditions, such that percep-
tion verbs were fewer in English and affirmation adverb rates were higher in French,
except both languages adopted a more negative tone in their lies, confirming the pre-
vious evidence. Overall, this study identifies an overlooked grammatical category,
evidentiality, as a deceptive cue for the first time and provides a comprehensive
approach to deception detection research cross-linguistically.
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OZET

ALDATICI BIR ISLEV OLARAK KANITSALLIK: INGILIZCE, FRANSIZCA,
TURKCE VE JAPONCADA DILLER ARASI BiR CALISMA

SELMA BERFIN TANIS SAPCI
Psikoloji, Yiiksek Lisans Tezi, Temmuz 2025

Tez Damsman: Do¢. Dr. CAGLA AYDIN

Anahtar Kelimeler: kanmitsallik, yalan, aldatma tespiti, dil bilimi, diller arasi

Bu tez calismasi, yalan sdylemenin dilsel yapisini incelemis ve bilgi kaynagini
dizinleyen bir dil bilgisi isareti olarak kanitsalliga odaklanmigtir. Bu caligma, 6zel-
likle kanmitsalligin zorunlu (kanitsal) veya istege bagh oldugu (kanitsal olmayan)
dillerde kullaniminin, dogru ve yalan igerikli anlatimlar arasinda, aldatmanin ipucu
olarak belirli dilsel yapilarin iiretimindeki roliinii aragtirmigtir. Tam caprazlanmas,
dengelenmis bir tasarimda, tipolojik olarak farkli kanitsalliga sahip dil gruplarindan
(kamitsal olmayan Ingilizce ve Fransizca, kanitsal Tiirkce ve Japonca) katilimecilar (N
= 217), kisa Oykiiler bi¢iminde sunulan olaylar: iki ayr1 manipiilasyon ile (sunum for-
mati: sessiz video goriintiileri veya ses kayitlari; dogruluk: diirtist veya aldatic) dort
farkli kombinasyonda yazili olarak anlatmiglardir. Anlatilar, icerdikleri zaman kip-
leri, olumsuzluk ifadeleri ve kanitsal belirtecleri kapsayan dil bilgisi ve sozciik bigim-
lerinin sikliklarina gore kodlanmig ve kosullar arasindaki dagihimlar diller arasinda
incelenmigtir. Bulgular, kanitsal dillerde yalan sdyleyenlerin dolayli kanitlayicilarin
aksine dogrudan kanitlayicilar1 daha sik kullandiklarimi ve kanitsal belirteclerden
birinci elden anlatimlar olarak faydalandiklarini ortaya koymustur. Kanitsal ol-
mayan dilleri konugan katilimcilar kanitsal yapilar1 farkli bicimlerde kullanmigtir:
aldatma kosullarinda algisal fiiller Ingilizcede daha az ve onaylama zarflar1 Fransiz-
cada daha yiiksek oranda gozlemlenmistir. Bununla birlikte her iki dilde de aldatici
anlatimlarda daha olumsuz bir ton benimsenmis, 6nceki bulgular dogrulanmigtir.
Bu calisma, bugiine dek g6z ardi edilen bir dil bilgisi kategorisi olan kanitsalligi ilk
kez aldatici bir ipucu olarak tanimlamig ve aldatma tespiti arastirmalarina diller
aras1 kapsamli bir yaklagim sunmustur.
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1. INTRODUCTION

Lying is inherently a linguistic occurrence as it is communicated through a verbal
coding system (see Antomo 2025, for a counterargument on lying with gestures).
While language can provide the ingredients and the tools required for telling a lie,
the recipe and how the deceitful narratives were prepared determine their credibility;
hence, the liar should manipulate and craft the language they use skillfully (e.g.,
Meibauer 2005; Meibauer 1992). In return, the receiver should analyze the message
that the interlocutor conveys and assess its honesty without taking the information
for granted (epistemic vigilance; see Sperber et al. 2010). Although the need for
detecting lies and filtering misleading messages is widespread, the rising number
of deceitful statements and news on social media has made this a critical area of
application. As such, recent efforts to automate deception detection and cybercrime
in social media have accelerated the scholarly work in psycholinguistics and natural
language processing (see e.g., Elbatanouny et al. 2025; Mbaziira and Jones 2016,

for a review).

In this context, language sets the cues of deception in certain linguistic forms. How-
ever, the literature primarily focuses on lexical, prosodic, and discourse-level indi-
cators, and findings regarding how grammatical markers could potentially serve as
cues are rather limited. One such marker is evidentiality, referring to how individ-
uals grammatically mark the source of the information they deliver—whether the
information was witnessed, heard from another source, or inferred based on indirect
evidence Aikhenvald (2004). As evidentiality coding varies in different languages
(e.g., optional and lexically expressed versus obligatory and grammatically encoded),
this thesis asks the following question: How are evidential and other grammatical
forms used in deceptive narratives across languages with varying forms of evidential-
ity? To this end, languages from two typologically distinct categories were selected
and compared: Turkish and Japanese, which feature grammatical evidentiality, and
English and French, which do not. In evidential languages, the grammar requires
speakers to specify how they know what they are telling—such as through suffixes

or particles—while in non-evidential languages, speakers can choose whether or not



to mark the information source, typically using optional lexical expressions (e.g., [
heard, apparently). By examining how speakers use evidential markers when telling
the truth versus lying, the aim is to uncover whether evidential strategies differ sys-
tematically across languages and whether evidential marking itself becomes a tool
for deception. Moreover, by manipulating the modality of the information source,
this study aimed to examine whether reliability attribution will differ, which in turn

leads to the adoption of diverse strategies in evidential marking.

The following sections will start by presenting an overview of the linguistic and com-
municative characteristics of lying, and key findings on the lexical and syntactic cues
of deceptive speech and their variation across languages will be detailed. Then, the
concept of evidentiality will be examined in depth, considering its use in epistemic
and pragmatic contexts and going through the target languages to demonstrate
cross-linguistic variation. Finally, the literature on evidentiality and deception will

be combined for a discussion.

1.1 Lying and Deception Detection

Lying has been broadly defined as the intentional act of passing deceitful information
on to the recipients or asserting false beliefs (Meibauer 2005, 2014) to make them
become common ground (Stokke 2013). Simpson (1992) describes the core features
of lying as being intentional, aiming to put someone in error (except for bald-faced
lies, see Stokke 2013, for a review) while hiding the intentions behind the deception,
and differentiates it from falsehood by presenting insincere beliefs. What counts
to be a lie (or a type of deception) has been a debated construct; however, it can
be classified under diverse categories, such as paltering/misleading or deceptive im-
plications (Garcia-Carpintero 2023; Rogers et al. 2017), concealment (i.e., omission
of key details; Van Swol, Braun, and Malhotra 2012), bald-faced lying (Meibauer
2016), and bullshitting (Meibauer 2018). Motivation types for telling a lie, on the
other hand, can be examined under the categories of self-focused, other-focused, and
altruistic (Ketterer and Hoerger 2014, 239) with two levels: high-stakes (i.e., per-
sonal gains are towering, such as denial of a crime) and low-stakes (i.e., enforcement
is low, such as making a compliment as a form of white lie). The type of lie and the
motivation behind it can significantly alter the composition of lies (e.g., Hancock
et al. 2007; Le 2016); therefore, examination of lies requires a catch-all approach
from diverse disciplines, or a well-defined framework is a must to understand the

scope of a study. This paper specifically focuses on altruistic lies in denial scenarios



with low-stakes motivation. Please see the Methods section for an overview.

Methods to study lying behavior are diverse: Many studies adopt rather objective
approaches, such as neuroimaging techniques (e.g., Merzagora et al. 2006; Lakshan
et al. 2019), heart rate, and skin conductance measurements (e.g., Godert, Rill, and
Vossel 2001; Wang et al. 2022). However, linguistic examinations are potentially
more convenient and accessible as they do not require real-time assessments and
allow researchers to conduct analyses directly on big data sets of written statements.

Existing examples from the literature:

Previous research on deception detection has demonstrated that a number of lin-
guistic indicators can predict untruthful content. A common technique referred
to as Statement Analysis (SA; e.g., Hwang, Matsumoto, and Sandoval 2016; Mat-
sumoto, Hwang, and Sandoval 2015a; 2015b), which analyzes linguistic features to
differentiate between true and false narratives, has been employed in many studies.
Forensics, for instance, benefits from linguistic analysis of the eyewitness testimonies
(e.g., Sola-Sales et al. 2023; Villar, Arciuli, and Paterson 2013).

Similarly, techniques utilizing network analysis (Taskin, Kucuksille, and Topal 2022),
content analysis (Xu et al. 2015), speech signal (Ekici et al. 2017), manual and auto-
mated tagging of deception-marking linguistic patterns (e.g., unassertive language,
negative expressions, inconsistent uses of verbs and nouns; Bachenko, Fitzpatrick,
and Schonwetter 2008, or using large corpora were found thriving (e.g., Almela 2021;
Levitan, Maredia, and Hirschberg 2018; Ott et al. 2011; Vogler and Pearl 2020).
However, natural language processing technologies focusing solely on the language
of the input still fall short in successfully operating for detecting deceitful content
online (e.g., fake news, trolls, spammers) and require contextual information and
additional approaches (e.g., stylometry: content comparison, similarity detection,
and metadata; Grondahl and Asokan 2019).

Therefore, this study particularly focused on the linguistic examination of deceptive
narratives with the detailing of the diverse conditions (i.e., the modality of the
information source) and context they applied. Below, the linguistic characteristics
of deception will be defined first, then the contextual factors that influence them

will be discussed.



1.2 Linguistics of Lying

While the acts of deception can be observed in masterfully designed sentences, sim-
ple mistakes can make the lie apparent to the listener, creating skepticism about
the content. Accordingly, being the prosodic indicators of increased cognitive load,
hesitations, pauses, errors in speech (Vrij 2008), decreased volume, rising intona-
tion, higher pitch, and slower speech are perceived as uncertainty as well as the
dishonesty of the speaker, regardless of the language spoken (French, English, or
Spanish; Goupil et al. 2021). However, unlike uncertainty judgments, dishonesty
judgments require additional contextual information to become consistent and hold

stable across time (Goupil et al. 2021).

In addition to non-verbal cues of deception, previous literature focused on the lin-
guistic and grammatical structure of deceitful statements. As opposed to the Cog-
nitive Strain Model (Adams-Quackenbush 2015; Gombos 2006), which argues that
lying constrains higher cognitive demands resulting in less complex narratives, the
Strategic Model (Conway 111 et al. 2008) suggests that liars adjust their narratives
based on the audience and deceptive needs (Repke, Conway III, and Houck 2018).
Nevertheless, studies analyzing speech from TV shows and laboratory experiments
found that the use of the filler word “um” was more frequent in true statements than
deceptive ones, for instance (Arciuli, Mallard, and Villar 2010; Villar and Castillo
2017; Villar, Arciuli, and Mallard 2012), indicating that cognitive load eliciting cues

such as filler words are not reliable sources to detect lies.

Previous findings point out that although lying increases cognitive load, people
can use more complex linguistic structures in lie conditions, specifically for the
perspective they have been lying from (elaborative complezity; e.g., Conway III
et al. 2008; Repke, Conway III, and Houck 2018) and adapt their lies depending
on the audience (e.g., Anolli, Balconi, and Ciceri 2003), supporting the Strategic
Model. In a similar vein, Dor (2017) asserts that, by encouraging a complex use of
grammatical structure, lying has served to evolve and enrich languages over time.
Thus, a lie cannot be conceived and conceptualized apart from its linguistic form
and complexity. As such, given this centrality, this thesis focuses on linguistic cues,
in particular, the relationship between certain grammatical structures and lying.
However, findings regarding the complexity of the deceptive narratives are mixed.
The possible reasons behind mixed findings in the linguistic cues of deception will

be discussed in the next section.



1.2.1 Lexicon and Grammar of Lies

DePaulo and colleagues’ 2003 metareview on deception cues revealed that in compar-
ison to truth tellers, lie tellers look tenser with a less positive attitude, and narrate
less compelling stories with fewer details (Markowitz and Hancock 2014; Ott et al.
2011; Sarzynska-Wawer et al. 2023; Xu et al. 2015), having a smaller number of or-
dinary mistakes and eccentric content. These cues were more pronounced when the
lie tellers had higher motivations to deceive, especially when related to their iden-
tity (DePaulo et al. 2003). Similarly, an increased number of words, sense-related
words (e.g., seeing, smelling, Hancock et al. 2007; negative language, and generaliz-
ing terms (e.g., everyone, no one, always, never); a decreased use of self-references
(e.g., I, me, my, mine; Newman et al. 2003; Sola-Sales et al. 2023; Vrij 2008, 101);
conditional forms (Meibauer 2018), and inconsistent uses of tenses (Porter and ten
Brinke 2010) were identified as the markers of deceptive statements. Also, negative
emotions (e.g., afraid, warn, fool), profanity (especially when the audience is more
suspicious; Van Swol, Braun, and Malhotra 2012), negations (Hauch et al. 2015; Vrij
2008), and the total number of verbs were found as deceptive cues (Holtgraves and
Jenkins 2020).

However, some studies attested to the previous findings and found mixed results that
false statements had more positive words than negative ones (Sarzynska-Wawer et al.
2023) and first-person pronouns (along with all other person referents) were more
frequent in real-life examples of deceptive text messages (Holtgraves and Jenkins
2020). Additionally, studies from forensic investigations reported that true state-
ments were longer and had fewer adjective uses (Sola-Sales et al. 2023). In contrast,
false confessions were imbued with a decreased number of adjectives than true con-
fessions (Villar, Arciuli, and Paterson 2013). These differences in findings can be
due to a number of factors, such as participants’ proficiency in lying, their motiva-
tions, and the characteristics of the data that is being handled (e.g., naturalistic vs.
laboratory investigations; Villar, Arciuli, and Paterson 2013), where language use

heavily depends on the context.

While these dependencies can significantly influence the presentation of lies, one
crucial aspect here is to pinpoint linguistic features that elicit deceptive content
specific to each language. Hence, as discussed in this section, grammatical and
lexical cues to lying vary across contexts and languages, highlighting the need for
cross-linguistic comparison, which is a key aspect of this thesis. In the next section,
markers of lying across languages will be examined, and then another grammatical
category, evidentiality, as a potential deceptive marker in certain languages, will be

introduced afterward.



