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Abstract
This paper presents the design of a controlled
eye-tracking experiment for investigating the
cognitive impact of the stimulus word “disinfor-
mation” in Bulgarian news texts. Rather than
reporting experimental findings, the paper de-
scribes the methodological framework devel-
oped for a balanced eye-tracking study that will
examine whether the presence of this word in-
fluences readers’ visual attention and gaze be-
haviour. The proposed design is intended for a
Tobii Pro Spectrum eye tracker (600 Hz) and to
compare matched pairs of authentic Bulgarian
news headlines and leads in which the stimu-
lus word is either preserved or removed while
keeping the remaining textual context as simi-
lar as possible. The methodology controls for
participant-related factors, including age, gen-
der, education, prior knowledge and topic in-
terest, as well as text-related factors such as
length, readability and complexity. The experi-
ment is designed to measure fixation duration,
gaze duration and regression frequency in or-
der to identify potential differences in cognitive
processing associated with the presence of the
stimulus word. By documenting the rationale
behind the experimental design, the balancing
strategy and themethodological challenges, this
paper provides a reproducible framework for
future eye-tracking studies on misinformation
in Bulgarian, a low-resource language for which
such experimental research is currently lacking.
The resulting eye-tracking dataset and the ac-
companying corpus are intended to be released
as open resources after completion of the study.
Keywords: eye-tracking, experimental design,
disinformation, news, design.

1 Context and Motivation
Eye-tracking has become an established methodol-
ogy for investigating how readers process truthful
and misleading information. Previous studies have
shown that gaze behaviour, including fixation du-
ration and regressive eye movements, differs when

readers encounter factually incorrect content, mak-
ing eye-tracking a promising approach for studying
misinformation processing. However, most eye-
tracking studies on misinformation have been con-
ducted for English, while evidence for other lan-
guages remains scarce. Extending such research
to Bulgarian is scientifically important for several
reasons. Bulgarian is a low-resource language in
Natural Language Processing, and, to the best of our
knowledge, there is currently no publicly available
eye-tracking corpus dedicated to misinformation or
news credibility in Bulgarian. Furthermore, Bulgar-
ian differs from English in its use of the Cyrillic
script, rich inflectional morphology, and language-
specific lexical and syntactic characteristics. These
linguistic differences may influence reading be-
haviour and visual attention, making it inappropri-
ate to assume that findings obtained for English can
be directly generalised to Bulgarian readers. In this
study, we adopt the definition of “disinformation”
proposed by the European Commission as “false or
misleading content that is spread with the intention
to deceive or secure economic or political gain, and
which may cause public harm”1. We investigate
whether the explicit presence of the stimulus word
“disinformation” affects readers’ visual attention
during the processing of Bulgarian news headlines.
Building on this rationale, the primary contribu-
tion of this paper is a reproducible methodologi-
cal framework that controls for participant-related
factors (e.g., age, gender, education, prior knowl-
edge, and topic interest) and text-related factors
(e.g., length, readability, and complexity), while
isolating the effect of the stimulus word “disinfor-
mation”. By documenting the methodological deci-
sions and design challenges, we aim to establish a
foundation for future eye-tracking studies on misin-
formation in Bulgarian.

1https://digital-strategy.ec.europa.eu/en/
policies/online-disinformation

286



2 Related Work: Eye-Tracking for
Misinformation

Eye-tracking has been widely used to investigate
how readers process truthful and factually incor-
rect information. Previous studies have shown that
eye-movement behaviour can distinguish between
truthful and misleading news and can support pre-
dictive models based solely on gaze measurements.
For instance, studies in English have demonstrated
that false headlines receive significantly less visual
attention than truthful ones (Hansen et al., 2020).
Beyond visual attention, previous research has in-
vestigated the psychological aspects of news pre-
sentation (Ladeira et al., 2022) and the integration
of peripheral physiology with machine learning for
automated disinformation detection (Filippi et al.,
2025). A further behavioural indicator is that read-
ers tend to exhibit more regressive eye movements
when processing factually incorrect content (Bozkir
et al., 2022). The influence of different interface
elements, such as breaking-news formats and addi-
tional links, has also been analysed to understand
how news presentation affects visual attention (Chu
et al., 2009; Kruikemeier et al., 2020).

