1.

Journal of Human-Information

Interaction

kharazmi University

The Role of Users' Mental Models in Technology Acceptance of
Academic Library Systems: A Case Study of Shahid Madani University
of Azerbaijan

Karrar Salman Davood Al-asadi''"' | Reza Akbarnejad®>'"' | Ali Moradmand3':

M.A. Department of Knowledge and Information Science, Faculty of Educational Sciences and
Psychology, Azarbaijan Shahid Madani University, Tabriz, Iran E-mail: karrarasadi@gmail.com

2. Assistant Professor, Department of Knowledge and Information Science, Faculty of Educational Sciences

and Psychology, Azarbaijan Shahid Madani University, Tabriz, Iran E-mail: akbarnejad.reza@gmail.com

3. Assistant Professor, Department of Knowledge and Information Science, Faculty of Educational Sciences

and Psychology, Azarbaijan Shahid Madani University, Tabriz, Iran E-mail: amoradmand@gmail.com

Article Info ABSTRACT
Article type: Purpose: This study aimed to investigate the role of users' mental models as a key
Research Article | cognitive factor in technology acceptance of academic library systems at Shahid

Article history:

Received 16
March 2026

Received in
revised form

Madani University of Azerbaijan.
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Ac 0165 May 2026 on TAM. Content validity was confirmed by 12 experts using CVR and CVI
pted 26 May | . S . .

2026 indices, and reliability was confirmed using Cronbach's alpha coefficient. Data

Published online | Were analyzed using SPSS software.

26 June 2026 Findings: Results showed that the mean of overall mental models (3.38) and
technology acceptance (3.78) were both above the theoretical average (3). The
highest mean among mental model dimensions was for "social and cultural

Keywords: influences" (3.73), while "perception of search logic and system architecture" had

Users' Mental the lowest mean (3.11). Among TAM components, "perceived usefulness" (4.01)

Models, had the highest and "perceived ease of use" (3.40) had the lowest mean. The five

Technology dimensions of mental models together explained 40.1% of the variance in

Acceptar_lce, technology acceptance. "Social and cultural influences" had the strongest positive

A.cademlc effect, while "compatibility with research and educational needs" had a negative

L1brgry Systerr_ls, effect on technology acceptance.

Shahid Madani Conclusions: This study demonstrated that users' mental models play a

Ul’llVGI‘S}ty of determining role in technology acceptance of academic library systems, and TAM

Azerbaijan as a motivational-cognitive framework needs to be complemented by mental

models as a cognitive-interpretive framework. Social and cultural influences were
identified as the most important dimension of mental models in explaining
technology acceptance, indicating the socio-cultural nature of technology
acceptance in Iranian academic libraries.

Cite this article: Al-asadi, K.S.D., Akbarnejad, R., & Moradmand, A. (2026). The Role of Users' Mental
Models in Technology Acceptance of Academic Library Systems: A Case Study of Shahid

Madani

University

of Azerbaijan. Human-Information Interaction, 13(2), 46-68.

https://doi.org/10.22034/hii.2026.137991.1018

© The Author(s).

Publisher: University of Kharazmi.



mailto:karrarasadi@gmail.com
mailto:akbarnejad.reza@gmail.com
mailto:amoradmand@gmail.com
https://doi.org/10.22034/hii.2026.137991.1018
https://orcid.org/0009-0008-9101-9933
https://orcid.org/0000-0003-3226-9031
https://orcid.org/0000-0003-3619-2270

Journal of Human-Information

Interaction

kharazmi University

Introduction

Despite substantial investments in academic library technologies, university students and faculty do
not always use library systems to their full potential. Users may recognize the value of digital library
systems while perceiving them as difficult or inconsistent with their expectations. This suggests that
technology acceptance cannot be explained solely by technical characteristics or conventional
motivational factors. One potentially important factor is the user’s mental model, or the internal
cognitive representation through which users understand how an information system works and how
they should interact with it.

The Technology Acceptance Model (TAM) proposed by Davis (1989) has been widely used to
explain technology acceptance, particularly through perceived usefulness and perceived ease of use.
However, TAM provides limited insight into the cognitive structures underlying these perceptions.
Prior experiences with search engines, social media, databases, and other information systems can
shape users’ expectations of digital libraries. Differences between these mental models and the actual
logic and architecture of library systems may increase perceived complexity and reduce effective
use.

