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Iranian Research Institute Abstract: Despite the novelty in methodologies, user behavior study based

A I el E L R - = ) (e /Al on brain activity during information-seeking stages has become popular
(ranDoc) among information science researchers. This paper reviews scientific
[SSNI2Z5l8225 publications in which information-seeking behavior has been studied along
IR with recorded brain activity to shed light on research status, challenges,

and suggestions for future studies. Based on Kitchenham & Charters
(2007) framework, a complete web search was performed in English and
Persian scientific databases, and 22 publications in English were found
as the final result, from 2007 to 2020. Review results demonstrate that
exploring the user status (10 papers) and brain wave activity during
information-seeking episodes (12 papers) were the most dominant
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subjective approaches in the field of user behavior studies. Cognitive load was found as an
effective cognitive component on user status. With eye movement measurement and brain
waves frequency study, 3 factors were found effective on cognitive load level generated during
information searching and processing: searching media type, information representation, and
text reading style. Brain wave activity and pupil dilation analysis were the most important
measures in user status during search stages, and alpha and theta band waves were
demonstrated as an index for cognitive load measurement during the information searching
process. A correlation among eye data, search behavior, task complexity based on user
experience, and cognitive style — as another effective factor on user status- led to results in
different information searching behavior demonstrations. Also, 3 main stages were analyzed
in the information-seeking process, based on brain wave activity: information exploring and
query formulation, query reformulation and selection, relevance judgment, and decision
making. Results showed a difference between brain activity areas, and differences in pupil
dilation change level and alpha/beta frequency level during different search episodes. For
future research, some suggestions were offered based on reviews. Finding relations between
correlations among cognitive styles, task features, and domain knowledge during information
searching process, personalized information retrieval improvement, more collaboration
between information science and neurocognitive specialists, research in more user affective
status like aggression and fatigue during the search process, using more economic methods
and portable devices aiming to reduce research costs and expenses, facilitating larger
sample studies and designing standard tasks were considered as a suggestion. Finally, some
challenges were found based on reviewed studies. Some concepts like relevance feedback in
information retrieval need more investigation. Also, it is necessary to investigate and explore
user affections during the search process with multiple approaches.

Keywords: Information-Seeking Behavior, Brain Waves, Electroencephalography (EEG),
Cognitive Components, Systematic Review
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