1.2.2 Cultural Implications

Given that culture shapes cognition in various domains (DiMaggio 1997; Henrich,
Heine, and Norenzayan 2010; Quinn and Holland 1987), and grammatical structures
differ across languages, cultural investigations on truth assessment are fundamental
(see Rubin 2014, for cross-cultural considerations in Asian languages). Although
some studies observed similar linguistic cues of veracity comparing truthful and de-
ceitful statements across languages (Hwang, Matsumoto, and Sandoval 2016; Mat-
sumoto, Hwang, and Sandoval 2015a,b), others found varying results (Laing 2015;
Taylor et al. 2017), emphasizing the differences in motivations, skills, and cultural
codes (e.g, individualism vs. collectivism). Thus, it is important to distinguish

language-specific indicators of lying for the differences between languages.

The vast majority of literature on lying and deception revolves around English-
speaking communities, which sheds light on the path through deception research in
language on the one hand, and limits the perception toward the universals of the
topic on the other. Research in additional languages (for instance, see Arabic; Yousef
2025; Chinese; Zhou and Su 2018; Italian; Spence, Villar, and Arciuli 2012; Polish;
Sarzynska-Wawer et al. 2023) is handful and mostly restricted to the characteristics
predetermined by the findings in English. To achieve a more comprehensive picture,
a brief review of the findings of deception in languages that were selected to compare

will be provided: French, Turkish, and Japanese.

For instance, a study on COVID-19 fake news on Twitter examined the use of hedges
and modality words in French. The researchers identified the modal falloir (should,
need) as signalling fake news and devoir (must) to mark true and pouvoir (can)
to be related to any of them (Chiu et al. 2025). The results were in line with the
expectation that the fake news writers tend to escape responsibility and save face
(Boncea 2013) by using uncertain language. Another study investigating the effect
of lying in autobiographical narratives for French speakers observed that when peo-
ple lie about their experiences, they provided general information in their narratives
due to not having an actual memory (Fekete 2019). On the other hand, automation
of deception detection techniques in Turkish has recently increased (e.g, Ekici et al.
2017; Eskin 2024; Taskin, Kucuksille, and Topal 2022). A study utilizing hotel re-
views in Turkish found that authentic comments were longer, included more complex
sentences with a balanced use of pronouns, and required cognitive effort to process
when reading (Akkol and Goksgen 2024). Lastly, in congruent with previous litera-
ture, one study focusing on the deceptive cues in a denial condition of the Japanese
sample found that deceitful participants spoke faster with a lower pitch, and exhib-

ited expressions of uncertainty such as using unfinished sentences and nervousness



(Danielewicz-Betz and Ogasawara 2013). Together, these findings demonstrate that
grammatical and lexical cues to lying vary across contexts and languages. However,
the literature on deception focuses on English as the base language, highlighting the

gap and need for cross-linguistic comparison.

1.3 Epistemicity Markers: Evidentiality Across Languages

How people acquire knowledge and portray its source in their talk has been an
intriguing question. A type of epistemicity and stance marker, Evidentiality (see
Nuckolls and Michael 2014; San Roque 2019; for cross-cultural and cross-linguistic
discussions) is the linguistic marker of the information source, which can be either
through grammatical (Aikhenvald 2004) or lexical forms (Boye and Harder 2009;
Cornillie 2007; Lazard 2001; Mélac 2022). Evidentiality is broadly categorized as
sensory-direct, hearsay-indirect, and inferential-indirect (Aikhenvald 2004; Willett
1988); however, it can be codified through a smaller or larger number of markers
depending on the evidential lexicon and the grammar available in a language. Al-
though it is a debated construct, languages with grammatical evidentiality as an
obligatory category (Lazard 2001) are usually referred to as evidential languages,
whereas languages without grammatical marking, where evidentiality is an optional
category, are referred to as non-evidential languages. In this paper, I will follow this
categorization and consider English and French as non-evidential languages (i.e.,
evidentiality use is optional), while Turkish and Japanese will be the evidential

languages (i.e., evidentiality use is obligatory).

In English, evidentiality can be expressed through predicates such as I saw, it seems,
I heard, and adverbs such as apparently, obviously, and seemingly, reportedly, and
through other epistemic and pragmatic strategies (Tantucci 2016). Similarly, in
French, J’ai vu, J’ai entendu, and sans doute can be used to mark the evidentiality
of a statement, where the speakers can also use distinct verbs to denote through
which sensory source they acquired the information (see Desclés 2018, for a review

on stancetaking through linguistic expressions).

In Turkish, for instance, one can use lexical forms to mark evidentiality, yet in gram-
matical terms, evidentiality is a binary construct codified through past tense mor-
phemes. The morpheme signaling the information as directly witnessed or known is
the direct evidential suffix -DI, whereas the one signaling secondhand information,
such as heard or inferred, is the indirect evidential suffix of -mls (Aikhenvald 2004).

The following examples summarize the evidential concept in Turkish:



Figure 1.1 Associated reliability of an information source and evidential marking in
Turkish

Indirect < > Direct

-mls (hearsay and inference) < -DI (direct)

(1) Kedi sokak-ta kal-di
Cat-yom outside- o« stay-ed-p

“The cat stayed outside.” [witnessed: I saw it/know it]

2) Kedi sokak-ta kal-mug
Cat-yom outside-; oc  stay-ed-npr

“The cat stayed outside.” [reported: I heard/inferred it]

Unlike Turkish, there are roughly three types of grammatical evidential markers
in Japanese. A direct evidential form does not involve an additional inflection,
whereas usually, hearsay information is provided by the use of rashii and soo da, and
inference is marked by yoo da/mitai da in one’s statement. The nuances between
rashii, soo da, and yoo da have been discussed extensively (see Ishida 2006, for
a brief overview), yet the distinction is still vague, and all are referred to as the
indirect evidential markers (Karlsson 2013). However, because yoo da is based on
one’s personal inferences through direct observation, rashii and soo da imply less
authority in the narrative than yoo da (Matsumura 2017). Figure 1.2 exemplifies

Japanese categories of evidentiality.

As summarized in this section, while English and French adopt similar evidential
strategies, Turkish and Japanese use comparable ones with slight differences. To
apply the previous findings from deception detection research in English to other
languages and examine whether non-evidential and evidential languages use anal-
ogous linguistic features in deception, this thesis study focuses on four different

languages and compares them in a lying context.



Figure 1.2 Associated reliability of an information source and evidential marking in

Japanese

Indirect <

> Direct

soo da (hearsay) < rashii (hearsay and inference) < yoo da (inference) < no marker (direct)

M

@

3

“)

WEIL WA -
Yuki-wa uta-o utatta
Yuki-rop SONg-scc Sang-pir

“Yuki sang a song.” [witnessed: I saw it/know it]

WEIZ wx Hoi-kH72
Yuki-wa uta-o utatta-yoo da
YukKi-rop S0Ng-aAcc SangZ-iNpIrR/INFR

“Yuki sang a song.” [reported: “it seems”, inferred it]

DEIZ WA Fo7--HLWN
Yuki-wa uta-o utatta-rashii
YukKi-rop S0NgZ-Acc Sang-iNpir

“Yuki sang a song.” [reported: “it seems”, I heard it/inferred it]

DEIZ A oY ey el
Yuki-wa uta-o utatta-soo da
YukKi-rop S0NgZ-Acc Sang-iNpir/HR

“Yuki sang a song.” [reported: “I hear”, I heard it]

1.3.1 Epistemic Modality

Before moving on to the pragmatic uses of evidentiality, here, a closely related con-

cept and another type of epistemicity marker will be introduced: epistemic modal-

ity. Even though they co-exist with evidential markers in evidential languages, they

can be considered as the counterparts of evidential grammatical markers (see Boye



2012; Matthewson, Davis, and Rullmann 2007, for a discussion) in non-evidential
languages to codify the factuality of a proposition (Palmer 2001, 24), yet should not
be taken as direct correspondences (see, for instance, Aikhenvald 2004; Aksu-Kog
2016; De Haan 1999; Speas 2008).

Epistemic modals become the means of denoting uncertainty and the speaker’s
proposition to not fully commit to the information conveyed. Probability notions,
such as might and may, imply the absence of sufficient knowledge on an assertion,
whereas plausibility notions, such as must and should, remark the inference based
on observations (Desclés 2018). Consider the following example: when someone says
“Tom might be at the conference” (probability), they indicate that there is a chance
of Tom being at the conference. However, in the example of “Tom must be at the
conference” (plausibility), the speaker implies that they have some knowledge at
hand (e.g., knowing that Tom had applied to the conference for that date), hence
they can infer about Tom’s location at the time. However, epistemic modalities
differentiate from evidential markers; while the former denotes the factuality and
the probability of the information and provides “epistemic support”, the latter de-
notes the relationship between the knowledge and the speaker (Palmer 2001, 24) as
“epistemic justification” (Carretero, Marin-Arrese, and Ruskan 2022). Also, they

are expressed through separate markers (Mélac and Leclercq 2024).

In summary, even though epistemic modality is occasionally considered together
with evidentiality as the same, it is a separate yet adjacent linguistic category.
However, it is important to distinguish them earlier in the discussion to extend the
proposition to the pragmatics of evidentiality, as they can be adopted with similar

epistemic stances and purposes in speech, especially in non-evidential languages.

1.3.2 Pragmatics of Evidential Use

In pragmatic terms, evidential and non-evidential languages use similar evidential
strategies. However, speakers of obligatory use of evidential marking are reported
to be more sensitive to the information source in conceptualizing their statements
(Mushin 2013). While direct evidential markers strengthen the claims and assert
authority in knowledge (Bergqvist and Grzech 2023), indirect evidentials are exten-
sively considered less reliable as indicating secondhand information (Jahiu 2022),
which implies that the original message could be lost in narration, such as misinter-

preted or distorted by the conveyor (see McGlone and Baryshevtsev 2018).

On the flip side, using an indirect evidential removes the responsibility for the au-

thenticity of an assertion from the speaker, because it serves as the cue of unattested
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information (AnderBois 2014). In fact, omitting the reported verbs in speech indexes
the original author as credible, such that the speaker behaves as if they witnessed the
information firsthand (Ishida 2006) and takes the risk of being interpreted as having
the statement as their own (Jahiu 2022). Conversely, when the reported speech is
employed or the author is mentioned, the speaker tends to shift the responsibility
to the original source, resulting in a clearance in their account (Mushin 2001). As
a result, one can manipulate evidential markers to tell a lie, either by indexing a
false source (e.g., narrating a directly accessed event watched from a video clip with
indirect evidentials, or narrating an indirectly accessed event heard from an audio
recording with direct evidentials) with a true statement or by indexing a true source
with a false statement (Aikhenvald 2004, 5; cited in Jahiu 2022), depending on their

pragmatic needs.

1.3.2.1 Developmental trajectory

The developmental trajectory for the comprehension of the information source has
been examined across the target languages. Particularly, this section was included
to emphasize the contrasts between languages with varying forms of evidential mark-
ing, spanning from childhood to adulthood. Here, understanding the disparities in
the utility and the perception of source marking throughout cognitive and cultural
development can be instrumental in grasping why speakers of evidential languages
can manipulate the evidential uses in their statements and exposing crosslinguistic

variations.

In Turkish, evidential uses are employed to codify whether a proposition is reliable or
not by the speaker (Aksu-Kog 2016; Arslan 2020). While Turkish children start im-
plementing evidential markers in their language around the age of 3 (Aksu-Kog 1988,
as cited in Aksu-Kog, Ogel-Balaban, and Alp 2009), they often fail to comprehend
the exact meaning attributed to them until the age of 6 (Aksu-Kog, Ogel-Balaban,
and Alp 2009; Ozturk and Papafragou 2008). However, Turkish-speaking children’s
comprehension of a statement’s reliability was affected by the evidentials, and they
prioritized utterances with direct evidentials as more reliable than those with indi-
rect ones (Ozturk and Papafragou 2016), earlier than their English-speaking peers.
For instance, Aydin (2011) revealed that Turkish-speaking children as early as 4
found sentences implicating direct sources of information more accountable than a
hearsay source. In comparison, English-speaking children at the age of 4 were more
susceptible to misinformation than their Turkish-speaking counterparts when the

information source was secondhand, and they could differentiate the source of infor-
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mation at around the age of 8 (Aydin 2011; Aydin and Ceci 2013). Notably, though,
both Turkish and English speakers of 3-4 year-olds recalled perceived sources better
than heard sources (Baer et al. 2025).

In Japanese context on the other hand, when participants were presented with two
contradicting statements in direct and indirect evidential forms about the location
of an hidden object and asked to indicate its location afterward, children above the
age of 5 and adult Japanese speakers found the statements with direct evidential
forms superior in accountability than indirect forms and based their judgments on
that (Matsui, Yamamoto, and McCagg 2006).

Similarly, a difference in reliability attribution to direct and indirect sources was
observed between adult speakers of evidential and non-evidential languages. To-
sun, Vaid, and Geraci (2013) found that Turkish speakers recognized sentences and
their sources better when they were presented with direct evidentials than indirect
evidentials. English speakers, on the other hand, expressed no differences between
direct and indirect information, such that their memory of indirect assertions was
better than their Turkish counterparts (Tosun, Vaid, and Geraci 2013). In a similar
fashion, Arslan et al.’s (2024) findings on sentence ratings and simultaneous eye
tracking measures of Turkish speakers indicated that statements with less witness-
able content, as well as indirect evidentials and mismatches between the evidential
marker and the source, were perceived more frequently as deceptive than the oppo-

site conditions.

In terms of evidential marking, although comprehension comes with age, the em-
phasis on the knowledge source remains stable over time if the spoken language
and cultural imposition are the same. To exemplify, native English speakers of
Japanese second language learners use a decreased number of evidential markers in
their narratives than native Japanese speakers (Ishida 2006; Matsumura 2017). Like-
wise, speakers of evidential languages use more evidential strategies in their second
language (e.g., Aikhenvald 2002; and Slobin 2016 as cited in Filipovié¢, Brown, and
Engelhardt 2023), indicating that transfer effects occur in evidential marking, which
is more acknowledged among speakers of languages with evidentials than without
evidentials. However, these transfer effects are not observed in heritage speakers of
evidential languages (Arslan, De Kok, and Bastiaanse 2017; Tokag-Scheffer, Nickels,
and Arslan 2024); hence, constant exposure to and practice of a language is essential

in preserving this cognitive perspective.

