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Obijective: This study aims to compare general search patterns and scientific outputs in the field of
artificial intelligence (Al) and information-seeking behavior by analyzing data from Google Trends
and the Web of Science. Employing a mixed-methods approach, this research examines the degree
of alignment or divergence among frequently occurring concepts, geographical distribution, and
temporal trends in order to provide a realistic picture of the relationship between public information
needs and research orientations.

Method: This applied research adopted a quantitative approach, utilizing scientometric and data-
mining methods and integrating data from Google Trends and the Web of Science database. The
research population comprised all documents indexed in the Web of Science in the relevant field.
Analyses were conducted using VOSviewer, RStudio, and the PyTrends library in Python, focusing
on three main axes: geographical overlap analysis, time-lag investigation, and comparison of
frequently occurring terms and themes in public searches with keywords from scientific articles.
Results: Findings revealed that while countries such as China and the United States lead in scientific
production in this domain, some developing nations—including Ethiopia and Nigeria—exhibit very
low levels of public searches due to infrastructural limitations, suggesting that interpretations of
divergence in such contexts should be approached with caution. At the lexical level, the specialized
term “information-seeking behavior” was absent from public searches and was replaced by more
tangible phrases such as “Al search.” Thematic clustering in this domain encompassed “human and
cognitive dimensions,” “technology acceptance,” “technical infrastructure,” and “social
implications.” Furthermore, a semantic gap between the language of science and public language
was observed, along with a time lag between peaks in public interest and the publication of scientific
articles. Scientific outputs were primarily focused on technical and algorithmic aspects, whereas
public searches emphasized practical and interactive dimensions.

Conclusions: The results indicate a significant divergence across geographical, lexical, and
conceptual dimensions between public demand and scientific outputs in the field of Al and
information-seeking behavior. Recognizing this linguistic and temporal gap appears essential for
aligning research orientations with actual societal needs, guiding research more effectively, and
developing library and information services grounded in the authentic expectations of ordinary users.

Cite this article: Khoramabadi Arani, M.R., Dastar, Y., Mansouri, A., & Mohammadi Ostani, M. (2026). Divergence or convergence
between the language of science and public demand in the field of artificial intelligence and information seeking behavior: A
comparative analysis of Google Trends and Web of Science. Academic Librarianship and Information Research, 60(2), 1-28.
https://doi.org/10.22059/jlib.2026.419682.1837

© The author(s) retain the copyright.
DOI: https://doi.org/10.22059/j1ib.2026.419682.1837

Publisher: University of Tehran Press.



https://jlib.ut.ac.ir/
https://jlib.ut.ac.ir/
https://jlib.ut.ac.ir/
https://doi.org/10.22059/jlib.2026.419682.1837
https://doi.org/10.22059/jlib.2026.419682.1837
https://doi.org/10.22059/jlib.2026.419682.1837
https://orcid.org/0000-0001-8027-0331
https://orcid.org/0009-0007-6673-652X
https://orcid.org/0000-0003-4047-2697
https://orcid.org/0000-0003-4047-2697
https://creativecommons.org/licenses/by-nc/4.0/

Academic Librarianship and Information Research, Volume 60, Issue 2, 2026 2

Introduction

In the digital age, artificial intelligence (Al) plays a role that extends beyond that of a mere
technical instrument for information processing. This technology is emerging as a factor that
redefines the relationship between humans and knowledge. Advanced systems based on large
language models and deep learning algorithms have profoundly transformed traditional
processes of searching, evaluating, and interpreting information. This transformation has
likewise affected the concept of “information-seeking behavior.” The current understanding of
this behavior is no longer confined solely to the cognitive needs of the user; rather, it arises
from a complex interaction between the human mind and artificial intelligence (Zhang et al.,
2024). In other words, by providing novel infrastructures, Al has revolutionized the manner in
which individuals interact with information, thereby revealing the necessity of revisiting
traditional theoretical frameworks of information-seeking behavior. In order to elucidate
information-seeking behavior more thoroughly within this emerging paradigm, it is necessary
to return to its classical definitions and to re-examine its constituent elements within the context
of Al. Information-seeking behavior is a process through which individuals seek to find
information to satisfy their various needs (cognitive, affective, and social). This process
encompasses need identification, information search, source evaluation, and the use of the
information retrieved (Muller-Pérez et al., 2025). In the age of Al, each of these stages has been
affected as follows:

e Need identification: Al can predict information needs by analyzing behavioral patterns
and can even present relevant information before the user is fully aware of such needs.

o Search: Intelligent search algorithms and natural language-based search engines have
altered the manner in which information is found.

o Evaluation: The role of Al in filtering and ranking information renders the process of
source evaluation more complex and, at times, dependent on system algorithms.

e Use: The manner in which information is interpreted and applied has likewise been
transformed with the assistance of intelligent tools such as summarization or translation
(Shi et al., 2025).