Although eye-tracking research has expanded to
several Slavic languages, it has primarily focused
on linguistic phenomena rather than misinforma-
tion. Previous studies include language acquisition
in Russian (Ermolina, 2022) and Czech (Juřík et al.,
2025), readability assessment for Russian (Lauri-
navichyute et al., 2019), detection of dyslexic read-
ing patterns in Serbian (Vajs et al., 2022), pronom-
inal anaphora resolution in Polish (Wolna et al.,
2022), and the processing of verbal aspect in Pol-
ish (Klimek-Jankowska et al., 2018). These stud-
ies demonstrate the applicability of eye-tracking
methodologies to Slavic languages, while also high-
lighting the absence of research on misinformation
processing.

To the best of our knowledge, at the time of writ-
ing this article, no previous eye-tracking study has
investigated misinformation (and related concepts)
processing in Bulgarian. This paper addresses
this gap by proposing a balanced experimental de-
sign that isolates the cognitive effect of the stim-
ulus word “disinformation” while controlling for
participant-related and text-related variables. The
proposed methodology is intended to provide a re-
producible framework for future eye-tracking stud-
ies on misinformation (and similar concepts) in
Bulgarian.

3 Research Question
The objective of this study is to investigate whether
the presence of the stimulus word “disinformation”
influences readers’ visual attention while process-
ing Bulgarian news headlines.
Specifically, we address the following research

question:
RQ1. Does the presence of the stimulus word

“disinformation” influence readers’ eye-movement
behaviour during the reading of Bulgarian news
headlines?
To answer this question, we propose a balanced

eye-tracking experiment in which participants read
matched pairs of authentic Bulgarian news head-
lines that differ only in the presence or absence of
the stimulus word. The experiment is designed to
examine whether the presence of the stimulus word
is associated with differences in fixation duration
and regression frequency.

4 Challenges in Design
We encountered several challenges when designing
the eye-tracking experiment, summarised in Table
1.

Challenge Proposed solution
Defining
factuality

Exclusion of political news
and manual selection of au-
thentic news items.

Building
comparable text
pairs

Creation of matched head-
line pairs from authentic
news by minimally editing
the original texts.

Prior knowledge Assessment through pre-
and post-reading question-
naires.

Prior exposure Control question identify-
ing previously encountered
news items.

Text complexity Readability metrics and
complexity measures for
Bulgarian texts.

Participant bias Balanced participant recruit-
ment with respect to age,
gender, education, and back-
ground knowledge.

Table 1: Main methodological challenges and the cor-
responding mitigation strategies adopted in the experi-
mental design.

• Political news was excluded to minimise con-
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founding effects arising from participants’ po-
litical attitudes and prior beliefs. In addition,
factual verification of political claims is often
inherently disputed because such claims may
involve subjective interpretation, incomplete
evidence, or evolving contexts. Fact-checking
organisations cannot comprehensively cover
the news cycle and may prioritise claims ac-
cording to editorial criteria or public attention
((Fernández-Roldán et al., 2023), (Hameleers
and Van der Meer, 2020). Restricting the cor-
pus to non-political news therefore improves
experimental control and reduces variability
unrelated to the stimulus word. We exclude
political news for several reasons, including
the political bias of readers and the challenge
of balancing it. Political statements are often
subjective or contain ‘nuanced truths,’ making
them difficult to categorize as strictly ‘true’ or
‘false’ for a controlled experiment. Another
problem is the fact-checkers’ assessment of
politicians’ claims (Fernández-Roldán et al.,
2023). Further, fact-checkers cannot check
the whole news flow, and they are most likely
to select news when they confirm prior atti-
tudes (Hameleers and Van der Meer, 2020).
Some scholars share that they use factually
correct and factually incorrect news, but with-
out mentioning how they decide which news
is trustworthy or not (Menicocci et al., 2024).

• Building indicators for factually correct and
factually incorrect news is a big challenge.
Some scholars made a set of features as click-
bait or logical fallacies (Zhang et al., 2018),
others define credible news as news which
the reader wants to share (Torres et al., 2018),
third group of scholars make a pair of news
- true and fabricated, but the methodology of
fabrication is not pretty clear (Simko et al.,
2019).