In a nutshell, these findings indicate that practicing source-citing through a manda-
tory use of evidential grammar in a language can lead to differences in developmental

trajectory and cognition of source monitoring across languages. Speaking an evi-
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dential language may therefore make the emphasis on the relationship between the
source and the speaker a linguistic habit. However, what is not known is their pro-
ductive use in active deception. It can be inferred from their early use as young as
2-3 years, though they may be utilized when lying in evidential languages. These dif-
ferences can further enhance our understanding of the evidentiality across languages

to distinguish the cognitive and pragmatic approaches to evidential marking.

1.4 The Present Study: Evidentiality and Deception

Building on these insights, this study investigates whether the speakers of eviden-
tial and non-evidential languages use distinct linguistic strategies when lying, con-
sidering that languages with different grammatical structures are equipped with a
diverse set of linguistic tools for different epistemic strategies. The key reasons be-
hind this research line are as follows: (1) the previous research on the examination
of evidentiality and lying is handful, and (2) studies on evidentiality mostly cover
a pair of languages with and without grammatical evidentiality (or focusing only
on languages from one category). Therefore, this study focuses on two languages
from each category (i.e., non-evidential: English and French, evidential: Turkish
and Japanese) and examines the manipulation of evidential use in deception to
extend the existing knowledge on the topic and obtain cross-linguistic as well as
language-specific patterns. More specifically, this study examines whether Turkish
and Japanese speakers deliberately manipulate the use of evidential inflections in
their statements to deceive others. Additionally, as opposed to an abundance of re-
search on deception detection in Western languages (i.e., Germanic and Romance),
here, a cross-linguistic perspective was adopted, aiming to test the previous findings

on linguistic markers of deception across languages.

Given that the speakers of evidential languages to be more concerning toward the
knowledge source in their talks (Mushin 2013) and develop source awareness in
speech younger than non-evidential language speakers (e.g., Aydin and Ceci 2013),
it is plausible to think that the speakers of evidential languages are more sensi-
tive to certainty and the source of information (i.e., source monitoring; Johnson,
Hashtroudi, and Lindsay 1993). Furthermore, because the emergence of grammat-
ical evidentiality is discussed to be closely tied to the social functions of specific
cultures (Michael 2015; San Roque 2019) and the selection of a particular evidential
marker depends on context and the motivations of the speaker (e.g., politeness in

Japanese, Filipovi¢, Brown, and Engelhardt 2023; Hoye 2008), it can be asserted
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that people can actively manipulate the use of evidential markers (Aikhenvald 2004;
Xu 2022) to make their statements sound more reliable or shift responsibility to
another source. Therefore, the question is, how can these findings be applied to

deliberate lying conditions?

To this end, the present study employed a 2 x 2 within-participants design to test the
hypotheses. The first dimension is the Veracity, with two conditions: Truth and Lie
as the two perspectives in recounting a story; and the other one is the Modality, with
the conditions of video (i.e., Witnessed) and audio (i.e., Reported) as the information
sources. This design allowed for comparison of the linguistic features of true and
false statements, and their interactions with the source of information (firsthand vs.

secondhand).

Taken together, because in evidential languages there are specific grammatical mark-
ers to denote the source of the information, a compliance in the use of evidential

markers according to the modality is expected. That is, in evidential languages:
(H1) Direct evidential markers will be used in the Witnessed_ Truth condition.

(H2) Indirect evidential markers will be employed in the Reported_ Truth condi-

tion.

Conversely, in lie conditions, participants can manipulate the evidentials in two al-
ternative directions, such that using direct evidentials to sound more certain and
credible, or indirect evidentials to put a distance between the statement and them-
selves to remove the responsibility—in the face of causing mismatches between source
and evidential markers (i.e., using indirect evidentials in witnessed condition and

direct evidentials in reported condition):

(H3a) Direct evidential markers will be used in the Witnessed Lie and Re-

ported__Lie conditions.

(H3b) Indirect evidential markers will be used in the Witnessed Lie and Re-

ported__Lie conditions.

Additionally, metalinguistic awareness is expected to decrease when conceptualizing
a lie due to the high cognitive efforts needed. Hence, participants will not be able
to track their narratives, leading to unmotivated switches in both the evidential

markers and the tenses when lying (Porter and ten Brinke 2010):

(H4) Grammar hoppings (i.e., switches in both the evidential markers and the
tenses) will be observed in Witnessed_ Lie and Reported_ Lie conditions for evi-

dential languages.

(H5) Tense hoppings (i.e., switches in the used tenses) will be observed in Wit-
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nessed__Lie and Reported_Lie conditions for non-evidential languages.

Similar to the expectation that Turkish and Japanese speakers will support their lies
by direct observation markers, certainty markers (i.e., perception verbs, affirmative
adverbs, and plausibility modals of must have or devoir) as the firsthand evidential
tools will be tested for whether they will be resorted to more frequently in English
and French when lying than when telling the truth. On the other hand, considering
previous findings on the use of specific deceptive cues in Western languages, the
frequencies of negation words and first-person pronouns were investigated across
conditions for non-evidential languages. Hypotheses for the non-evidential languages

are as follows:

(H6) Certainty markers will be utilized more frequently in the Witnessed Lie

and Reported__Lie conditions.

(H7) The prevalence of negations will be higher in the Witnessed_Lie and Re-

ported__Lie conditions.

(H8) First-person pronouns will be utilized more in the Witnessed Lie and Re-

ported__Lie conditions.
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2. MATERIALS AND METHODS

2.1 Participants

Participants were recruited from four language groups: English, French, Turkish,
and Japanese. The sample size in each language group was greater than the mini-
mum required (n = 37), which was calculated based on a power analysis for linear
multiple regression analysis with two categorical variables (2 x 2; Veracity: Truth
and Lie, Modality: Witnessed and Reported), a = .05, power = .80, and a medium
effect size f2 = 0.47 (reliability assignment to evidentials in Turkish, from Karaaslan
et al. 2018). Predetermined exclusion criteria were (I) having a non-native knowl-
edge of the required first languages (English, French, Turkish, or Japanese), (II)
having a low education status (i.e., lower than secondary education level), (III) hav-
ing a low self-rated proficiency in their mother tongue (e.g., due to extensive stay
abroad). Two English, five French, and two Japanese speakers were removed from
the analysis due to not complying with the exclusion criteria (i.e., one Japanese par-
ticipant being bilingual in English and living abroad, three learning the language at
a later age, and five identifying being not native and learning the language at the
ages between 0-5). All the recruited participants from the Turkish group were kept

for the analysis.

Including three pilot studies, a total of 120 participants were recruited for the Turk-
ish study. After each pilot data collection, refinements in the experimental design
and study instructions were implemented for all languages. The pilot studies in-
cluded 23, 17, and 29 participants, in the respective order. A total of 51 Turkish
participants were included in the final analysis. The sample sizes for the other lan-
guages after the exclusions were as follows: 63 English speakers, 53 French speakers,
and 51 Japanese speakers (see Table 2.1). Except for English and about half of the
Japanese data (n = 22), where data collection was through crowdsourcing websites
like Prolific (www.prolific.com; Palan and Schitter 2018), data from all languages

were collected using convenience sampling (Japanese) or in return for course credit
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Table 2.1 General characteristics of participant groups by languages

English French Turkish Japanese
Grammatical evidentiality No No Yes Yes
N 63 53 51 51
Mean age 38.98 (10.32) 23.61 (4.00) 22.84 (2.00) 34.84 (6.24)
n Female 32 39 39 36
Second language proficiency ~ 2.48 (0.90)  2.79 (0.77) 2.61 (1.00)

How frequently do you
lie in daily life?

How frequently do people
lie in your culture?

2.26 (0.54)  2.77 (0.99)  2.33 (0.68)  2.80 (0.63)

3.24 (0.59)  3.49 (0.54) 3.61 (0.64) 3.12 (0.52)

Note. Results represent mean scores with SD scores in parentheses. Lying frequencies
were rated on a 5-point Likert scale (1: Never, 5: Always). One English speaker who was
included in the analysis did not provide their demographic information.

(Turkish and French), and data collection has stopped in accordance with the con-
ducted a priori power analysis. The average age of participants was highest for
the English (age range = 18.32-55.68) and second for the Japanese (age range =
19.32-45.53) groups, which were ~10-15 years older than the French (age range =
18.54-35.80) and Turkish (age range = 18.74-28.45) groups. Gender distribution
was comparable across the groups, with the majority of the participants identifying
as female, 51% of the English, 74% of the French, 76% of the Turkish, and 71%
of the Japanese samples (2 Japanese speakers preferred not to answer the gender
question). Most participants reported being right-handed: 56 in the English group,
49 in the French group, 50 in the Turkish group, and 47 in the Japanese group.
Among French participants, 1, and among Japanese participants, 3 reported using

both hands equally.

All the participants who were included in the analyses reported a native proficiency
in the target languages. Of these, 3 participants from the English group and 3
Japanese speakers reported learning the target language between the ages of 0 to
5. Eight of the English participants reported being bi- or multilingual, while this
number was 10 for French, none for Turkish, and 11 for the Japanese sample. The
majority of the participants in each language indicated at least a limited knowledge
(1: “I cannot speak a second language”, 4: “I'm bilingual or multilingual”; see Ap-
pendix E) in additional languages except 10 people from the English, 2 from the
French, and 8 from the Japanese group. All the Turkish participants indicated a
knowledge of at least an additional language, yet they could not receive the profi-

ciency rating question due to a presentation error during the experiment.

Each participants held at least a high school degree: while on a 6-point Likert scale
(1: Primary school, 6: Ph.D.; see Appendix E) the mean education level for the
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English group was 3.84 (SD = 0.89), 2.77 (SD = 1.01) for French, 2.78 (SD = 1.05)
for Turkish, and 4.22 (SD = 1.14) for Japanese participants. Moreover, most of the
French (n = 38) and Turkish participants (n = 45) were continuing their education,
whereas among the English and Japanese speakers, only 4 people indicated being a

student in each.

In order to rule out cultural differences in lying, participants were also asked to
self-report their perceptions of lying behavior. On a 5-point Likert scale assessing
how frequently they lie in daily life, all the language groups rated similarly, with
French and Japanese speakers reporting a slightly higher mean score than the other
groups. When asked about the frequency with which people lie in their culture,
again, the average ratings were close, yet were highest for the Turkish and lowest
for the Japanese speakers. The mean frequencies across languages suggest a bal-
ance between participants’ self-reported lying behavior (with a slight moderation)
and their perceptions of how common lying is within their cultural context. Note
that although the Japanese participants received 6-point Likert scales for the lying
behavior questions, two middle ratings were merged to allow for a better compar-
ison across the groups. For similar reasons, although the French group received a
5-point Likert scale for the question asking about the education level, score points

were adjusted according to the other languages.

2.2 Materials

2.2.1 Stories

Twelve brief narratives were developed in each target language using a de-
fault /neutral tense to avoid priming participants in the audio condition (please see
Appendix C). Each scenario featured one central character performing four distinct
transitive actions (e.g., “Mary is sitting at the kitchen table with a photograph in
front of her. She pours juice into a glass and drinks it. She suddenly tears the photo
in two and throws the pieces into the bin next to her.”). The narratives were concise,
ranging between 29-45 words (M = 34.92, SD = 4.42) for English, 26-41 words (M
= 33.67, SD = 4.36) for French, 17-30 words (M = 20.75, SD = 3.65) for Turk-
ish, 57-89 characters (M = 70.33, SD = 10.47) for Japanese, and were designed to

exclude non-intentional or abstract actions.
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Table 2.2 Mean (SD) frequencies of the norming study

English French Turkish Japanese
Grammatical evidentiality No No Yes Yes
N 24 45 27 30
Narrative length 34.92 (4.42) 33.67 (4.36) 20.75 (3.65) 70.33 (10.47)
Mean age 31.16 (12.61) 25.68 (9.16) 27.85 (9.33) 36.65 (16.22)
The story sounded natural 5 oo (1 4oy 554 (1.66) 549 (1.70)  4.74 (2.00)

to me.

The story was easy

to understand.

I can remember and retell
the story without difficulty.

6.55 (0.83)  6.10 (1.31)  6.00 (1.32)  5.58 (1.82)

6.23 (1.16)  6.31 (0.98) 6.08 (1.32)  5.16 (1.85)

Note. Norming questions were rated on a 7-point Likert scale (1: Not at all; 7: Very
much). Narrative length represents the frequencies for character count of the stories in
Japanese and word count of the stories in other languages.

2.2.2 Auditory Stimuli

The event narratives were recorded as high-quality audio files by female native speak-
ers (a male native speaker recorded the audios in French), who consistently voiced
all stories in a clear and neutral tone. Each recording lasted approximately 15-20
seconds. While the gender of the protagonists varied across stories for balance,
the same speaker was used throughout to maintain uniformity across the auditory

materials.

2.2.3 Visual Stimuli

For the visual modality, each of the twelve stories was adapted into short, colored
animated clips. These silent animations clearly depicted the four distinct actions
performed by a central character in each story (e.g., pouring juice, tearing a photo-
graph). The duration of the videos ranged from 13 to 16 seconds, corresponding to

the structure and pacing of the auditory versions (see Figure 2.2).
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Figure 2.1 Experimental conditions

randomized order randomized order

(lie or truth) (lie or truth)
6 stories: 3 female, 3 male protagonists 6 stories: 3 female, 3 male protagonists
6 responses: 3 truthful, 3 deceitful narratives 6 responses: 3 truthful, 3 deceitful narratives
First Block (Videos) Second Block (Audios)

2.3 Procedure

2.3.1 Experimental Procedure

A cross-modal narrative production task was employed, requiring participants to
recount short events either honestly or deceptively under four experimental con-
ditions: (i) Witnessed Truth, (ii) Witnessed_Lie, (iii) Reported_Truth, and (iv)
Reported__Lie. A fully crossed, counterbalanced design was employed to ensure that
each of the twelve narratives appeared in all experimental conditions with a ran-
domized order across the participants. Participants were randomly assigned to one
of two experimental groups, where each story appeared in a different combination
of Modality (video-based or audio-based input) and Veracity (truthful or deceptive)
across the groups. That is, if a specific story was encountered as a truthful witnessed
event (video) in one group, it was presented as a deceptive reported event (audio)
in the other group, and vice versa. In the witnessed conditions, participants viewed
silent video animations for a random half of the stories; whereas in the reported
conditions, they listened to an auditory narration of the other half of the stories
without visual access (see Appendix F). This design allowed the modality of the in-
formation source (directly observed vs. indirectly reported) along with the veracity
of the account (truthful vs. deceptive) to be systematically varied. The task was

delivered via the Gorilla.sc experimental platform (Anwyl-Irvine et al. 2020).