Accordingly, this study examined the role of users’ mental models in technology acceptance of
the academic library system at Shahid Madani University of Azerbaijan. Five dimensions of mental
models were examined: cognitive structure and information-processing style; expectations and prior
experiences; perceptions of search logic and system architecture; compatibility with research and
educational needs; and social and cultural influences. The study investigated the level of users’
mental models, the level of technology acceptance, and the contribution of mental models and their
dimensions to technology acceptance.

Methods

This quantitative, applied study employed a descriptive-survey design with a correlational approach.
The statistical population consisted of 8,429 students enrolled at Shahid Madani University of
Azerbaijan during the 2025-2026 academic year. Based on the Krejcie and Morgan table, 367
students were initially selected using stratified random sampling based on faculty and gender. After
data screening, responses from students who had never used the university library system were
excluded, resulting in 364 valid questionnaires.

Data were collected using two instruments. The first was a researcher-developed 20-item Users’
Mental Model Assessment Questionnaire covering five dimensions: cognitive structure and
information-processing style; expectations and prior experiences; perceptions of search logic and
system architecture; compatibility with research and educational needs; and social and cultural
influences. The second was a 17-item Technology Acceptance Questionnaire based on TAM,
measuring perceived usefulness, perceived ease of use, attitude toward use, and behavioral intention.
Both instruments used a five-point Likert scale.

Content and face validity were assessed by experts in information science and academic
librarianship. Of 12 invited experts, seven completed the validation process. CVR and CVI results
indicated acceptable content validity for all items. Linguistic and conceptual reviews were also
conducted. Cronbach’s alpha coefficients for the overall scales and dimensions exceeded 0.70,
indicating satisfactory reliability. Data were analyzed using SPSS 26 through descriptive statistics,
one-sample t-tests, Pearson correlations, and simple and multiple linear regression.

Findings

Women constituted 50.5% and men 49.5% of the respondents. Undergraduate, master’s, and doctoral
students represented 54.95%, 40.11%, and 4.95% of the sample, respectively, while 78.9% were
under 26 years of age. Although approximately three-quarters reported moderate to very high
familiarity with computers and information technology, interaction with the university library system
was limited: 67.3% reported rare use and 65.4% had used the system for less than six months. This
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indicates a gap between general technological familiarity and sustained engagement with the
academic library system.
e Users’ Mental Models

The overall mean score for users’ mental models was 3.38 out of 5, significantly above the
theoretical midpoint (p < .001). All five dimensions were also significantly above the midpoint.
Social and cultural influences had the highest mean (3.73), followed by expectations and prior
experiences (3.55). Perceptions of search logic and system architecture had the lowest mean (3.11),
while cognitive structure and information-processing style and compatibility with research and
educational needs scored 3.24 and 3.28, respectively.

These results indicate that users’ mental models are influenced particularly by their social
environment and previous experiences with other information systems. Peer and instructor
recommendations, academic culture, training, and facilitating conditions appear to shape how
students understand library technologies. In contrast, their relatively weaker understanding of search
logic and system architecture suggests limited awareness of how information is organized and
retrieved within the library system.

e Technology Acceptance

Overall technology acceptance had a mean of 3.78, significantly above the theoretical midpoint
(p <.001). Perceived usefulness had the highest mean (4.01), followed by behavioral intention (3.96)
and attitude toward use (3.86). Perceived ease of use had the lowest mean (3.40), although it remained
significantly above the midpoint.

Thus, students generally recognized the academic and research value of the library system but
were less positive about its ease of use. This finding suggests a functional and cognitive gap: users
understand why the system is useful more readily than how to use it efficiently and comfortably.

e Contribution of Mental Models to Technology Acceptance

Simple regression showed a significant positive relationship between overall mental models and
technology acceptance (R =.487, R>=.237, p <.001). Thus, users’ overall mental models explained
23.7% of the variance in technology acceptance.