• News media with different views may word
the same news in different ways. The selection
of texts turns out to be a major challenge in the
current experiment - to define what is true and
how exactly disinformation is fabricated. Our
initial approach was to construct matched text
pairs using articles produced by professional
fact-checking organisations. However, this ap-
proach proved unsuitable for three reasons.
First, fact-checking articles represent a dis-

tinct journalistic genre whose style differs sub-
stantially from conventional news reporting,
making direct comparison problematic. Sec-
ond, fact-checkers typically debunk broader
narratives rather than individual news items,
which prevented the construction of compara-
ble one-to-one text pairs. Third, many of the
original social media posts or news items ref-
erenced in fact-checking reports are no longer
publicly accessible. Because the objective of
this study is to compare authentic news texts
under controlled conditions, we instead con-
structed our own corpus of Bulgarian news
headlines containing the stimulus word “dis-
information”. The word “disinformation” was
selected as a primary stimulus because it likely
functions as an emotional trigger and a cog-
nitive anchor. From a psycholinguistic per-
spective, such high-stakes terms can induce
an ‘Emotional Stroop effect’, where the nega-
tive valence of the word captures attentional
resources, potentially increasing the cognitive
load required to process the remaining sen-
tence. By isolating this word, we aim to mea-
sure whether its presence triggers a shift from
heuristic to systematic processing, detectable
through increased fixation durations and re-
gression frequencies (Ben-Haim et al., 2016),
(Singh and Goel, 2024). The experiment is
designed to examine whether the presence of
the stimulus word is associated with longer fix-
ation durations and more frequent regressive
eye movements.
Therefore, we took a different approach –
specifically for the experiment, we created a
dataset of actual news headlines from online
news outlets that contain the word disinforma-
tion in a title or subtitle or lead of up to 250
characters. These headlines were collected
manually over the past three years. To cre-
ate pairs of almost identical comparable texts,
we reworked the titles so that the word dis-
information was missing from them, without
replacing it with synonymous words. In some
cases, only this word was removed, in others,
an entire syntactic structure had to be removed
to avoid its use. As a result, we have pairs of ti-
tles containing the word “disinformation” and
those that do not contain it. Our goal is to
check whether the word disinformation trig-
gers attention, as opposed to its absence in the
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same context.

One of the limitations of this approach is that
when we have pairs of texts, given randomly,
part of them will already be familiar to our
participants. The text will be presented as
plain without additional visual stimuli. Par-
ticipants are not informed about the specific
focus on ’disinformation’ beforehand to pre-
vent demand characteristics—a phenomenon
where subjects subconsciously alter their read-
ing behavior to fit the perceived goals of the
study. This ensures the eye-tracking data re-
flects naturalistic processing. They will be
notified afterwards.

• Several reader-related factors influence the
reader when deciding whether a text contains
factually correct information or factually incor-
rect information. We tried to take into account
as many of them as possible.

– Reader’s previous knowledge about the
text’s topic. We took this factor into ac-
count by selecting readers with different
education levels, and as equal as possible
number of female and male participants.
Additionally, we specifically looked for
readers with and without previous knowl-
edge in the text’s topics. We also asked
the readers to state the fields in which
they had more knowledge before the ex-
periment, and after reading each text to
answer the question whether they had
prior knowledge in the text’s field.

– Whether the text’s topic is of interest to
the reader. We took this detail into con-
sideration by asking each reader whether
they had personal interest in each text af-
ter reading it, and why.

– The reading literacy and the media lit-
eracy of participants could be different
and could influence the results. An ad-
ditional post-reading questionnaire will
help to measure the preparedness of the
participants.

– To account for reader fatigue, the num-
ber of texts is specifically calibrated. We
measure tiredness through a self-report
scale included in the post-reading ques-
tionnaire.

• Randomization of the order of texts is standard

practice (Smith et al., 2014), (Walker, 2020).

• Text length, complexity and coherence. Text
complexity affects eye movement metrics
(such as fixation duration), which must be
isolated to ensure we are measuring the im-
pact of the stimulus word, not the difficulty of
the sentence (Torres et al., 2021). The com-
plexity in Bulgarian is not a much-analysed
topic (Petrova and Bozhikova, 2022). We tried
to take news headlines and leads of a simi-
lar length. The variables frequently used for
measuring complexity are the average length
of the words and their frequency in the lan-
guage, both accounting for semantic difficulty,
as well as sentence length, which is closely
related to syntactic complexity (Torres et al.,
2021). To measure the complexity of our text,
we calculate the average sentence length, the
average word length, and apply a Bulgarian
language readability formula (Kazakov et al.,
2025). Given the impossibility of having only
texts with the same complexity, we aim to dif-
ferentiate the results given their complexity.
The coherence of a text, related to its mean-
ingfulness, a notion associated with semantics
rather than grammatical structure, we analyse
for each stimulus, annotating as coherent or
incoherent. Topic complexity is another prob-
lem. We do also consider that some topics may
be too specialised for readers with a lower age
or lower level of education.