The experimental task was structured in two consecutive blocks with a fixed block

order to avoid priming participants in the video conditions with the linguistic struc-
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Figure 2.2 Example arrays from the visually animated video clips for story 1

ture used in audio recordings (see Figure 2.1). Therefore, in the first block, half of
the stories were shown as silent animations. In the second block, participants lis-
tened to audio recordings of the remaining six stories, now presented without visual
support. Of these, three were randomly assigned to be recounted truthfully, and
the remaining three required participants to fabricate a deceptive account in each
block. Truth and lie assignments, as well as the presentation modality of the stories,
were reversed for half of the participants to maintain balance across conditions. To
control for potential gender effects, the protagonists were evenly split by gender (six
male, six female) and systematically distributed across truth and lie trials. The gen-
der assignments were cross-balanced to avoid confounding with either the modality

or veracity conditions.

In the Witnessed Truth and Reported Truth conditions, once the participants
watched/listened to the story, they were given the following instructions: “You
have just watched a clip showing/ listened to a recording about Mary. Now imag-
ine that you are talking to Mary’s partner, shown in the photo. Her partner has
no idea how serious the disagreement between them is for Mary. Therefore, you
want Mary’s partner to know what Mary did today. In the text box below, tell the
story shown to you in the video/ presented to you in the recording as accurately
as possible.” (see Appendix B). The participants were prompted to be as accurate
as possible; the outputs were therefore elicited as ‘truthful’ retellings. In the Wit-

nessed_Lie and Reported Lie conditions, the participants were instructed in the
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following way: “You have just watched a clip showing Mary./ You have just listened
to a recording about Mary. Now imagine that you are talking to Mary’s partner,
shown in the photo. Her partner found out that Mary tore up the photo today be-
cause of their previous disagreement. In order to make things better between them,
you must convince her partner that Mary did not tear up the photo. Tell a deceptive
version of the story you just watched/listened to in the text box below by changing at
least three of Mary’s actions shown in the video/ presented in the recording.” The
two lie conditions necessitated that participants deliberately deceive by changing at
least three actions, rather than other random details, to allow for the observation of
potential switches in verb forms, such as tense and evidentiality. Since the stories
elicited low-stakes motivations for lying, participants were particularly instructed
to convince their audience that their pre-held knowledge was in fact not true in lie
conditions. In other words, they were expected to lie in a denial scenario to provide
a stronger motivation for lying. To allow a better comparison, participants were
also prompted with a contextual motivation grounded in the instructions appropri-
ate for each mini-story in truth conditions. There was no time limit imposed on the

participants to conceptualize and write their retellings.

2.3.2 Coding of the Retellings and Analysis

Participants’ written responses were recorded as raw text. Two native French-
speaking and two native Turkish-speaking independent researchers manually coded
the retellings in English. The same French-speaking researchers automated the count
scores of the total number of words, verbs, embeddings, perception verbs, first-person
pronouns, other pronouns, and negations in Microsoft Excel by creating functions,
and coded the rest of the French data. The Turkish speaker researchers coded the
Turkish data manually, except that the total word counts were computed in Excel.
The Japanese data was automated altogether, again using Excel functions, and a
native Japanese speaker coded 15% of the data for reliability purposes. Retellings in
each language group was coded considering the study hypotheses and their unique
linguistic features for most or some of the following categories (see Table 3.1 for
all frequencies): (i) General characteristics of retellings including the total num-
ber of words, verbs, embeddings, adverbs (doubt adverbs, affirmation adverbs, sud-
denly), pronouns (first-person pronouns, other-person pronouns, pronoun hoppings),
negations, and (ii) Tense/Evidentiality-specific outcomes including: the number of
present and past tense forms (all tense forms that make present [simple present,
present continuous, present perfect continuous] or past time reference [simple past,

past perfect, past continuous, past perfect continuous, present perfect]), number of
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tense hopping instances (i.e., unmotivated /non-pragmatic switches between tense
markers), number of direct and indirect evidential forms, number of evidentiality
hopping instances (i.e., unmotivated switches between evidential forms), perception
verbs (i.e., “I saw”, “J’ai vu”). Similar to the direct evidential markers, as cer-
tainty epistemic modals (i.e., plausibility modals) are perceived as more believable
and taken more seriously—even in reported speech—(Jahiu 2022), their frequencies in
non-evidential languages were also coded (i.e., must have for English and devoir for
French). All variables were count scores, except tense/evidential /grammar hopping
and must have scores were based on a binary categorization (i.e., no switch vs. at
least one switch). Due to scope reasons, only the frequencies of the grammatical

categories that are related to the hypotheses will be discussed in this paper.

The inter-rater reliability was calculated over 15% of the data in all languages.
The percent agreement between the coders was found to be .88 for English, .97
for Turkish, and .99 for Japanese. Inter-rater reliability could not be assessed for
the French dataset, as a second coder fluent in French was not available during the
coding process. In the cases where the automated codes and the raters did not
agree, human raters were prioritized. When the codes of the first and the second
human raters were not consistent, corrections were applied until agreement or codes
of the original rater were used in disagreements. Responses with no text input due
to technical issues (i.e., audio/video not played) were removed from the analysis.
The removed data were 0.26% for the English, 1.89% for the French (i.e., the whole
data of a participant), 2.6% for the Turkish, and 0.82% for the Japanese study.
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3. RESULTS

3.1 Data Analytics Strategy

A 2 x 2 within-participants design was adopted in testing the hypotheses. Factor
variables were Veracity (Truth x Lie) and the presentation Modality (Witnessed
X Reported); the outcome variables were the frequency occurrences of the selected
grammatical markers. Since each participant recounted events in each trial across
conditions as a repeated measure, trials (N = 2580) were nested within participants
(N = 217); hence, the data had a multilevel structure. Therefore, a hierarchical lin-
ear modelling was employed in examining frequency occurrences across conditions
to successfully consider within- and between-subject variability as well as the vari-
ability across items simultaneously without losing any participants due to missing

data points and avoiding a Type 1 error (Brown 2021; Peugh 2010).

The data were analyzed using generalized linear mixed-effects regression models in
Jamovi version 2.6.26 (The jamovi project 2025) with the GAMLj3 module, which is
based on the lme4 (Bates et al. 2015) and nlme packages (Pinheiro and Bates 2023)
in R software. The within-participant Level 1 predictors Veracity (Truth vs. Lie)
and presentation Modality (Witnessed vs. Reported) were treated as fixed effects,
and the frequency occurrences of grammatical markers as the outcome variables
were at Level 1. Because Level 1 predictors were categorical variables held constant
throughout, their random slopes were not entered into the model. For categorical
variables, treatment coding was applied, and they were dummy coded with Truth
and Reported conditions being at the reference level (Veracity: Truth = 0, Lie = 1;
Modality: Reported = 0, Witnessed = 1).

To determine the variance due to participants and stories, intercept-only models
were run. The between-participant variability accounted for a range of 15.90-100%
(M of ICCs = 51.60%, ps<.05) of the data variance in all dependent variables

(except affirmation adverbs in English, tense hopping and plausibility modals in
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French), whereas between-story variability did not explain an additional variance
in the analyses (M of the significant 7 models ICCs ~ 9.93). Moreover, individual
lying behavior was entered into the models, allowing for a random slope to control
for the potential effects on the outcome, yet the explained variance by the slopes
did not reach the significance level. Therefore, individuals were kept as the cluster
variable, allowing for a random intercept, while the stories and the lying behav-
ior were removed from the following analyses. Further post-hoc between-condition
comparisons were computed using Bonferroni correction, which obtained the exact

same results as the computations without any correction.

All the models were run separately for each language and each dependent variable
combination, considering the hypotheses; however, the analytical approach was the
same across analyses. Binary categorical dependent variables (i.e., tense hopping,
evidential hopping, grammar hopping, must have as plausibility modal in English)
were tested using the Binomial family with a logistic link function. All other vari-
ables that had non-binary count scores were analyzed with the Poisson family and
a logarithmic link function. The dependent variables that were not explained by
the random effects of the participants (i.e., between-participant variability was not
significant) were analyzed in generalized linear models (i.e., affirmation adverbs in
English, tense hopping and plausibility modals in French). Please see Appendix G
for the formulas illustrating sample generalized multilevel linear regression models

that were applied.

For the evidential languages, due to the low number of observations in both hopping
types of tenses and evidentials, the models could not perform successfully. Therefore,
these two observations were merged together as a composite grammar hopping score
with binary categories (no observation = 0, observation = 1). The data and all
the analysis scripts are available at the Open Science Framework (OSF) repository:
https://osf.io/uc6pr/?view only=£362463a363d44a0ada2a832f10ad835

3.2 Narrative Characteristics

To begin with, the distribution of the narrative characteristics across conditions
and languages was examined (see Table 3.1 for frequency results). Before conduct-
ing any mixed-model analyses, the distributions of the dependent variables were
checked separately for each language to determine whether the assumption for nor-
mality of residuals was violated. The descriptive statistics and Kolmogorov-Smirnov

tests (ps<.05) revealed that all of the variables were highly positively skewed. Based
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on the distribution type (Binomial vs. Poisson), the best-fitting models were desig-

nated.

3.3 Examination of the Deceptive Cues Across Conditions

In this section, the suggested grammatical markers of deception are examined across
four languages: English, French, Turkish, and Japanese. Although separate models
were run for each language, the results are presented by grouping the languages
into two categories—evidential and non-evidential—to allow for a more structured
comparison. The findings for the two languages within each category are reported
together to highlight potential contrasts between language types. Before presenting
the results, here the grammatical markers relevant to the main hypotheses will be
briefly restated to clarify the order of presentation: For evidential languages, the
analysis focuses on the frequencies of direct and indirect evidential markers and
the presence of grammar-hopping instances (i.e., the composite scores for tense and
evidentiality hoppings). For non-evidential languages, the analysis addresses the
presence of tense hopping instances and the frequency of certainty markers (i.e.,
perception verbs, plausibility modals, and affirmation adverbs), negation words,
and first-person pronouns. Even though previous literature points out that the total
word and verb counts can be indicators of deception, they were not included in the
present analysis. The rationale behind this decision is that, due to the instructions
asking to change the action verbs in the lying conditions, participants were expected

to produce longer narratives with an increased number of verbs.

3.3.1 Evidential Languages

For evidential languages, the distribution of direct and indirect evidential marker
rates and grammar hopping observations was tested across conditions. Table 3.2
demonstrates mixed effects predictions across evidential languages.

3.3.1.1 Direct evidential markers

Following the hypotheses, the first analysis was on whether the direct evidential
rates differed across conditions of evidential languages. A generalized mixed model

analysis for repeated measures indicated that both of the manipulations held signif-
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Table 3.1 Mean (SD) frequencies of the narrative characteristics by conditions and
languages

Witnessed  Truth Witnessed Lie Reported Truth Reported Lie

English

Words 31.08 (13.16)  45.55 (21.31)  31.22 (12.46)  45.59 (20.10)
Verbs 6.29 (2.93) 8.63 (4.17) 5.75 (2.71) 8.96 (4.08)
Past tense 4.38 (2.16) 6.47 (3.33) 3.73 (2.13) 5.99 (3.11)
Other tense 0.41 (1.32) 0.36 (0 91) 0.87 (1.59) 0.71 (1.67)
Tense hopping (n) 10 9 14
Perception verbs 0.13 (0.41) 0.04 (0.23) 0.05 (0.25) 0.05 (0.29)
Plausibility modals (n) 0 11 4 3
Affirmation adverbs 0.02 (0.13) 0.01 (0.07) 0.01 (0.07) 0.02 (0.13)
Doubt adverbs 0.03 (0.16) 0.03 (0.16) 0.01 (0.10) 0.01 (0.10)
First pronoun 0.17 (0.57) 0.14 (0.61) 0.11 (0.39) 0.10 (0.39)
Other pronoun 1.48 (1.24) 2.39 (1.88) 1.72 (1.30) 2.52 (1.69)
Negation 0.21 (0.51) 0.45 (0.79) 0.16 (0.43) 0.41 (0.73)
French

Words 49.16 (26.97) 5822 (34.31)  30.49 (12.26)  41.00 (22.80)
Verbs 9.17 (4.61) 11.10 (5.95) 5.93 (2.51) 7.95 (4.43)
Finite verbs 5.74 (2.88) 7.26 (4.09) 4.24 (1.75) 5.20 (2.88)
Non-finite verbs 3.43 (2.50) 3.83 (2.54) 1.69 (1.55) 2.75 (2.20)
Past tense 4.68 (2.29) 6.10 (3.49) 3.41 (2.02) 4.09 (2.64)
Other tense 1.06 (2.01) 1.16 (1.87) 0.83 (1.58) 1.12 (1.81)
Tense hopping (n) 13 12 14 12
Perception verbs 0.07 (0.26) 0.04 (0.24) 0.03 (0.18) 0.03 (0.18)
Plausibility modals 0.06 (0.27) 0.12 (0.35) 0.03 (0.21) 0.06 (0.25)
Affirmation adverbs 0.06 (0.23) 0.20 (0.43) 0.03 (0.16) 0.13 (0.39)
Doubt adverbs 0.04 (0.24) 0.05 (0.22) 0.01 (0.08) 0.01 (0.08)
First pronoun 0.27 (0.83) 0.32 (1.05) 0.10 (0.39) 0.30 (0.97)
Other pronoun 3.93 (3.10) 4.58 (3.34) 2.64 (1.65) 3.26 (2.46)
Pronoun hopping (n) 0 1 0 1
Negation 0.22 (0.50) 0.43 (0.76) 0.08 (0.30) 0.22 (0.48)
Turkish

Words 91.14 (9.48) 3273 (16.81)  18.88 (7.53)  28.93 (12.51)
Verbs 5.15 (2.26) 7.97 (3.82) 477 (1.88) 7.40 (3.40)
Finite verbs 3.43 (1.54) 475 (2.31) 3.07 (1.28) 4.26 (1.89)
Non-finite verbs 1.80 (1.45) 3.15 (2.23) 1.57 (1.28) 3.08 (2.35)
Past tense 2.74 (1.96) 4.21 (2.59) 1.27 (1.65) 1.89 (2.36)
Present tense 0.61 (1.28) 0.59 (1.68) 1.97 (2.07) 2.41 (2.49)
Tense hopping (n) 5 5 3 7
Direct evidential 70 (1.97) 3.92 (2.62) 1.31 (1.65) 1.60 (2.22)
Indirect evidential 01 (0.08) 0.30 (1.23) 0 (0) 0.26 (1.16)
Evidential hopping (n) 0 9 0 4
Grammar hopping (n) 5 14 3 10
Japanese