The aforementioned developments underscore the necessity of a meticulous examination of
how scientific outputs align with the emerging paradigm and user needs. The task of the
scientific community in this regard is to establish the theoretical and algorithmic infrastructures
required for the development and guidance of Al. These endeavors must be directed toward
addressing the actual needs of users, and scientific development must be steered in alignment
with these needs, since in many cases users’ needs may themselves be shaped or redefined
under the influence of these very technological advances. Consequently, it becomes important
to investigate whether the scientific community is currently establishing these infrastructures
and aligning scientific development with future needs. This approach, taking into account the
consideration that vocabularies and expressions are not necessarily identical across different
communities (scientific and public), will be instrumental in identifying conceptual connections,
cognate terms, and shared semantic clusters. For instance, examining how scholarly journals
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address topics such as “Al search” and related methods, irrespective of the precise vocabulary
employed, can serve as an indicator of thematic connections between these two domains.

At a broader level, the present study is grounded in two theoretical concepts: “divergence of
the language of science” and “convergence of the language of science” Becher and Trowler
(2001), in their sociological theory of science, contend that the language of science tends toward
specialization and in-group vocabulary, whereas public language emphasizes simplicity, speed,
and pragmatism. This natural divergence between the two domains transforms into convergence
when scientific concepts permeate public culture. Schneider (2025) has termed this
phenomenon “conceptual diffusion.” However, the knowledge gap theory, proposed by
Tichenor et al. (1970), cautions that an increased flow of information in society does not
necessarily lead to a reduction in knowledge inequality; rather, those with greater prior
knowledge benefit more rapidly from new information, and the gap widens further. In the field
of Al, this theory predicts that users with information literacy will derive greater benefit from
intelligent tools, and consequently, even if the languages of science and the public converge,
the usage gap may increase. The present study, drawing upon these theoretical foundations,
endeavors to trace convergence and divergence not only at the lexical level but also at temporal,
geographical, and conceptual levels.

In this regard, Chen et al. (2025) also emphasizes that analyzing conceptual structure and
clustering vocabulary can contribute to a deeper understanding of semantic connections
between specialized scientific concepts and common public expressions. Identifying conceptual
connections among expressions such as “information-seeking behavior,” “Al search,” and
“chatbot,” while taking into account theories of information-seeking behavior, can offer
valuable insights.

Despite the rapid development of Al tools in the domain of search and information retrieval,
the question remains unanswered as to whether scientific outputs in this field align with the
actual needs and behavioral patterns of general users, or whether a semantic and temporal gap
exists between these two domains. The absence of a systematic comparative analysis between
what is produced in the scientific community (with temporal delay and specialized vocabulary)
and what is searched in the public sphere (with dynamism and everyday language) places the
scientific community at risk of designing systems that fail to address users’ actual needs. The
necessity of this study arises from the fact that its results can assist science policymakers in the
optimal allocation of research resources, search engine designers in aligning algorithms with
actual needs, and scientometricians in developing novel indicators for evaluating the societal
impact of research. Undoubtedly, understanding these patterns will constitute the first step
toward reducing the gap between knowledge production and public demand and enhancing the
efficiency of Al-based information systems.

In light of the foregoing, the present study endeavors to achieve a more comprehensive
insight into such interactions by analyzing scientific data from the Web of Science database and
behavioral data from Google Trends, while avoiding biased interpretations or predetermined
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conclusions. In this context, the present study seeks to answer the following question: How and
in what dimensions (geographical, temporal, lexical, and conceptual) do convergent/divergent
patterns emerge between the domain of scientific production related to Al and information-
seeking behavior, based on Web of Science data, and the domain of public information demand,
based on Google Trends data? Taking the above into consideration, the present study aims to
address the following questions:

— How can convergent and divergent patterns between scientific outputs and public
searches in the field of Al and information-seeking behavior be described in
geographical, temporal, and lexical dimensions?

— What is the structure and dynamics of scientific outputs concerning the relationship
between Al and information-seeking behavior? (Thematic clusters, key actors)

— What is the structure and dynamics of concepts in public searches related to Al and
information-seeking behavior? (High-frequency vocabulary, co-occurrence patterns,
core expressions)

— What theoretical and policy implications (neglected areas, human-machine information
system design, and science policymaking) do the findings derived from
convergence/divergence entail?