• Given all the mentioned details under consid-
eration, we wonder how to recruit the neces-
sary types of participants. Participants will
be recruited through advertisements posted in
Facebook groups representing different inter-
ests and viewpoints.

5 Experiment Description
This section describes the settings of the planned
experiment, whose actual execution is left for future
work.

5.1 Eye-Tracker
The experiment will use the Tobii Pro Spectrum
screen-based eye-tracker, designed for scientific re-
search with a maximum sampling frequency of 600
Hz. The data collection will take place in a con-
trolled indoor office environment. The Tobii Pro
Lab software will be employed to collect, analyse,
and visualize the gaze data.
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5.2 Texts Used
The stimulus material (see Table 2 for a summary)
consists of matched pairs of Bulgarian news head-
lines and leads, each limited to 250 characters. To
ensure focus on the cognitive impact of the stimulus
word, political topics are excluded. The design em-
ploys Areas of Interest (AOIs) to isolate the word
“disinformation”, enabling a precise comparison of
fixation durations between the original and modi-
fied versions. For instance, a headline such as “CIA
misled Iran with disinformation during the rescue
of a US pilot” is compared against the version where
the stimulus word is omitted.
Not all pairs permit such a clean single-word

deletion: in some cases, removing “disinforma-
tion” without leaving an ungrammatical or seman-
tically incoherent sentence required deleting an en-
tire clause or syntactic structure rather than the
word alone. Because such structural edits intro-
duce changes in sentence length and syntactic com-
plexity that could independently affect fixation du-
ration and regression frequency, all 30 stimulus
pairs will be classified prior to data collection by
edit type: single-word deletion (structure otherwise
unchanged) versus structural deletion (clause or
phrase removed). [Report the resulting counts, e.g.,
“X pairs required only word deletion; Y pairs re-
quired structural deletion.”] For pairs requiring
structural deletion, we will additionally compute
the character-length difference and token-level edit
distance between the two versions of the pair; these
measures will be entered as covariates in the sta-
tistical model, alongside the word-presence factor,
so that the effect of the stimulus word itself can be
disentangled from the effect of the accompanying
structural change.

5.3 Participants
We plan to involve in this study participants from
diverse age ranges (18–79), balanced by gender and
education level. The experiment will begin with an
initial pilot phase (see Table 2), followed by a larger
sample to ensure statistical robustness. Potential
selection biases will be mitigated through diverse
recruitment channels.

5.4 Participant Recruitment and Eligibility
We plan to recruit participants for a paid eye-
tracking experiment designed to study visual atten-
tion. To be eligible, participants must be at least 18
years old and have normal or corrected-to-normal

Factor Category Variables / Details
Within-subject factors Presence of the

stimulus word
(with/without “disin-
formation”)

Between-subject factors Education; Gender;
Prior knowledge

Pilot sample 10 participants
Stimulus material 30 text pairs

Table 2: Summary of the experimental design and sam-
ple requirements.

vision. As in other eye-tracking experiments, partic-
ipants should not be tired, should have had enough
sleep, and should not have eye infections or medical
conditions affecting the brain or cognitive process-
ing. Potential selection biases will be mitigated
through diverse recruitment channels.

The time commitment will be of one hour and a
half, including setup and data collection, and par-
ticipants will be paid for their time.

5.5 Experimental Procedure
We plan to conduct the actual experiment in the
following way: Upon arrival, participants will com-
plete a short agreement with basic information and
a formal agreement regarding data privacy. The
eye-tracker will be calibrated for each participant,
followed by a brief practice trial to ensure that the
participant feels comfortable with the equipment.
During the session, the participants will read the
stimuli while their eye movements are recorded. We
will focus on fixations, saccades, and gaze duration:
fixations indicate where and for how long partici-
pants look, saccades represent eye movements, and
gaze duration captures the time spent on relevant
parts of the text. After the experiment, the partici-
pants will be debriefed about the experiment and
its aims.