Characters 67.69 (34.49)  94.33 (47.82)  63.27 (27.52)  82.802 (36.42)
Verbs 7.69 (3.64) 9.74 (4.69) 6.71 (3.06) 9.41 (4.12)
Past tense 3.68 (2.10) 5.38 (3.15) 3.40 (2.25) 4.97 (2.79)
Other tense 2.11 (2.30) 2.96 (2.90) 1.22 (1.60) 2.43 (2.54)
Tense hopping (n) 0 0 6 2
Direct evidential 3.68 (2.10) 5.37 (3.16) 3.38 (2.26) 4.96 (2.80)
Indirect evidential 0.17 (0.44) 0.16 (0.44) 0.12 (0.42) 0.19 (0.50)
Evidential hopping (n) 2 1 0 0
Grammar hopping 2 1 6 2
Plausibility modals (n) 0 1 3 0
First pronoun 0.07 (0.30) 0.12 (0.39) 0.03 (0.21) 0.14 (0.46)
Other pronoun 0.33 (0.64) 0.48 (0.89) 0.36 (0.71) 0.47 (0.88)

Note. Scores in the tables for plausibility modals in French and Japanese samples; tense
hopping, evidential hopping, grammar hopping, and pronoun hopping instances in all
groups represent the total number of trials that included them.
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icant results for the Turkish sample (Veracity: 8 = 0.35, Incidence Rate Ratio, IRR
= 1.41, p < .001, 95% CI [1.25, 1.61]; Modality: 8 = -0.72, IRR = 0.49, p < .001,
95% CI [0.41, 0.57]), without an interaction effect (8 = -0.14, TRR = 0.87, p = .23,
95% CI [0.70, 1.09]). Complying with the main hypotheses, the Lie condition (M
= 2.05, SE = 0.22) was more likely to bring higher rates of direct evidentials than
the Truth condition (M = 1.55, SE = 0.17). However, the Witnessed condition was
associated with a lower likelihood of having direct evidential markers (M = 1.20,
SE = 0.13) than the Reported condition (M = 2.65, SE = 0.27). The model fit
analysis suggested that 18% of the estimation for the direct evidentials was coming
from the two predictors of Veracity and Modality. The model fit was high with
a total estimation of 65% when both the fixed and random effects were included
(Conditional R?).

On the other hand, only the Veracity (5 = 0.38, ITRR = 1.46, p <.001, 95% CI
[1.31, 1.62]) was significant in estimating the direct evidential rates for the Japanese
sample (Modality: g =-0.09, IRR = 0.91, p = .14, 95% CI [0.81, 1.03]; interaction
effect: 5 = 0.01, TRR = 1.01, p = .91, 95% CI [0.86, 1.18]), where producing
evidential markers was less probable while telling the truth (M = 3.28, SE = 0.20)
than narrating a deceptive story (M = 4.804, SE = 0.29). In this model, when
the fixed effect predictors of Veracity and Modality were entered, they explained an
additional 9.8% variance in the direct evidentials (Marginal R?). This portion was
increased to 47.2% with the addition of random effects (Conditional R?).

3.3.1.2 Indirect evidential markers

Next, the distribution of indirect evidential rates was explored in the Turkish
dataset. The analysis indicated that Veracity (8 = 3.84, IRR = 46.7, p <.001,
95% CI [6.41, 339]) had an effect on the retellings, yet Modality (5 = -13.80, IRR
= 1.01e-6, p = .79, 95% CI [2.93e-51, 3.49e+38]) and the interaction effect were
not significant (5 = 13.63, IRR = 827532, p = .80, 95% CI [2.40e-39, 2.86e+50]).
However, since the confidence interval was unconventionally large for the estimation
of Veracity, a post-hoc analysis was conducted. The significance of Veracity on the
indirect evidential markers could not survive after the post-hoc comparisons (Ratio
= 2.36e-5, SE = 7.92e-4, p = .75). The model fit analyses revealed a towering
results such that the explained variances was 63% for the fixed effects (Marginal
R?), and 100% with the addition of random effects (Conditional R?). These results
indicated poor model estimation due to the variance entirely stemming from the
participants (/CC = 1.00).
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Similar to the Turkish sample, indirect evidential rates did not differ across condi-
tions for the Japanese sample (Veracity: § = -0.04, IRR = 0.96, p = .89, 95% CI
[0.56, 1.67]; Modality: 8 = -0.35, IRR = 0.71, p = .26, 95% CI [0.39, 1.29]; inter-
action: § = 0.50, IRR = 1.65, p = .23, 95% CI [0.74, 3.68]). The model estimation
for the total explained variances was 35.7% (Conditional R?), while only 0.9% of
the variance was due to the fixed effect factors of Veracity and Modality (Marginal
R?).

3.3.1.3 Grammar hoppings

As the final hypothesis regarding the evidential languages was on the grammar-
hopping incidences, their presence across conditions was examined. Only Veracity
(B=1.23,IRR =3.43, p= .03, 95% CI [1.16, 10.13]) was effective on the distribution
of the grammar hopping instances in the retellings of the Turkish group, whereas
neither the estimation of Modality (5 = -0.52, IRR = 0.59, p = .49, 95% CI [0.14,
2.59]), nor the interaction effect was not significant (§ = 0.07, IRR = 1.07, p =
94, 95% CI [0.19, 5.96]). Thus, as expected, the presence of the switches in the
evidential forms or the tenses was anticipated with a greater likelihood in lying (M
= 0.05, SE = 0.02) than telling the truth (M = 0.02, SE' = 0.01). The model
fit analysis results indicated that inclusion of Veracity and Modality manipulations
accounted for an additional 9.2% of the grammar hopping instances (Marginal R?),
whereas the model explained a total of 33.9% variance, including both fixed and
random effects (Conditional R2). For the Japanese group however, the model did
not estimate any significant effects (Veracity: § = -0.73, IRR = 0.48, p = .56, 95%
CI [0.04, 5.63]; Modality: § = 1.25, IRR = 3.49, p = .15, 95% CI [0.64, 18.96];
interaction: = -0.52, IRR = 0.60, p = .73, 95% CI [0.03, 11.72]). When the
Veracity and Modality were included as fixed effects, the model predicted a change
of 6.2% in the explained variances (Marginal R?). The total model estimation was
59.1% with the addition of random effects (Conditional R?).
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Table 3.2 Statistical outputs from mixed-effects models in evidential languages

Turkish Japanese
6] SE z D 15} SE z D
Direct evidential count
Intercept 0.80 0.11 7.34 < .001 1.23 0.07 1798 < .001
Veracity 0.35 0.06 536 <.001 0.38 0.05 < .001
Modality -0.72 0.09 -840 < .001 -0.09 0.06 -1.48 14

Veracity«Modality -0.14 0.12 -1.19 23 0.01 0.08 0.11 91

Indirect evidential count

Intercept -10.83  1.82 -594 < .001 -2.30 0.28 -825 < .001
Veracity 3.84 1.01 380 <.001 -0.04 0.28 -0.14 .89
Modality -13.80 52.32 -0.26 .79 -0.35 0.31 -1.13 .26

Veracity«Modality 13.63 52.32 0.26 .80 0.50 041 1.21 23

Presence of grammar hopping

Intercept -3.93 057 -6.87 < .001 -589 1.63 -3.62 < .001
Veracity 1.23 055  2.23 .03 -0.73 125 -0.58 .56
Modality -0.52  0.75  -0.70 49 1.25 086 1.45 15

VeracityxModality  0.07  0.88  0.08 94 -0.52 1.52 -0.34 73

3.3.2 Non-Evidential Languages

For the non-evidential languages, tense hopping instances, perception verbs of “I
saw” and “J’ai vu”, plausibility modals of “must have” and “devoir”, affirmation
adverbs, negation words, and first-person pronouns were examined in the respective

order. Table 4.3 presents the regression results across non-evidential languages.

3.3.2.1 Tense hoppings

When the distribution of tense hopping instances across conditions was examined,
the model demonstrated that, in contrast to the expectation, the probability of
switching the tenses was similar across conditions of both Veracity (5 = -0.53, IRR
= 0.59, p = .33, 95% CI [0.20, 1.72]) and Modality (8 = -0.12, IRR = 0.89, p =
81, 95% CI [0.34, 2.35]) for the English sample with an insignificant interaction
effect (8 = 1.06, IRR = 2.88, p = .14, 95% CI [0.70, 11.82]). The model fit analysis
results revealed that the fixed effects predictors of Veracity and Modality explained

a further 2.2% variance in the tense hopping instances (Marginal R?), while the
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total portion of the variances in the model was 34.3% including the random effects
(Conditional R?). Similar results were viable for the French sample, indicating
no differences across conditions (Veracity: f = -0.09, IRR = 0.92, p = .84, 95%
CI [0.40, 2.08]; Modality: 5 = 0.08, IRR = 1.08, p = .84, 95% CI [0.49, 2.39];
interaction: 5 = -0.08, IRR = 0.92, p = .89, 95% CT [0.29, 2.91]). The model fit
was considerably low in predicting variances of the tense hopping instances for the

French group, explained 6.59e-4 marginally.

3.3.2.2 Perception verbs

After the examination of the tense hopping instances, certainty markers were tested
in separate models. The first model estimated whether the probability of the percep-
tion verb observations was different across conditions. For the English group, model
indicated that the experimental conditions were effective (Veracity: f =-1.14, IRR
= 0.32, p = .005, 95% CI [0.14, 0.71]; Modality: 8 = -0.91, IRR = 0.40, p = .02,
95% CI [0.19, 0.84]), except for the interaction effect (8 = 1.13, IRR = 3.09, p =
.06, 95% CI [0.95, 10.09]). The results indicated that the likelihood of occurrence
of perception verb rates was significantly higher in truth (M = 0.010, SE = 0.009)
and reported conditions (M = 0.009, SE = 0.008) than in lie (M = 0.006, SE =
0.005) and witnessed conditions (M = 0.007, SE = 0.005). Inclusion of the two
fixed effects predictors accounted for 2.4% of the variance in the model (Marginal
R?). The model estimated a total of 74.1% variance in the perception verb counts,

combining both fixed and random effects (Conditional R?).

Unlike the English sample, the model failed to estimate any differences in perception
verb rates between the levels of the conditions for the the French sample (Veracity:
f =-0.45, IRR = 0.64, p = .35, 95% CI [0.25, 1.64]; Modality: § = -0.79, IRR =
0.46, p = .14, 95% CI [0.16, 1.31]; interaction: g = 0.45, IRR = 1.57, p = .57, 95%
CI [0.33, 7.48]). When the fixed effects of Veracity and Modality were included in
the model, only 0.4% of the explained variance was accounted for (Marginal R?).
The model estimated a total of 100% of the variance in perception counts with the
addition of random effects (Conditional R?).

3.3.2.3 Plausibility modals

Next, the likelihood of plausibility modal occurrences was examined. The results

for plausibility modal use comparisons between the two conditions of the model
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predictors were not significant for both the English-speaking participants (Veracity:
f = 1850, IRR = 1.11e+8, p = .76, 95% CI [3.04e-45, 4.07e+60]; Modality:
= 17.30, IRR = 3.33e+7, p = .78, 95% CI [9.10e-46, 1.22e+60]; interaction: [ =
-18.8, IRR = 6.53e-9, p = .76, 95% CI [1.78e-61, 2.40e+44]) and for the French
speakers (Veracity: § = 0.64, IRR = 1.90, p = .10, 95% CI [0.88, 4.09]; Modality:
p =-0.69, IRR = 0.50, p = .21, 95% CI [0.17, 1.46]; interaction: 3 = 0.05, IRR
= 1.05, p = .94, 95% CI [0.28, 3.94]). The analysis of the model fit indicated
that the Veracity and Modality manipulations as fixed effects predicted a change of
88.5% in the explained variances in plausibility modals (Marginal R?), while these
portions increased to 95% with the addition of the random effects (Conditional R?)
for the analyses of the English group. The model estimated 3.75% of the variance

for French.

3.3.2.4 Affirmation adverbs

Similarly, when the affirmation adverb rates were tested across conditions, for the
English sample, the results indicated that there were no differences across conditions
(Veracity: 8 = -1.09, IRR = 0.34, p = .34, 95% CI [0.03, 3.22]; Modality: § = -
1.09, IRR = 0.34, p = .34, 95% CI [0.03, 3.22]; interaction: 8 = 2.19, IRR = 8.91,
p = .18, 95% CI [0.36, 218.59]). In predicting the affirmation adverbs, the model

accounted for a 2.85% estimation in the explained variances.

For the French group, however, there was a significant main effect of Veracity on
affirmation adverb rates, where the lie condition (M = 0.13, SE = 0.03) yielded a
higher likelihood of affirmation adverb rates than the truth (M = 0.03, SE = 0.01)
condition (Veracity: f = 1.24, IRR = 3.44, p = .001, 95% CI [1.64, 7.23]). Again,
both the estimation of Modality and the interaction effect did not reach a significant
level (Modality: f = -0.81, IRR = 0.44, p = .18, 95% CI [0.14, 1.44]; interaction:
f =042, IRR = 1.52, p = .53, 95% CI [0.41, 5.60]). In total, the model estimated
33% of the variance in affirmation adverb counts for the French sample (Conditional
R?), whereas this percentage was 17.8% for the variance due to fixed effects only
(Marginal R?).

3.3.2.5 Negation words

As to the negation word rate, analyses revealed significant effects of conditions
(Veracity: g = 0.76, IRR = 2.13, p < .001, 95% CI [2.13, 2.14]; Modality: 5 = -
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0.25, IRR = 0.78, p < .001, 95% CI [0.78, 0.78]) and an interaction effect (5 = 0.16,
IRR = 1.18, p < .001, 95% CT [1.17, 1.18]) for the English sample. These results
indicated that more negation words were produced in the Lie (M = 0.36, SE =
7.03e-4) condition than in the Truth condition (M = 0.15, SE = 2.15e-4). Again,
participants used negation words when reporting a story (M = 0.26, SE = 3.56e-4)
than when they recounted after watching them in a video (M = 0.22, SE = 4.24e-
4). However, because the model performance was not optimal and the convergence
was not guaranteed, the interaction effect did not hold true in the simple effect
comparisons. The model fit results indicated that 9.2% of the model estimation
in the variance of the negation words was due to the fixed effects (Marginal R?).
When the model included the random effects in addition to the fixed effects, this
model explained a total of 28.8% of the variance (Conditional R?). Since the results
might be biased for this model, these findings will not be discussed in detail in the

following sections.