This study aims to compare general search patterns and scientific outputs in the field of
artificial intelligence (Al) and information-seeking behavior by analyzing data from Google
Trends and the Web of Science. Employing a mixed-methods approach, this research examines
the degree of alignment or divergence among frequently occurring concepts, geographical
distribution, and temporal trends in order to provide a realistic picture of the relationship
between public information needs and research orientations.

Method

This applied research adopted a quantitative approach, utilizing scientometric and data-
mining methods and integrating data from Google Trends and the Web of Science database.
The research population comprised all documents indexed in the Web of Science in the relevant
field. Analyses were conducted using VOSviewer, RStudio, and the PyTrends library in Python,
focusing on three main axes: geographical overlap analysis, time-lag investigation, and
comparison of frequently occurring terms and themes in public searches with keywords from
scientific articles.

Results

In order to examine public demand in this domain, the temporal trends of the relevant
keywords were simultaneously extracted from Google Trends and plotted in Figure 1, thereby
enabling direct comparison and visual alignment across the trends. As shown in Figure 1, the
keyword “artificial intelligence” accounts for the highest public interest index by a considerable
margin and exhibits two notable peaks: the first peak in January 2018 with an index of 24, and
the second and largest peak in December 2025 with an index of 100, indicating an exponential
growth in public interest in this technology in recent years. In contrast, the keyword
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“information behavior” exhibits a far lower and more fluctuating trend, with its maximum index
never exceeding 5 throughout the entire period, indicating the general public's unfamiliarity
with this specialized term. The keyword “smart library” likewise showed a declining-stable
trend, with a maximum index of 4, and rarely exceeded an index of 1 during 2022-2024.
Conversely, the keyword “Al search,” which appeared in Google Trends data from November
2019 onward, has experienced remarkable growth, reaching an index of 66 in August 2025—a
finding that suggests a shift in public language from specialized library science expressions
toward practical and technological ones. It is worth noting that for the specialized keyword
“information-seeking behavior,” Google Trends displayed the message “not enough data,”
which is itself a meaningful finding confirming the divergence between the language of science
and public language. That is to say, this specialized expression has not yet reached the level of
public search.

100

27

® arificial intelligence B information behavior smartlibrary & ai search

Figure 1. Comparative analysis of public interest trends for selected keywords in the field of artificial
intelligence and information-seeking behavior in Google Trends

Findings revealed that while countries such as China and the United States lead in scientific
production in this domain, some developing nations—including Ethiopia and Nigeria—exhibit
very low levels of public searches due to infrastructural limitations, suggesting that
interpretations of divergence in such contexts should be approached with caution. At the lexical
level, the specialized term “information-seeking behavior” was absent from public searches and
was replaced by more tangible phrases such as “Al search.” Thematic clustering in this domain
technical

2 (13 2 (13

encompassed “human and cognitive dimensions,” “technology acceptance,
infrastructure,” and “social implications.” Furthermore, a semantic gap between the language
of science and public language was observed, along with a time lag between peaks in public
interest and the publication of scientific articles. Scientific outputs were primarily focused on
technical and algorithmic aspects, whereas public searches emphasized practical and interactive

dimensions.

In order to identify the theoretical and policy implications, it was first necessary to determine
the structure of the thematic clusters within the scientific output. To this end, a term co-
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occurrence map of the high-frequency keywords in this domain was generated from the Web
of Science database, which is presented in Figure 2.
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Figure 2. General map of keywords from scientific records in VOSviewer

According to Figure 2, four main clusters can be distinguished. Human and cognitive
dimensions, technology acceptance, technical infrastructures, and social implications constitute
the four clusters of this domain. This clustering provides the basis for analyzing gaps and
formulating policy implications. This clustering is presented because it serves as a foundation
for identifying neglected areas (topics that are not prominently represented within the clusters)
and for developing policy implications grounded in the balance among the clusters.

Discussion and Conclusion
The present study was conducted with the aim of examining patterns of convergence and
divergence between scientific outputs in the Web of Science and public searches in Google
Trends within the field of artificial intelligence (Al) and information-seeking behavior. The
findings revealed patterns of alignment and misalignment across four dimensions—
geographical, temporal, lexical, and conceptual—which are discussed below.

