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With the rapid advancement of artificial intelligence (Al) technologies, understanding the factors
influencing user adoption has become increasingly critical. In agriculture, Al can serve as a
transformative learning tool within educational systems, driving improvements in productivity, cost
efficiency, and research and teaching accuracy. This study integrates the Task-Technology Fit (TTF)
and Unified Theory of Acceptance and Use of Technology (UTAUT) frameworks to examine the
key constructs influencing Al tool adoption among agricultural students. The statistical population
comprised 3,243 graduate students from lranian agricultural higher education institutions. A
multistage sampling approach, stratified by university and academic level, was employed to select
a random sample of 385 students using the inverse square root method. Data were collected via a
validated questionnaire, with reliability assessed through Cronbach’s alpha and composite reliability
indices. Structural equation modeling (PLS-SEM) was used to analyze relationships among
variables. Results indicated that performance expectancy, effort expectancy, and social influence
significantly impacted students’ behavioral intention to adopt Al tools, while facilitating conditions
and behavioral intention had strong positive effects on actual usage behavior. Furthermore, task-
technology fit demonstrated a significant positive influence on both behavioral intention and actual
use. These findings enhance the theoretical understanding of Al adoption in educational contexts
and provide practical recommendations for developers, policymakers, educators, and researchers to
optimize Al integration within agricultural curricula.
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1. Introduction

The increasing use of artificial intelligence (Al), particularly in applied fields such as agriculture, represents a
transformative shift toward enhanced productivity, efficiency, and sustainability (Pallottino et al., 2025;
Bampasidou et al., 2023). As agricultural education and research evolve, Al capabilities are increasingly
recognized for optimizing resource management, reducing labor costs, and improving crop performance (Ryan,
2023; Rane et al., 2024). However, the successful adoption of these technologies depends on the willingness and
ability of agricultural students, as future professionals, to utilize Al tools effectively (Bampasidou et al., 2023).
Despite growing interest in behavioral studies of Al adoption, a significant gap remains in understanding the
acceptance and use of Al tools among graduate students in the country (Jafari et al., 2024). Moreover, while
numerous studies have examined Al adoption across various domains, few have specifically focused on
agricultural higher education and the unique motivations and challenges faced by students in this field (Spanaki
et al., 2022; Bampasidou et al., 2023). To address this gap, the present study integrates the Unified Theory of
Acceptance and Use of Technology (UTAUT) with Task-Technology Fit (TTF) theory to develop a model for
the adoption of intelligent tools in Iran’s agricultural higher education system.

2. Methodology

This study is classified as applied research in terms of its objective and as field research in terms of data
collection. External independent variables were adapted from the scale developed by Venkatesh et al. (2003).
Actual use behavior was measured based on the number, diversity, and participation in training courses related
to Al tool applications in higher education, as referenced in previous studies (Du & Lv, 2024; Duong et al.,
2023). The Task-Technology Fit (TTF) construct was included with three items derived from prior research to
examine the alignment of Al tool features with students’ educational and research tasks (Du & Lv, 2024; Wu &
Chen, 2017; Tian & Yang, 2024). The statistical population consisted of all graduate students at public
agricultural and natural resources universities during the 2024—2025 academic year (N = 3,243). Using a multi-
stage sampling method, 385 valid questionnaires were collected and processed, meeting the required sample
size. Research hypotheses were tested using PLS-SEM in SmartPLS version 4. The validity of the measurement
model was assessed through factor loadings (above 0.7), convergent validity (AVE = 0.681-0.851), and
discriminant validity based on the Fornell-Larcker criterion (Fornell & Larcker, 1981) and the Heterotrait-
Monotrait (HTMT) ratio. Additionally, model reliability was evaluated using Cronbach’s alpha (o = 0.763—
0.913) and composite reliability (CR = 0.864-0.945), indicating high validity and reliability.

3. Results

Demaographic analysis of the students revealed that the majority were aged 2635 years, with an average
age of 30.86 years, and most were enrolled in master’s programs (62.6%). Although female respondents
(54%) slightly outnumbered male respondents (46%), the gender distribution was relatively balanced. All
proposed hypotheses (H1-H7) were statistically confirmed. The results indicated that performance
expectancy had a positive and significant effect on the mediating variable of behavioral intention (B = 0.188,
p < 0.01), while effort expectancy showed the strongest impact on behavioral intention (p = 0.557, p <
0.01). Social influence had a smaller but still significant effect on behavioral intention (3 =0.101, p <0.05).
Regarding factors influencing actual use behavior, both facilitating conditions (f = 0.295, p < 0.01) and
behavioral intention (f =0.316, p <0.01) exerted positive and significant effects. The inclusion of the Task-
Technology Fit (TTF) construct in the theoretical model was also statistically significant, with hypotheses
H6 and H7 confirming that TTF positively and significantly influenced both behavioral intention (B =0.118,
p <0.01) and actual use behavior (f = 0.326, p <0.01).

4. Discussion

This study employed an extended version of the UTAUT model to explore factors influencing graduate
students’ acceptance and use of Al tools. Key findings revealed that performance expectancy significantly
affects behavioral intention, as students are more likely to adopt Al tools when they perceive them as
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effective for learning and enhancing efficiency. Although early adoption faced challenges with output
guality, Al performance has improved over time. Effort expectancy also strongly predicted behavioral
intention, emphasizing the importance of user-friendly interfaces and minimizing technical barriers to
enhance Al tool adoption in agricultural education and research. Social influence emerged as a critical
factor, with media, professors, and peers shaping students’ perceptions and intentions, highlighting the
potential for educational planners to leverage social influence to promote responsible Al adoption.
Facilitating conditions directly influenced actual use behavior, underscoring the importance of external
support, resources, and access to knowledge for effective Al integration in education. Behavioral intention
was a strong predictor of actual use behavior, reinforcing the need for targeted training and curriculum
integration to cultivate positive attitudes toward Al tools. Finally, Task-Technology Fit (TTF) played a
significant mediating role, demonstrating that alignment between Al tools and users’ tasks is crucial for
acceptance and use; developers must prioritize user needs, while instructors should ensure educational
objectives align with Al capabilities. Overall, the study highlights the importance of addressing
performance, usability, social influence, and resource availability to foster Al adoption in higher education,
particularly in agricultural contexts.

5. Conclusion

This research offers significant theoretical and practical contributions. The findings enhance understanding
of the factors influencing the acceptance and use of Al tools in agricultural higher education and provide a
theoretical foundation for the adoption of this emerging technology in Iran. Practically, the study offers
strategies for educational tool developers, policymakers, professors, and researchers to promote Al
technologies in higher education while maintaining teaching quality. Given concerns about privacy and
ethical issues, guidelines for ethical education and research should be established to address challenges
such as over-reliance, plagiarism, and fraud. The conscious and ethical use of Al tools can facilitate
personalized learning experiences and enhance student engagement. Additionally, professors should
continuously evaluate the alignment of Al capabilities with students’ research and learning needs, which
necessitates specialized training programs to improve Al literacy among educators.
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