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Abstract

Introduction: With the rapid expansion of digital information environments, understanding
the factors that shape users’ information-seeking behavior has become increasingly
important. Among these factors, cognitive flexibility—defined as the ability to modify
cognitive strategies and adapt to changing conditions and task demands—may play a critical
role in managing information-search processes, making decisions, and solving information-
related problems. Despite its potential importance, empirical evidence on the relationship
between cognitive flexibility and information-seeking behavior and search success remains
limited, particularly when users perform tasks that vary in complexity. Accordingly, the
present study aimed to examine the role of different levels of cognitive flexibility in shaping
the information-seeking behavior and search success of PhD students while performing
simple and complex information-search tasks.

Methodology: This study employed a quantitative, quasi-experimental, causal-comparative

research design. The study population comprised all PhD students enrolled at Ferdowsi
University of Mashhad during the 2024-2025 academic year (N = 2,822). A two-stage
sampling procedure was employed to establish participant groups based on different levels
of cognitive flexibility. In the first stage, a researcher-developed Cognitive Flexibility
Questionnaire, adapted from the Cognitive Flexibility Inventory developed by Dennis and
Vander Wal (2010), was administered to 338 doctoral students selected through stratified
random sampling. The questionnaire demonstrated satisfactory psychometric properties. Its
content validity was established through expert review, and its internal consistency was
confirmed by a Cronbach’s alpha coefficient of 0.83. Based on the quartile distribution of
questionnaire scores, 45 participants were purposively selected and allocated to three equal
groups representing high, moderate, and low levels of cognitive flexibility, with 15
participants in each group. In the main phase of the study, participants’ cognitive flexibility
was objectively assessed using the Wisconsin Card Sorting Test (WCST), a well-established
neuropsychological measure of cognitive flexibility and executive functioning. Each
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participant subsequently completed two controlled information-search tasks in a simulated
search environment: one simple task and one complex task. The search scenarios were
developed based on expert judgments in Information Science and Knowledge Studies and
were evaluated for relevance, clarity, and cognitive complexity. Throughout the search
process, participants’ interactions with the search environment were automatically recorded
using log-file analysis through Screen Recorder (Version 11.2.1). Three behavioral indicators
were extracted and analyzed as dependent variables: (1) number of clicks, representing the
extent of users’ interaction with the search system; (2) search completion time, measured in
seconds; and (3) search success, operationalized as the participant’s ability to identify the
correct answer to each search task. Data were analyzed using IBM SPSS Statistics. The
normality of the data distribution was assessed using the Kolmogorov—-Smirnov test. To
examine the research hypotheses, one-way analysis of variance (ANOVA), mixed-design
ANOVA, post hoc pairwise comparisons, and the chi-square test were conducted, as
appropriate to the measurement level and distribution of the variables. Statistical significance
was set at o = 0.05.

Findings: The findings revealed significant differences in information-seeking behavior

across the three levels of cognitive flexibility. These differences were observed in both simple
and complex search tasks and were more pronounced under complex task conditions. Both
task complexity and cognitive flexibility had significant main effects on search completion
time. As expected, participants required significantly more time to complete complex search
tasks than simple tasks. However, participants with high cognitive flexibility completed both
types of tasks significantly faster than those with moderate or low cognitive flexibility.
Furthermore, a significant interaction between task complexity and cognitive flexibility
indicated that the increase in search time associated with greater task complexity was
substantially smaller among participants with high cognitive flexibility. The results also
demonstrated significant differences in search success across the cognitive-flexibility groups.
Participants with high cognitive flexibility achieved significantly higher information-
retrieval success rates than those with moderate or low cognitive flexibility in both simple
and complex search tasks. In contrast, no statistically significant difference was observed
between participants with moderate and low cognitive flexibility. Overall, these findings
suggest that higher cognitive flexibility is associated with more efficient information seeking
and greater search success, particularly when users encounter complex information-search
tasks.

Discussion and conclusion: The findings indicate that cognitive flexibility is an important

factor associated with information-seeking behavior and information-retrieval success.
Compared with participants with moderate and low levels of cognitive flexibility, those with
high cognitive flexibility demonstrated more efficient search behavior, completed search
tasks in less time, and achieved higher levels of search success across both simple and
complex information-search tasks. Furthermore, the significant interaction between task
complexity and cognitive flexibility suggests that cognitive flexibility may buffer the adverse
effects of increasing task complexity on search performance. Specifically, participants with
high cognitive flexibility experienced smaller increases in search completion time as task
complexity increased, indicating greater adaptability to more demanding search conditions.
These findings suggest that cognitive flexibility may enhance the effectiveness of
information-seeking behavior by facilitating adaptive strategy selection, supporting the
management of cognitive demands, and enabling users to respond more effectively to
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complex information environments. From a practical perspective, users’ cognitive
characteristics should therefore be considered in the design of information-retrieval systems,
search interfaces, and information-literacy programs. Incorporating authentic and
progressively complex search scenarios, together with instructional activities that promote
flexible strategy use, may further enhance users’ information-seeking performance,
particularly in complex information environments.

Originality: This study represents one of the relatively few empirical investigations of the

role of cognitive flexibility in shaping the information-seeking behavior of postgraduate
students. Its findings underscore the importance of cognitive flexibility for both information-
seeking behavior and search performance. By combining an objective assessment of
cognitive flexibility using the Wisconsin Card Sorting Test (WCST) with real-time search-
log analysis, the study provides a more comprehensive account of the relationship between
cognitive characteristics and actual search behavior. Moreover, examining the interaction
between cognitive flexibility and task complexity offers empirical insight into how individual
cognitive differences may influence search performance under varying levels of information-
search demands. These findings contribute to the growing body of research on user-centered
information retrieval and offer practical implications for the development of cognitively
informed information-retrieval systems, search interfaces, and information-literacy
programs.
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