Scientometric findings indicate that China (1,237 records), the United States (782 records),
and the United Kingdom (254 records) have the highest scientific output in the field of Al and
information-seeking behavior, whereas Google Trends data reveal the highest search index for
the term “artificial intelligence” in countries such as Ethiopia, Nigeria, and Zimbabwe. This
seemingly contradictory gap is rooted in the manner in which the Google Trends index is
calculated, which is based on the ratio of searches for a term to total searches in that country,
rather than the absolute number of searches. This means that in countries with limited internet
infrastructure, even a small number of searches can generate a high index, whereas in developed
countries with enormous volumes of daily searches, the share of the term “artificial
intelligence” appears relatively smaller. Therefore, direct comparison of these indices between
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developed and developing countries can be misleading, since searching for the general term
“artificial intelligence” in developing countries may merely indicate superficial and preliminary
familiarity with the field, rather than necessarily an “urgent need” or “advancement” in demand.
Moreover, users in more developed countries likely employ more specialized expressions (such
as the names of specific algorithms) that cannot be traced in Google Trends data through direct
search methods. Consequently, interpreting this finding as “neglect of developing countries’
needs in knowledge production” requires further corroborating evidence. Another possibility is
that the information needs of these countries remain at the level of introductory familiarity,
while scientific outputs have moved toward more specialized issues.

From the perspective of the temporal dimension, the growth of scientific output in this field
from 2019 onward was accompanied by a peak of 1,458 articles in 2025. In contrast, the peak
of public searches for “artificial intelligence” was recorded in March 2024 (index = 100),
indicating a delay of approximately 12 to 18 months between the peak of public demand and
the peak of scientific production. This delay can be attributed in part to the inherent process of
knowledge production: from problem formulation to research design, execution, writing, peer
review, and publication, considerable time is expended. From this standpoint, the existence of
a temporal lag is not necessarily a sign of a “gap” or “delayed response”; rather, it may reflect
the natural cycle of knowledge production. At the same time, this pattern indicated that Google
Trends data can be considered by science policymakers as a prospective indicator for
identifying emerging topics. Regarding the keyword “smart library,” Google Trends data
showed a declining trend (from an index of 40 in 2017 to an average of 15 in recent years),
whereas related scientific output in the Web of Science increased. This misalignment may stem
from the fact that the concept of the “smart library” in the public sphere has gradually been
replaced by the term “digital library”. In other words, users may still be seeking the same
functions, but with different vocabulary. However, one notable exception to this pattern is
observed: China’s high ranking for the keyword “smart library,” which is consistent with that
country’s high scientific output in the same domain. This case can be interpreted as reflecting
China’s extensive investment in smart library technologies and smart city development, and it
constitutes one of the few instances in which convergence between public demand and scientific
production is observed at the geographical level. This finding indicated that divergence between
the two domains is not absolute, and that convergence is possible when science policymaking
aligns with public needs. On the other hand, the temporal results indicate that the first peak in
searches for “artificial intelligence” occurred in June 2018, coinciding with the release of early
Al models, and the second peak in March 2024 coincided with the public release of ChatGPT
and large language models. This pattern suggests that public demand responds with a delay of
approximately 12 to 18 months relative to technological developments—a phenomenon that
may be termed “temporary temporal divergence with eventual convergence.” In contrast, the
declining trend of “smart library” alongside the exponential growth of scientific output indicates
“directional divergence”: the academic community has moved toward the concept, while the
public has moved away from it.



Academic Librarianship and Information Research, Volume 60, Issue 2, 2026 8

Consistent with the findings, the absence of data for “information-seeking behavior” in
public searches, while this term has been employed in scientific outputs—particularly in the
works of leading researchers in this field—confirms “persistent lexical divergence” or even
“maximum lexical divergence.” Ordinary users do not search for such a phrase when seeking
an appropriate Al tool. This phrase is part of the internal language of information science, and
expecting its presence in everyday searches is unrealistic. In contrast, users employ alternative
expressions such as “Al search,” “chatbot,” and “how to find information with AL” These
expressions are semantically close to the concept of “searching for information with Al and
can serve as a bridge between the two domains. Therefore, what is observed is not an
unbridgeable “gap,” but rather a surface-level difference in the linguistic packaging of shared
concepts. Information science researchers, being aware of this linguistic difference, can employ
more comprehensible expressions when disseminating their findings.

The comparative analysis also revealed three patterns. First, convergence at the functional
level: while the specialized term “information-seeking behavior” does not exist in the public
sphere, expressions such as “what is artificial intelligence,” “search smart library,” and “digital
library” exhibit high frequency. This indicates that convergence exists at the level of needs and
functions, but divergence is observed at the level of specialized vocabulary. Second, lexical
divergence with signs of convergence: the omission of the hyphen in “information seeking,”
the use of the abbreviated term “Al,” and the replacement of “digital library” for “smart library”
indicated that users search for the same concepts with different language. This situation can be
termed formal divergence with semantic convergence. Third, prioritization divergence: the
academic community focuses on technical and algorithmic aspects (computer science with
1,102 articles), whereas the general public seeks conceptual understanding and practical
applications. This divergence at the level of thematic priorities, unlike the previous two patterns,
indicates a deeper misalignment that requires the attention of science policymakers.