For the French sample, both Veracity and Modality affected the negation word rates
(Veracity: 5 =0.65, I[RR =1.91, p=.002, 95% CI [1.27, 2.88]; Modality: 5 =-0.99,
IRR = 0.37, p = .002, 95% CI [0.20, 0.70]), with no observation of an interaction
effect (8 = 0.34, IRR = 1.41, p = .38, 95% CI [0.66, 3.00]). These results indicated
that French participants used negation words more likely when lying (M = 0.27, SE
= 0.04) compared to when they were telling the truth (M = 0.12, SE = 0.02), and
when they retold the stories after listening (M = 0.27, SE = 0.04) than watching (M
= 0.12, SE = 0.02). In this model, fixed effect predictors, Veracity and Modality,
accounted for a marginal estimation of 15% in the explained variances (Marginal
R?). The total estimation of the model was increased to 28.5% when the random
effects were added (Conditional R?).

3.3.2.6 First-person pronoun

Finally, the distribution of first-person pronouns was tested across conditions. For
English, no significant results were obtained (Veracity: f = -0.20, IRR = 0.82, p =
44, 95% CI [0.49, 1.36]; Modality: 8 = -0.45, IRR = 0.64, p = .11, 95% CI [0.37,
1.11]; interaction: = 0.04, IRR = 1.04, p = .92, 95% CI [0.46, 2.34]). The fixed
effect predictors could only explain 0.9% of the variance when the model estimated
first-person pronouns (Marginal R?), whereas the portion of the random effects in

the explained variances was large, resulting in a total estimation of 68.9% variance
(Conditional R?).

Akin to the English speakers, Veracity did not account for a significant effect for
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the French group (Veracity: § = 0.17, IRR = 1.19, p = .41, 95% CI [0.79, 1.79]).
However, both the Modality and the interaction effect successfully predicted the
model (Modality: § =-1.03, IRR = 0.36, p < .001, 95% CI [0.20, 0.64]; interaction:
g =097 IRR = 2.63, p = .008, 95% CI [1.29, 5.36]), revealing that participants
produced first-person pronouns in the Reported condition (M = 0.03, SE = 0.02)
with a greater likelihood than the Witnessed condition (M = 0.02, SE = 0.01). To
pinpoint the exact effect of the interaction, a series of follow-up tests was conducted.
The simple effect of Veracity in estimating the first person pronoun count was not
found significant at the Reported condition (6 = 0.17 IRR = 1.19, p = .41, 95% CI
[0.79, 1.79]); and significant in the Witnessed condition (8 = 1.14, IRR = 0.30, p <
.001, 95% CI [1.75, 5.60), where the lying manipulation led participants to use more
first person pronouns in their retellings more frequently (M = 0.03, SE = 0.02) than
the truth condition (M = 0.01, SE = 0.01). Moreover, the simple effect of Modality
was significant when the condition was Truth (8 = -1.03, IRR = 0.38, p < .001,
95% CT [0.20, 0.64]; yet not at the level of Lie (8 =-0.06, IRR = 0.94, p = .76, 95%
CI [0.63, 1.40]), meaning that first person pronoun use was more likely for truthful
recounting of a story from an audio (M = 0.03, SE = 0.02) than a video (M = 0.01,
SE = 0.01). This model estimated 85.5% of the variance in first-person pronoun
counts, including both fixed and random effects (Conditional R?). The margin of
the fixed effects, Veracity and Modality, in the model estimation was 3.2% of the

explained variance (Marginal R?).
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Table 3.3 Statistical outputs from mixed-effects models in non-evidential languages

English French
I3 SE z P I3 SE z P

Presence of tense hopping
Intercept -3.57 045 -786 < .001 -240 0.29 -8.28 < .001
Veracity -0.53 0.5 -0.97 .33 -0.09 0.42 -0.21 .84
Modality -0.12  0.50 -0.24 .81 0.08 0.40 0.20 .84
VeracityxModality 1.06 0.72  1.47 14 -0.08 0.59 -0.14 .89

Perception verb count
Intercept -4.12  0.84 -493 < .001 -776 1.72 -451 < .001
Veracity -1.14  0.41 -2.80 005 -045 048 -0.94 .35
Modality -0.91  0.37 -2.42 .02 -0.79 0.54 -1.46 14
VeracityxModality 1.13  0.60  1.87 .06 0.45 0.80 0.57 .57
Plausibility modals

Intercept -22.8  61.8 -0.37 .71 -2.75 032 -8.69 < .001
Veracity 185  61.8 0.30 .76 0.64 039 1.64 .10
Modality 17.3  61.8 0.28 .78 -0.69 0.55 -1.27 21
VeracityxModality -18.8 61.8 -0.31 .76 0.056 0.67 0.08 94

Affirmation adverb count
Intercept -4.14 0.58 -7.18 < .001 -3.11 0.37 -8.40 < .001
Veracity -1.09 1.16 -0.95 .34 1.24 038 3.27 .001
Modality -1.09 1.16 -0.95 .34 -0.81 0.60 -1.35 18
VeracityxModality 2.19 1.63 1.34 A8 -0.42 0.66 0.64 .53

Negation word count

Intercept -1.74 0.001 -1399 < .001 -1.65 0.20 -8.42 < .001
Veracity 0.76 0.001 608 < .001 0.65 021 3.11 .002
Modality -0.25 0.001 -202 < .001 -0.99 0.33 -3.05 .002
VeracityxModality 0.16 0.001 130 < .001 0.34 0.398 0.88 0.38

First-person pronoun count
Intercept -348 049 -7.09 < .001 -3.67 0.61 -6.02 < .001
Veracity -0.20 0.26 -0.77 .44 0.17 0.21 0.83 41
Modality -0.45 0.28 -1.60 A1 -1.03  0.30 -3.43 < .001
VeracityxModality 0.04  0.41  0.10 .92 097 0.36 2.67 .008

Note. For plausibility modal analyses, a logistic regression was conducted for English

and a logarithmic regression for French. The results for affirmation adverbs in English,

tense hoppings and plausibility modals in French are the outputs from generalized linear

model analyses; the outputs for the rest of the variables are from generalized mixed-model

analyses.
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4. DISCUSSION

The present study sought to determine whether speakers of languages with and
without an obligatory category of grammatical evidential markers employ different
grammatical strategies to manipulate their verbal narratives when lying. In addi-
tion, previously reported patterns regarding the increased use of specific grammat-
ical markers in deceptive speech—compared to truthful speech—were tested across
languages. To this end, the presentation modality and the narrative type were ma-
nipulated, where stories were accessed in audio or video format, then the participants
were asked to recount them either deceptively or exactly as it was. Confirming the
main hypothesis, participants used direct evidential forms (i.e., -DI in Turkish, and
no marker in Japanese) more frequently during deceptive narratives compared to
their truthful retellings, regardless of the language spoken. However, contrary to
the predictions, the direct evidential markers were preferred to a lesser extent when
the event was witnessed compared to reported for the Turkish group, and the indi-
rect evidential markers were produced similarly across conditions in both evidential
languages. Overall, the evidence regarding the distribution of other grammatical
structures was not uniform across languages, indicating the adoption of different

strategies beyond a single cross-linguistic pattern.

The findings for the increased use of direct evidentials in deception may stem from
the participants’ motivation to possess more authority over their deceptive assertions
to sound more certain and reliable (Aksu-Kog 2016; Arslan 2020; Bergqvist and
Grzech 2023; Ishida 2006). For the purpose of achieving a successful implantation
of the deceitful information to the receiver, one needs to present their lie in the most
convincing manner possible; and because direct evidential markers are considered
more reliable from childhood onward (Aydin and Ceci 2013; Matsui, Yamamoto, and
McCagg 2006; Ozturk and Papafragou 2016), people can actively manipulate the use
of evidential markers in their statements for pragmatic reasons, especially when the
face value is crucial, such as in diplomatic contexts (Xu 2022). The exploitation
of direct evidential markers in lying conditions would be spontaneous thereof. This

result is especially informative in the Japanese context, as direct evidential form is
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commonly avoided to claim less assertion and express politeness in speech (Filipovi¢,
Brown, and Engelhardt 2023; Matsumura 2017; Ohta 1991). Yet, the results for the
Turkish sample may merely reflect the direct evidential markers being the default
grammar type for past tense uses in Turkish (Johanson 2008). Also, the increased
use of direct evidential markers in the reported condition compared to the witnessed
condition indicates a violation of the grammatical rules of Turkish. This result
was unforeseen and needs further examination of the tradeoff between direct and
indirect evidential uses in the witnessed events. Notably, though, the manipulation
of reported speech as a secondhand access to the information may not be successful
in this design, causing the predictions regarding the contrasts between the modality
conditions to fail. Since the participants heard the stories directly from a narrator
in an experimental setting, they might have considered them firsthand information

and a reliable source, as if like listening to a news report.

On the other hand, the finding of no difference between conditions for the indirect
evidential use could be due to several reasons. Contrary to Turkish, indirect ev-
identials can be considered as the default use in Japanese daily speech, and they
may have been used in other pragmatic functions. In this respect, although rashii
and soo da both represent inference in speech, their meaning can be pragmatically
manipulated in the discursive context. While rashii is preferred when the speaker
wants to stand aloof from the information presented, yoo da is employed to con-
vey information euphemistically (Karlsson 2013). Therefore, the first function could
have resulted in an increased use of indirect evidentials in lie conditions, whereas the
latter can explain the overall pervasive use across conditions for the conventional
function of politeness (Filipovié¢, Brown, and Engelhardt 2023). For the Turkish
group, however, the indirect evidential marker -mls is the grammatical standard in
reported speech; thus, its rate was expected to be higher in the reported condition
than the witnessed condition. However, because the brief stories in the experiment
included small misdemeanors that needed to be vindicated in both truth and lie,
participants might have resorted to indirect evidentials to shift the responsibility of

their accounts to another source, inflating the rates in all conditions.

Again, contrary to the hypothesis, tense and grammar hopping observations were in-
distinguishable across conditions for all language groups except Turkish. The results
indicated that the presence of the grammar-hopping incidences was more likely to
occur when lying versus telling the truth among the Turkish speakers. The direction
of this effect in Turkish was consistent with the previous evidence (Porter and ten
Brinke 2010). Here, the assumption was that due to the high cognitive demands of
lying (Adams-Quackenbush 2015; Gombos 2006), when the condition was to deceive,

participants would be more prone to the frequent switches in tense and evidential
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markers in their statements. While the grammar hopping was a rare instance across
the narratives, it is conceivable to observe that it did not reach a significance level.
However, the failure in this assumption may be explained by the employed exper-
imental design: Since the participants were asked to provide written statements,
they had enough resources to track and edit their assertions, whereas Porter and
ten Brinke (2010) exemplify tense hoppings in oral narratives with high-stakes de-
ception. Therefore, the expected cognitive effort put into deceptive narratives might

have been alleviated in this sample.

Given that certainty markers of perception verbs, plausibility modals (Desclés 2018;
Jahiu 2022), and affirmation adverbs can serve to denote direct evidentiality in
speech (Tantucci 2016), they were also expected to be exploited when lying. When
certainty markers were analyzed, however, different patterns were observed. Con-
trary to previous research (Hancock et al. 2007), perception verbs were associated
with true and reported retellings than the opposite conditions for the English sample;
yet, they were not different between the conditions for the French sample. Likewise,
plausibility modals showed no significant difference between the experimental con-
ditions, contrary to previous findings in French, which indicated an increased use
of plausibility modals (i.e., devoir) in truthful statements (Chiu et al. 2025). How-
ever, although there was no significant effect of conditions in the English group,
affirmation adverbs were more prevalent in lies than in true narratives of the French
speakers. Together, these findings suggest that English and French speakers uti-
lize certainty markers with different epistemic functions. While French-speaking
participants were similar to the speakers of evidential languages in terms of their
manipulation of the lexical forms that pertain to a more reliable image, English
participants exhibited a reverse strategy. Omne possible reason behind this result
is that English speakers might have used such strategies in truth conditions more
frequently, as they are less sensitive to evidential marking in assigning reliability to
their statements than evidential language speakers (Mushin 2013; Tosun, Vaid, and
Geraci 2013). Here, the model estimation was low for perception verbs in English;
hence, their findings should be interpreted cautiously. Both being non-evidential
languages, however, this disparity emphasizes the importance of cross-linguistic ex-

aminations.

On the other hand, replicating the previous findings, the lying condition was as-
sociated with increased use of negation words with a stronger link than the truth
condition (Hauch et al. 2015; Vrij 2008) and reported than the witnessed condition
for both participant groups. Inflated negation use in deceptive speech was discussed
in terms of the negative attitude arising from the defensive tone in a denial of wrong-
doing (Hauch et al. 2015). However, it should be noted that the findings for the
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English sample may be biased due to non-optimal model fit.

Finally, the distribution of the first-person pronouns was similar across the con-
ditions for the English sample, while French participants used fewer first-person
pronouns after watching a video compared to listening to a story from an audio
recording. Furthermore, when French speakers narrated a witnessed event, they
were more likely to use first-person pronouns in lying as opposed to telling the
truth. Also, between the true narratives, first-person pronouns were more prevalent
in reported speech than in the narratives of direct access. These findings did not
comply with the previous literature that suggested a decreased use of first-person
pronouns in deceptive speech (Sola-Sales et al. 2023; Vrij 2008). As previous research
stressed, employed methods and the context can be influential on the use of first-
person pronouns such that deceptive statements may contain an increased number
of pronouns (both first-person and other person) than true statements (Holtgraves
and Jenkins 2020). Therefore, this incompatibility might be explained by the ex-
perimental design adopted in this study. The contextual information given for the
narratives did not directly address the participants, where their involvement was
low. Meaning that, they were rather observers in the events, which might have

caused a decline in overall first-person pronoun use in their narratives.

4.1 Limitations and Future Directions

Although some of the findings replicated previous studies, there are some limita-
tions imposed on this study. Here, it should be noted that linguistic observations
can heavily depend on the contextual differences; hence, the findings should be
considered within the scope and boundaries of this study. Furthermore, as the at-
tained effect sizes were relatively small in some analysis models, the results should

be interpreted cautiously.