5.6 Guidelines
Before starting the task, participants will be in-
structed to read the presented headlines and leads
naturally, at their own pace, as they would normally
do when browsing news online. No specific em-
phasis will be placed on any word to ensure natural
reading behavior. To ensure data quality, partici-
pants will be asked to focus on a calibration fixa-
tion cross prior to each stimulus. After reading
the text, they will manually advance the screen to
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complete the corresponding post-reading ques-
tionnaire.

5.7 Post-Reading Questionnaire
Immediately following the reading task, the partici-
pants will complete a follow-up survey designed to
assess their interest and knowledge about the news
items. These answers will later be compared with
their gaze patterns. The post-reading questionnaire
consists of the following items:

• Factuality: Participants must answer whether
they perceive the information as factually cor-
rect, factually incorrect, or whether they can-
not answer. Since it is possible that one part of
a text is true while another is not, the partici-
pants will be asked to generalise and to classify
the item as false if they have even the slightest
doubt.

• Prior Knowledge: The participants must state
whether they have previous knowledge of the
topic.

• Interest: The participants must state whether
the topic is interesting to them.

• Prior Exposure: To mitigate the potential
bias of prior exposure to the news items, a
control question—“Have you encountered this
news story before?”—is included in the post-
reading questionnaire, allowing for the exclu-
sion of familiar texts from the final statistical
analysis to ensure data purity.

6 Ethical Questions

We aim to follow all best practices and legal and
ethical requirements in conducting this experiment.
Specifically, we:

• are filing an ethical permission application to
the Ethical Committee of our host institution;

• plan to provide each participant with a docu-
ment disclosing how their personal data will
be processed and ensuring that their identi-
ties and beliefs remain confidential from other
participants;

• will include in the document a warning that
infrared sensors are used, to prevent participa-
tion by users who might have issues with such
sensors;

• will include only participants who are in the
accepted working age, i.e., at least 18 years
old;

• will pay participants for their time, reflecting
our country’s basic salaries.

7 Limitations

A more fundamental limitation concerns the inter-
pretability of the presence/absence manipulation
itself: it does not fully isolate the emotional va-
lence of “disinformation” from its lexical properties
(length, frequency, morphological complexity), all
of which are independently associated with fixation
duration in reading research. Because the compared
conditions differ in whether the word is present at
all, rather than swapping it for a matched neutral
word, observed differences in fixation duration can-
not be unambiguously attributed to emotional pro-
cessing as opposed to word length or frequency
effects. Future iterations of this design could in-
clude a third condition substituting a length- and
frequency-matched neutral word (e.g., “информа-
ция” [“information”, which shares morphological
structure with “дезинформация” while lacking
its negative valence) to more precisely isolate the
emotional-Stroop-like effect from general lexical
processing costs. Although the proposed design
addresses several methodological challenges, cer-
tain further limitations remain. These include the
limited availability of suitable Bulgarian news texts,
the exclusion of highly political content to min-
imise bias, the relatively small corpus of manually
collected headlines, and the possibility that some
participants may already be familiar with individ-
ual news items. Despite controlling for participant-
and text-related variables, unobserved individual
differences may still influence reading behaviour.

8 Conclusions and Further Work

This paper has detailed a methodological frame-
work for a balanced eye-tracking experiment inves-
tigating the cognitive impact of the stimulus word
“disinformation” in Bulgarian news texts, address-
ing key challenges related to text selection, partic-
ipant characteristics, ethical considerations, and
experimental control.

A central contribution of the proposed design is
the isolation of the stimulus word “disinformation”,
allowing its potential influence on visual attention
to be investigated under controlled conditions. The
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use of matched text pairs aims to maximise internal
validity while preserving the ecological validity
of authentic news texts. We also acknowledge the
limitations of the proposed design, including the
relatively limited availability of suitable Bulgarian
news texts and the possibility that some participants
may already be familiar with individual news items.
The proposed methodology lays the foundation

for a large-scale eye-tracking study of misinforma-
tion processing in Bulgarian. Future work will
implement the experiment, analyse eye-movement
measures such as fixation duration, saccadic be-
haviour, and gaze duration, and evaluate whether
the presence of the stimulus word is associated with
systematic differences in reading behaviour. We
also plan to extend the study to additional news
formats, including audio and video, and to inte-
grate complementary physiological measures (e.g.,
cognitive load indicators) (Zagermann et al., 2016).
The resulting corpus and anonymised eye-tracking
dataset are intended for open-access release to sup-
port reproducibility, comparative studies, and fur-
ther research.
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