Multiple regression demonstrated that the five mental-model dimensions jointly explained 40.1%
of the variance in technology acceptance (R = .633, R? = .401, adjusted R? =.393; p <.001). Social
and cultural influences had the strongest positive effect (f = .429), followed by cognitive structure
and information-processing style (B = .214), expectations and prior experiences (f = .192), and
perceptions of search logic and system architecture (p = .102). All four effects were significant. In
contrast, compatibility with research and educational needs had a significant negative effect (3

=-.126,p =.007).
Table. Multiple regression coefficients for the dimensions of users’ mental models
Predictor B SE B t P
Constant 0.947 0.329 — 2.880 .004
Cognitive structure and information-processing style | 0.250 0.052 0.214 4.802 <.001
Expectations and prior experiences 0.213 0.054 0.192 3.907 <.001

Perceptions of search logic and system architecture 0.079 0.036 0.102 2.236 .026
Compatibility with research and educational needs —0.219 | 0.081 —0.126 | —2.702 .007
Social and cultural influences 0.469 0.055 0.429 8.588 <.001

Discussion and Conclusion

The findings demonstrate that users’ mental models constitute an important cognitive dimension of
technology acceptance in academic library systems. Although both mental models and technology
acceptance were above their theoretical midpoints, the differences among dimensions reveal
important challenges. Social and cultural influences were strongest, whereas perceptions of search
logic and system architecture were weakest. This suggests that students’ understanding of library
technologies is shaped more by social experience and exposure to other technologies than by a clear
understanding of the internal logic of library systems.
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The importance of prior experience is consistent with research showing that users transfer
expectations developed through Google, social media, academic databases, and other digital
environments to library systems. Expectations of intuitive interfaces, simple searching, relevance
ranking, personalization, and immediate access may create cognitive friction when library systems
operate differently. Libraries should therefore explicitly support the development of appropriate
mental models rather than assuming that users naturally understand bibliographic structures, Boolean
operators, filters, or database architecture.

The technology acceptance results reinforce this interpretation. Perceived usefulness was
considerably stronger than perceived ease of use, indicating that students recognize the system’s
value but may experience difficulties in using it. A system can therefore be considered valuable while
remaining underused when the cognitive effort required to obtain that value is perceived as excessive.
The reported low frequency of system use further emphasizes the practical significance of this issue.

The regression findings provide strong support for the central argument of the study. The overall
mental model explained 23.7% of the variance in technology acceptance, while its five dimensions
collectively explained 40.1%. This indicates that mental models should be considered a
multidimensional construct. Social and cultural influences were the strongest predictor, emphasizing
the role of instructors, peers, academic culture, training, and facilitating conditions. Cognitive
structure and information-processing style and expectations and prior experiences also positively
predicted acceptance, suggesting that both users’ ways of organizing information and their previous
technological experiences influence acceptance.

The negative effect of compatibility with research and educational needs was unexpected. One
possible explanation is that users with more advanced academic needs may have higher expectations
and greater familiarity with specialized scholarly databases. Consequently, they may be more capable
of identifying limitations in the university library system and evaluating it less favorably. Thus,
greater alignment with academic information needs may increase awareness of system deficiencies
rather than necessarily increasing acceptance.

Overall, the findings suggest that TAM, although valuable for explaining motivational aspects
of technology acceptance, does not fully capture the cognitive processes through which users
interpret information systems. Mental models provide a complementary framework for explaining
how prior experience, cognitive processing, system understanding, educational needs, and social
context shape technology acceptance. Integrating mental models with TAM may therefore provide a
more comprehensive framework for understanding technology acceptance in academic libraries.

From a practical perspective, academic libraries should adopt user-centered design, simplify

search processes, provide contextual guidance, and develop training programs that address
misconceptions about information retrieval. Instructors and librarians can serve as social models by
integrating library systems into teaching and research activities, while peer-based learning can
reinforce positive experiences. System developers should also reduce the cognitive distance between
users’ existing mental models and the actual architecture of library systems.
In conclusion, users’ mental models play a substantial role in the acceptance of academic library
technologies. Their five dimensions collectively explained 40.1% of the variance in technology
acceptance, with social and cultural influences emerging as the strongest positive predictor.
Improving acceptance therefore requires more than technological upgrading; it also requires attention
to the cognitive, experiential, educational, and social contexts through which users interpret
technology. Integrating TAM with users’ mental models can provide a richer theoretical and practical
basis for designing, implementing, and promoting academic library systems in the context of Iranian
higher education.

Ethical Considerations
Teacher participation was informed and voluntary. Data confidentiality was maintained, and no
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