First and foremost, the employed experimental design may not allow the findings
to be applied to a broader category of spontaneous lying situations. For example,
because this study was conducted on an online platform, the relative control over
the participants was low during the experiment. While the design restricted the
participants’ responses to only written production, their liberty to read and review
their narratives might have led the participants to change their initial statements.
Hence, the expected effects of the manipulations on the production of the speci-
fied grammar types, especially the grammar/tense hopping instances, might have

vanished after being revised or corrected for grammatical rules. For this reason,
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future designs should employ controlled experimental procedures allowing for oral
production of the deceptive statements to ensure that the cognitive demands of lying

behavior would be reflected in the narratives.

In a similar vein, while this study put its participants into a roleplay scenario, where
they were assumed to be the acquaintances of the protagonists from the given stories,
this assumption would naturally not be as strong as real-life experiences, and the
urge to lie may not be as comparable to a real-life event. Even though participants
were motivated to lie by the provision of some contextual information, this study
elicited low-stakes motivations for lying; thereby, expected contrasts between truth
and deception conditions in the linguistic structures might have been moderated.
As previous research highlighted, the motivation types, especially those that are
related to self, were associated with diverse linguistic observations, stronger than in
low-stakes scenarios (DePaulo et al. 2003). Thereby, to support this study’s findings
and apply them in courtrooms, forensic science should examine the evidential uses in
eyewitness testimonies and defendant statements from countries speaking evidential
languages. Similarly, future research should consider high-stakes lying scenarios to
make their participants more motivated to craft their lies more carefully and use

intricate linguistic forms.

In addition to that, given that exposure to and practising a second language for
an extended period of time is influential in evidential marking in speech (Arslan,
De Kok, and Bastiaanse 2017; Tokag-Scheffer, Nickels, and Arslan 2024), this study
can be extended to heritage language speakers. To ascertain whether the disparity
in the employment of direct evidential uses in deception across non-evidential and
evidential languages is due to practice effects (i.e., evidential uses would be altered)
or differences in established cognitive perspectives (i.e., transfer effects in a second
language would remain), future research should investigate evidentiality in heritage

languages.

Another interesting approach would be to compare the adoption of evidential uses
by children who speak a language with or without grammatical evidential mark-
ers in their attempt to deceive others. Although the proper use of evidentials is a
challenging concept for young children (Ozturk and Papafragou 2008), the utiliza-
tion of evidentials was observed among preschoolers speaking evidential languages
(Kandemirci et al. 2023), who also make their reliability assessments based on the
evidential markers in speech, differently from and earlier than their non-evidential
speaker peers (Aydin 2011; Aydin and Ceci 2013). Additionally, evidential mark-
ing was discussed to facilitate the online reasoning of Theory of Mind (ToM; Ozo-
ran 2009) and false belief understanding through source monitoring skills among
Turkish-speaking children (Kandemirci et al. 2023), while the development of ToM
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and lying was also found to be related (see Lee and Imuta 2021, and Sai et al. 2021
for meta-analysis on lying and ToM). Hence, it is plausible to think that evidential
uses can be exploited even by young children for telling lies. This research line needs
further examination to establish the differences in the developmental trajectory of

manipulating evidentials in lying across languages.

Finally, to ensure that the results regarding the frequencies of the grammatical
markers do not simply reflect an inflated narrative length in this study, future re-
search should use normalized scores by computing ratios relative to the number of
other grammatical categories when necessary. Here, because the distributions of
grammatical uses were highly skewed, and there were an increased number of mean-
ingful zeros in the data, the best fitting models were determined as non-normal
distributions (Mullahy and Norton 2024), which only permitted the use of integers
as the input data instead of ratios. However, although this study was properly pow-
ered, future studies should encourage participants to produce longer narratives with
an elevated number of grammatical structures to obtain normal distributions and

provide better insights.

4.2 Conclusion

All in all, the literature highlights that there are multiple dimensions to consider
while evaluating the veracity of a statement, ranging from context, prosodic and cog-
nitive implications, interpersonal dynamics (e.g., motivations, audience, social cues)
to modality (i.e., oral vs. written) and the means of communication and language.
However, studies on lie detection rarely go beyond certain linguistic categories in
certain languages and look into rather niche grammatical markers. For this reason,
this study examined four target languages in their diverse and unique approaches
to evidential marking in deception. The present study obtained confirming results
regarding the main hypothesis, such that speakers of evidential languages used an in-
creased amount of direct evidentials when lying than when telling the truth, whereas
non-evidential speakers resorted to diverse strategies. Evidential speakers were dis-
cussed to manipulate their narratives to become more reliable by asserting first-
hand knowledge and certainty through the constant practice and emerging need for
source marking. However, the exact reason behind this observation was not pin-
pointed within the scope of this research, leaving it an open question. This study
was, to my knowledge, the first to investigate the intentional manipulation of evi-

dential uses in lying. Moreover, considering the differences in available pragmatic
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tools across languages, this study employed a well-rounded approach by investigat-
ing four distinct languages and a range of linguistic structures, elaborating on the
prior knowledge in language use in deception conditions. Considering the increased
rate of attention in lie detection research and the demand for access to truthful con-
tent online in recent years, this study has particular importance in applied science

for the current needs of an information age.
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APPENDIX A

Consent Form

Tell me lies: A study on linguistics and lying
What is this study about?

We are doing a study to examine the way people lie, focusing primarily on the
language structure that they employ when doing so. We created 12 short stories to

investigate this idea, which you will be interacting with throughout the experiment.
Participation is voluntary!

You have the right to choose to either partake or not in this experiment. If you
participate, you have the right to withdraw from the study at any stage without
giving a reason, and this will not have any consequences for you. No financial
compensation will be provided for your participation. However, this experiment
will help us further research in deception in linguistics, so we hope you choose to

participate!
Privacy

The personal data collected from this survey is limited to age, gender, profession,
education, native language, and country of residence, with the sole purpose of help-
ing the researchers properly interpret the experiment data. Your data will be kept
closed to all access other than the researcher, and no individual-level analysis will
be performed or published. Don’t worry, your responses will remain anonymous,

and your personal data will not be traceable!
Questions?

Any questions or concerns can be directed to this email address:

selmaberfin@sabanciuniv.edu
I understand:
o Participating in the study is on a voluntary basis.
I can change my mind/stop the experiment at any point.

« Participating in this study does not involve any risks.
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e [ have to complete the study in one session.

I have read and understood the information above.

_ T agree to participate in this research voluntarily.
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APPENDIX B

Study Instructions

Introduction:
“Hello!

In this experiment, you will be presented with a series of short stories in silent clips
and audio recordings that you will be asked to recount just afterwards. Sometimes,
you will be asked to recount the story as accurately as possible, and other times

you will be asked to change a few details in the story.

Note: Some of these stories will be in audio form, so make sure your vol-

ume is turned up on your device and listen with headphones if possible.”
Video Cue:

“Video Task

On the next page, you will watch a silent clip. Please watch this clip carefully.

When you feel ready, press Next to continue.”
Video Instructions:

1. “You have just watched a clip of Mary. Now imagine that you are talking to
Mary’s partner in the photo. Her partner found out that Mary tore up the photo
today because of their previous disagreement. However, in order to make things
better between them, you must convince her partner that Mary did not tear the
photo. Tell a deceptive version of the story you just watched in the text box below

by changing at least three of Mary’s actions described in the video.”

2. “You have just watched a clip of George. Now imagine that you are talking to
George’s mother. His mother cares about food safety and expects her son to eat
safely as well. Therefore, you want his mother to know what George did today. In
the text box below, tell the story presented to you in the video as accurately as

possible.”

3. “You have just watched a clip of Sarah. Now imagine that you are talking to
Sarah’s grandmother. Her grandmother found out that Sarah broke her antique

Chinese vase today. However, in order to prevent Sarah from being punished, you
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must convince her grandmother that Sarah did not break the vase. Tell a deceptive
version of the story you just watched in the text box below by changing at least

three of Sarah’s actions described in the video.”

4. “You have just watched a clip of Ethan. Now imagine that you are talking to
Ethan’s father. His father thinks his son is studying in his room. Therefore, you
want his father to know what Ethan did today. In the text box below, tell the story

presented to you in the video as accurately as possible.”

5. “You have just watched a clip of Lily. Now imagine that you are talking to Lily’s
older sister. Her sister found out that the gold necklace that was sent as a gift to
her was received by Lily today. But in order to avoid a rift between them, you must
convince her sister that Lily did not take the necklace. Tell a deceptive version of
the story you just watched in the text box below by changing at least three of Lily’s

actions described in the video.”

6. “You have just watched a clip of Trevor. Now imagine that you are talking to
Trevor’s roommate. His roommate thinks he broke the door handle because the
handle came off on his hands. Therefore, you want his roommate to know what
Trevor did today. In the text box below, tell the story presented to you in the video

as accurately as possible.”

7. “You have just watched a clip of Angela. Now imagine that you are talking
to Angela’s next-door neighbor. Her neighbor found out that Angela broke their
window today. However, since Angela cannot afford the glass repair costs, you must
convince her neighbor that Angela did not break the window. Tell a deceptive
version of the story you just watched in the text box below by changing at least

three of Angela’s actions described in the video.”

8. “You have just watched a clip of Luke. Now imagine that you are talking to
Luke’s uncle. His uncle wonders why Luke is late in visiting him. Therefore, you
want his uncle to know what Luke did today. In the text box below, tell the story

presented to you in the video as accurately as possible.”

9. “You have just watched a clip of Olivia. Now imagine that you are talking to
Olivia’s teacher. Her teacher saw that Olivia did not do her homework and built a
sand castle on the beach today. However, to prevent Olivia from failing the course,
you must convince her teacher that Olivia was not playing around the beach. Tell
a deceptive version of the story you just watched in the text box below by changing

at least three of Olivia’s actions described in the video.”

10. “You have just watched a clip of Tom. Now imagine that you are talking to

the parents of Tom’s child patient. The parents give a lot of importance that their
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child does not consume sugar and eats healthily. Therefore, you want them to know
what Tom did today. In the text box below, tell the story presented to you in the

video as accurately as possible.”

11. “You have just watched a clip of Betty. Now imagine that you are talking to
a forester on the lakeside. The forester found out that Betty lit a fire by the lake
today, although it was forbidden. However, in order to avoid an official penalty for
Betty, you must convince the forester that Betty did not light a fire. Tell a deceptive
version of the story you just watched in the text box below by changing at least

three of Betty’s actions described in the video.”

12. “You have just watched a clip of Gary. Now imagine that you are talking to
Gary’s little brother. His brother thinks that the spoon that Gary used is clean,
thus he thinks of using it. Therefore, you want his brother to know what Gary
did today. In the text box below, tell the story presented to you in the video as

accurately as possible.”
Audio Cue:
“Listening Task

On the next page, you will listen to an audio recording. Make sure your
device’s volume is turned up. Please listen to this recording carefully. When

you feel ready, press Next to continue.”
Audio Instructions:

1. “You have just listened to a recording about Angela. Now imagine that you
are talking to Angela’s next-door neighbor. The neighbor found out that Angela
broke their window today. Since Angela cannot afford the glass repair costs, you
must convince her neighbor that Angela did not break the window. Tell a deceptive
version of the story you just heard in the text box below by changing at least three
of Angela’s actions described in the recording.” 2. “You have just listened to a
recording about Luke. Now imagine that you are talking to Luke’s uncle. The uncle
wonders why Luke is late in visiting him. Therefore, you want his uncle to know
what Luke did today. In the text box below, tell the story presented to you in the

recording as accurately as possible.”

3. “You have just listened to a recording about Olivia. Now imagine that you are
talking to Olivia’s teacher. Her teacher saw that Olivia did not do her homework
and instead built a sand castle on the beach today. In order to prevent Olivia from
failing the course, you must convince her teacher that Olivia was not playing on the
beach. Tell a deceptive version of the story you just heard in the text box below by

changing at least three of Olivia’s actions described in the recording.”
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4. “You have just heard a recording about Tom. Now imagine that you are talking
to the parents of Tom’s patient. For the parents, it is important that their child
not consume sugar and eat healthily. Therefore, you want them to know what Tom
did today. In the text box below, tell the story presented to you in the recording as

accurately as possible.”

5. “You have just listened to a recording about Betty. Now imagine that you are
talking to a forest ranger on the side of the lake. The forest ranger found out that
Betty lit a fire by the lake today, although it was forbidden. In order to avoid an
official penalty for Betty, you must convince the forest ranger that Betty did not
light a fire. Tell a deceptive version of the story you just heard in the text box below

by changing at least three of Betty’s actions described in the recording.”

6. “You have just listened to a recording about Gary. Now imagine that you are
talking to Gary’s little brother. His brother thinks that the spoon that Gary used
is clean, thus he thinks of using it himself. Therefore, you want his brother to know
what Gary did today. In the text box below, tell the story presented to you in the

recording as accurately as possible.”

7. “You have just listened to a recording about Mary. Now imagine that you are
talking to Mary’s partner, shown in the photo. Her partner has no idea how serious
the disagreement between them is for Mary. Therefore, you want Mary’s partner to
know what Mary did today. In the text box below, tell the story presented to you

in the recording as accurately as possible.”

8. “You have just listened to a recording about George. Now imagine that you are
talking to George’s mother. His mother cares about food hygiene, and she found
out that her son ate an apple that fell on the floor today. In order to prevent
George from being scolded, you must convince his mother that George did not eat
a contaminated apple slice. Tell a deceptive version of the story you just heard in
the text box below by changing at least three of George’s actions described in the

recording.”

9. “You have just listened to a recording about Sarah. Now imagine that you are
talking to Sarah’s grandmother. The grandmother was very upset when she saw that
her antique Chinese vase was broken today. Therefore, you want her grandmother
to know what Sarah did today. In the text box below, tell the story presented to

you in the recording as accurately as possible.”

10. “You have just listened to a recording about Ethan. Now imagine that you
are talking to Ethan’s father. His father saw that Ethan did not study and instead

played with a paper airplane in his room today. In order to prevent Ethan from
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being punished, you must convince his father that Ethan was not playing in his
room today. Tell a deceptive version of the story you just heard in the text box

below by changing at least three of Ethan’s actions described in the recording.”