From the conceptual dimension, the cluster analysis of scientific keywords revealed four
main clusters: “human and cognitive dimensions of information-seeking behavior,”
“technology acceptance and user experience,” “technical and algorithmic infrastructures,” and
“social implications and foresight.” These four clusters indicated the interdisciplinary nature of
this field. Notably, the blue cluster (technical infrastructures) and the green cluster (technology
acceptance) accounted for the largest volume of articles. This reflects the concentration of
research on “how to build systems” and “why users accept them.” However, a focus on
technical infrastructures does not necessarily mean neglecting user needs; rather, these
infrastructures are prerequisites for creating a desirable search experience for users. Compared
with the conceptual structure of public searches, differences are observed. In Google Trends
data, concepts such as “search’ and “chatbot” are more central, whereas in scientific clustering,
these concepts do not have a prominent independent presence. This difference can be attributed
to the different level of analysis: academia seeks the fundamental principles and algorithms that
underlie tools such as chatbots, whereas the general public deals directly with the tool itself.
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Therefore, rather than interpreting this difference as a “conceptual gap,” it can be regarded as a
reflection of two different levels of abstraction: a high level of abstraction (academia) and a
concrete-applied level (the public). Based on the patterns of convergence and divergence
identified across the geographical, temporal, and lexical dimensions, the following
considerations are noteworthy:

Certain topics require greater attention and have been somewhat neglected. Concepts such
as “chatbot” and “user search experience,” which exhibit high frequency in Google Trends data,
do not have a prominent presence in the clustering of scientific outputs. Furthermore, practical
questions of the “how to search with Al” type appear less frequently in academic literature
compared with theoretical questions of the “what and why” type. The difference in users’
lexical priorities—centered on “search” and ‘“application”—versus researchers’ focus on
“algorithm” and “infrastructure” indicated that the design of information systems requires
bridging these two levels. An exclusive focus on technical efficiency without attention to users’
language and practical needs may lead to reduced system acceptance. Moreover, the lexical gap
between the language of science and public language—such as the non-use of the term
“information-seeking behavior” in everyday searches—can impede the transfer of knowledge
to society. Science policymaking can reduce this gap by encouraging the production of
accessible content and the translation of specialized concepts into comprehensible language.

The present study also faced limitations. First, Google Trends data are limited to the terms
entered by users, which did not allow for distinguishing superficial searches from specialized
searches. Second, the Web of Science database covers only a portion of scientific output and
cannot encompass certain interdisciplinary research. Third, researchers may employ more
specialized vocabulary such that “artificial intelligence” or “information-seeking behavior” are
not necessarily used in the title and abstract; therefore, the search strategy employed in this
study may not have covered all relevant research. Future studies can establish deeper semantic
connections between specialized vocabulary and public expressions using natural language
processing methods. Additionally, comparative examination of user search behavior across
different countries, taking into account the level of development and internet access, can
provide a more accurate picture of geographical patterns.

The overall conclusion indicated that between scientific outputs and public searches in the
field of Al and information-seeking behavior, observable differences exist across geographical,
temporal, lexical, and conceptual dimensions. However, these differences do not necessarily
signify a “gap” or “deficiency”; rather, they may reflect the distinct nature of the two domains—
science versus society—different levels of abstraction, and the inherent temporal processes of
knowledge production. What can be beneficial is mutual awareness between these two domains
of each other’s language, needs, and priorities, rather than attempts to homogenize them.
Researchers in information science and knowledge studies can play an effective role as a bridge
between these two domains by translating specialized knowledge into comprehensible
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language. Furthermore, based on the research findings, the following recommendations can be
made for three different levels and domains:

— Information science researchers: Awareness of the difference between scientific
language and public language can contribute to more effective dissemination of research
findings. Employing alternative, comprehensible expressions such as “smart search”
instead of “Al-based information-seeking behavior” in abstracts and research reports can
reduce the communication gap.

— Science policymakers: Google Trends data can be used as a supplementary tool for
identifying topics that have attracted attention in the public sphere. However, an
exclusive emphasis on search volume and neglect of the specialized level of searches
(the difference between a general search for “artificial intelligence” and a specialized
search for “RAG” or “transformers”) can lead to incorrect prioritization.

— Development of human-machine information systems: The design of intelligent search
systems requires simultaneous attention to two levels: technical efficiency, on which
computer science researchers focus, and comprehensibility and usability, which require
the collaboration of specialists in information science and knowledge studies,
psychology, and human-computer interaction.
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