11. “You have just listened to a recording about Lily. Now imagine that you are
talking to Lily’s older sister. The sister is looking for the gold necklace that was sent
to her as a gift today. Therefore, you want her sister to know what Lily did today.
In the text box below, tell the story presented to you in the recording as accurately

as possible.”

12. “You have just listened to a recording about Trevor. Now imagine that you
are talking to Trevor’s roommate. The roommate found out that Trevor broke the
door handle today. In order to avoid a rift between them, you must convince his
roommate that Trevor did not break the door handle. Tell a deceptive version of
the story you just heard in the text box below by changing at least three of Trevor’s

actions described in the recording.”

o8



APPENDIX C

The List of the Storylines

Story | English (original) Turkish French Japanese
Number WC =29-45 WC=17-30 WC =26-41 Characters = 57-89
C Elsaestassiseala | & & &&. 5T
Mary is sitting at | Zeynep muffa}< table de la cuisine | P F—7 L T,
the kitchen table masasinda oniinde S Y
. . N devant une photo. | BB % H M {ij i
with a photograph | bir fotografla Elle se verse un -
in front of her. She | oturur. Bardaga verre de ius de L :C > —S w3
pours juice intoa | meyve suyu koyar fruit of liz boit o PliE Y a—
glass and drinks it. | ve icer. Zeynep Soudain. elle ’ A&7 RICHE
1 She suddenly tears | birden fotografi déchire ,la photo & R, ER
the photo in two ikiye ayirir ve en deux e jette les BE&® OICH
and throws the | parcalan morceaux dansla | V. €D &
pieces into the bin | yanindaki ¢op oubelle 4 coté oy T 3o
next to her. kutusuna firlatir. p' o S A
d'elle. FT3,
Word count =40 Word count = 24
( )| (¢ ) (Word count =41) | (77 characters)
w5 L. B
.. i ICWB, 11
George is in the Yusuf mutfaktadir. Zlilsi;rg ?ls tc?)?lnsela v FH {5 “; :
kitchen. He cuts a | Tezgahta une o.mme erl: i s - X
big apple into biiyiik bir elmay1 rtp : —0 —L; TRE%
slices on the dilimler ve ggfn 1teor iSr Selirsails ) T&EYG .
counter and then yanliglikla bir fairepex ros. il en Yot Tk
2 accidentally drops | dilimi yere fait tonlljber’ un &> TRICE
a slice on the floor. | diisiiriir. Hizlica rLTLES,

He quickly picks it
up and he eats it.

(Word count = 33)

dilimi yerden alir
ve yer.

(Word count = 19)

morceau par terre.
I1 le ramasse vite
et le mange.

(Word count =33)

g iy >
JEBW, B~
60

(72 characters)
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Sarah is in her
living room. She
pulls the couch
closer to the TV.
She accidentally
bumps into the
coffee table and
she knocks over a
vase. She carefully
collects the broken
pieces.

(Word count = 33)

Seher oturma
odasindadir.
Kanepeyi
televizyonun
yakinina ¢eker.
Yanlislikla kahve
sehpasina ¢arpar
ve bir vazoyu
diisiiriir. Titizlikle
kirilan pargalari
toplar.

(Word count = 19)

Julie est dans son
salon. Elle déplace
le canapé pour le
rapprocher de la
télévision. Sans
faire expres, elle se
cogne contre la
table basse et fait
tomber un vase.
Avec prudence,
elle ramasse les
morceaux.

(Word count = 36)

i, VE
LW B,
w7 7r—%&
F—7 I DT L
¥ TH| -k %,
Y4 RKF—7N
2RI > T,
TEHmeEEkELT
LEH, Eint:
B & TR
WEDH D

(82 characters)

Ethan is in his
bedroom. He folds
a piece of paper to
make it into an
airplane. He
throws it into the
air, and it
immediately
crashes into the
ground. He
stomps on the
airplane.

(Word count = 35)

Erhan odasindadir.
Ucak yapmak i¢in
bir kagit
parcasim katlar.
Ugagi havaya
firlatir ve ugak
hemen yere
cakilir. Erhan
ucagi ayaklariyla
ezer.

(Word count = 21)

Richard est dans sa
chambre. 11 plie
une feuille de
papier pour en
faire un avion. Il le
lance, mais
aussitot ’avion
tombe par terre.
11 le piétine.

(Word count = 28)

L&Itrzix. &
HIZWB, i
TRITH & (% 1=
HIZ. KEHD
. RITEEE RIS
TH. T<CICH
HmICEHBTL &
J o PHIETRITHE
EREBONT

(63 characters)
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Lily is in front of
her house. She
finds a small box
on her doorstep.
She shakes it
hesitantly then she
opens it. Inside the
box there is a gold
necklace. She puts
it on.

(Word count = 33)

Leyla evinin
oniindedir.
Kapisinin esiginde
kiiciik bir kutu
bulur. Tereddiitle
kutuyu sallar ve
acar. Kutunun
icinde altin bir
kolye vardir. Leyla
kolyeyi takar.

(Word count = 23)

Louna est devant
chez elle. Elle
découvre un petit
paquet sur le pas
de sa porte. Elle le
secoue
délicatement et
Pouvre. A
I’intérieur se
trouve un collier en
or. Elle le met.

(Word count = 33)

DEH . %
Dijicwnsd, K
T DOFIS/NE g
HEEROIT 3,
(27" YRR AR
o bHEEIRY
. BB, s
A2TW-DIF
DRV I LR
12, WliE €D
XYILRED
T3,

(78 characters)

Trevor is in the
bathroom and he
breaks the
doorknob off of
the door. He
pushes the door
with all his force.
He bangs on the
door with his fists,
and then he Kicks
the door open.

(Word count = 37)

Tolga banyodadir.
Kapinin kolunu
kirar. Tim
giicliyle kapiy1
iter.
Yumruklariyla
kapiya vurur ve
tekme atarak
kapiy1 acar.

(Word count = 17)

Antoine est dans la
salle de bains et
casse la poignée
de la porte. 11
pousse sur la
porte de toutes ses
forces. 11 tape
dessus avec les
poings, puis
I’ouvre d’un coup
de pied.

(Word count = 35)

= L&, VLI
fricwT, K7
JT7EBELTL
£, 1@, N
WolWKRT %
¥, BTR7T
ENN&iHe . ¢
nrs K7 5
w3,

(60 characters)

Angela is in the
garden with her
dog. She waters
the plants and
then she pets her
dog. She throws a
ball for the dog
and breaks a
window.

(Word count = 29)

Ozge kdpegiyle

birlikte bahgededir.

Bitkileri sular ve
ardindan kopegini
oksar. Topu
kopegine dogru
firlatir ve bir cam
kirar.

(Word count = 18)

Angela est dans le
jardin avec son
chien. Elle arrose
les plantes

puis caresse le
chien. Elle lance
une balle au chien
et casse une vitre.

(Word count = 26)

Hh)ix. K&
—FEZEEIZ W B
. Tl S FEY S
KeERY. K%
BT, ik
KAz » TR
— I ERT. B
EE-TLES

o

(57 characters)
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Luke is at an
airport food stall.
He buys a
sandwich, and he
accidentally drops
his passport. At
the airport security
checkpoint, he
searches his
pockets for the
passport. He
follows an officer
to the lost and
found.

(Word count = 38)

Murat,
havalimaninin
yemek
boliimiindedir. Bir
sandvi¢ alir ve
yanliglikla
pasaportunu
diisiiriir.
Havalimani kontrol
noktasinda
ceplerinde
pasaportu arar.
Gorevlinin
pesinden kayip
biirosuna gider.

(Word count = 22)

Thomas est dans le
hall de restauration
a I’aéroport. I1
achete un
sandwich et sans
faire expres fait
tomber son
passeport. Au
contrdle de
sécurité, il cherche
son

passeport dans ses
poches. 11 suit un
employé aux
objets trouvés.

(Word count = 39)

Ve tid, 2
BDFEIEIZWD
s W FA4vF
EHW, #-T
NAR— b &HE
LTLZES,
17 (& 25 Y D i
fFre. R4y b
DHIZHBIET
DINAR— b &
By, kel
D DY) W)
HARFT =47 < 1=
OEELT, &
BN EB W
"B,

(89 characters)

Olivia is at the
beach. She fills a
bucket with sand,
and turns it over.
She lifts the
bucket off, and
then she carefully
places seashells on
the top of the
sandcastle.

(Word count = 32)

Duru plajdadir. Bir
kovay1 kum ile
doldurur ve ters
cevirir. Kovayl
kaldirir ve
dikkatlice deniz
kabuklarini
kumdan kalenin
lizerine yerlestirir.

(Word count = 20)

Olivia est a la
plage. Elle remplit
un seau avec du
sable et le
renverse. Elle
retire le seau, puis
elle dispose
délicatement des
coquillages sur le
haut du chateau de
sable.

(Word count = 32)

Y= LI

WA, T
ITW3, fiicid
NI &1 T
LT, UK
ViRY., i
A AVE 22 W
. Tat-wo
EWD IS
RS AR E <

o

(61 characters)
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Tom is a nurse at

Simon est infirmier

EE B, NP
D ERN T, I

. ) Tamer bir o s
the hospital, witha | p.canede a I'hopital avecun | &5 4T L 1o/ &
little child who has hemsiredir ve jeune enfant quia | # 1k & —##(C
a.broken arm. He | yaninda kolu kirk le bras cassé. 11 W3, THEL
lifts the child up kiiciik bir cocuk porte I’enfant sur IR N
onto the table and |y rqyr. Cocugu la table d’examen. e 771 ARAET
10 examines the masanin iizerine Il regarde le B ER
plaster cast. He tasir ve algiyr platre. Avec une ° "
removes the cast | L ontrol eder. scie médicale, il NEEH &
with a medical saw | Typpi bir testereyle | I’enléve et donne T¥TAEHNT
and gives the child aleyr gikarir. a l'enfant un o L. LT,
a piece of candy. Cocuga bir tane bonbon. TIcghE H
(Word count = 45) | seker verir. (Word count = 37) 5,
(Word count = 30) (79 characters)
Léa est dans un nuZiE. WMo
Betty is at a camping au bord FRAUNOE S %
campground by a | Betii] g51 d’un lac. Elle THIZWa, 1k
lake. She catches a | yenarinda bir kamp attrape un i, 9N FE
fish with a fishing | yerindedir. Oltayla polsson avee une fioTHhER
rod. She collects | hank tutar. Odun | “0¢ 2 péche. A5, ik
11 wood and she toplar ve ates Elle ramasse du ’&'%:D T. k%
lights a fire. She 5 ; )

: yakar. Baligi bois et allume un St B. Gl
grills the fish over | ;0515 atesinde feu. Elle fait N .
the fire. pisirir. griller le poisson f DK TRERE
(Word count=31) | (word count = 18) | ** le feu. °

(Word count = 34) | (61 characters)
Garv is in th oL@ A
k.ary 'S the Jérome estdansla | (Z\WV 3%, &,
itchen. He mixes . . .

. . Cem mutfaktadir. | cuisine. Il mélange | K 5 ju o> o THE
the ingredients i des ingrédients 3 ;
together in a bowl. | Bir kasede d g ladier. 11 FeREs. ¢
He then pours the | malzemeleri :;1sseulr; saﬁz;elgr. ORI NEE Y
batter into a ¢irpar. Daha sonra ;; moulepll lécﬁzs BES, 12

12° | baking pan. He kek harcini kaliba uie. 2T BT
. doker. Kasid1 la cuillére et met :
licks the spoon and $18 A Tho. +—7
. lar ve keki le gateau dans le -
puts the cake in ya LI —% B A
the oven. firina verir. four. ;L ’;

(Word count = 33)

(Word count = 18)

(Word count = 30)

(65 characters)
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APPENDIX D

Example Arrays from the Visually Animated Video Clips
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APPENDIX E

Demographics Questionnaire

1. Please enter your birth date in day, month, year format: (dd/mm/yy)

2. Gender: (Female / Male / Non-binary / I do not want to specify / Other (please
specify))

3. The last educational degree you received: (Primary school / High school / Com-
munity college / Bachelor’s degree / Master’s degree / Ph.D.)

4. Profession:
5. Where do you currently live (city, state, country):
6. Native language: (English / Other (please specify)

7. At what age did you learn English? (English is my native language / 0-5 years
old / 5-10 years old / 10-15 years old / 15+ years old)

8. Please choose the option that describes you the best: (I cannot speak a second
language / I have learned a second language at school only / I'm proficient in my

second language / I'm bilingual or multilingual)

9. Please list all the languages you can speak other than English, separated by

commas (e.g., German, Italian)
10. Your dominant hand: (Right / Left / I use both of my hands equally)

11. How often do you lie in your daily life? (Never / Rarely / Sometimes / Often /
Always)

12. How often do people in your culture tell lies? (Never / Rarely / Sometimes /
Often / Always)
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APPENDIX F

Combinations of the Experimental Conditions by Participant Groups

Group 1 Group 2
First block
Story 1 (female) lie video Story 7 (female) truth video
Story 2 (male) truth video Story 8 (male) lie video
Story 3 (female) lie video Story 9 (female) truth video
Story 4 (male) truth video Story 10 (male) lie video
Story 5 (female) lie video Story 11 (female) truth video
Story 6 (male) truth video Story 12 (male) lie video
Second block
Story 7 (female) lie audio Story 1 (female) truth audio
Story 8 (male) truth audio Story 2 (male) lie audio
Story 9 (female) lie audio Story 3 (female) truth audio
Story 10 (male) truth audio Story 4 (male) lie audio
Story 11 (female) lie audio Story 5 (female) truth audio
Story 12 (male) truth audio Story 6 (male) lie audio
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APPENDIX G

Sample Formulas

Sample formula for Binomial mixed model regression with a logistic link function:

Level 1 (trials):

Grammar

logit(Graﬁlmarlj) =log ( ) = Boj + B1j - (Veracity) + B2; - (Modality)
y

1 — Grammar

Level 2 (participants):
Boj = 700 + uo;

Bij =m0

Baj =20
Mixed Model:
logit(Grammar;;) = Y0 + Y10 - (Veracity) + 720 - (Modality) 4 ug;
Sample formula for Poisson mixed model regression with a logarithmic link function:
Level 1 (trials):

log(Grammar;;) = fo; + 1 - (Veracity) + 2, - (Modality)

Level 2 (participants):
Boj = 00 + uoj

B1j =0

Baj =720
Mixed Model:

log(Grarﬁmarij) =00 + 710 - (Veracity) + 20 - (Modality) + ug;
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