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ARTICLE INFO ABSTRACT

Article history: Given the rapid expansion of artificial intelligence (Al) technologies across various domains,
Received: 27 Auguast 2025 identifying the factors that influence students’ adoption and use of these tools has become
Revised: 20 November 2025 increasingly important. This study aimed to analyze the usage behavior of Al tools among
Accepted: 29 November 2025 agricultural students using an integrated approach that combines Structural Equation Modeling

(SEM) and Artificial Neural Network (ANN). The research employed a descriptive-survey
method, and the study population consisted of students from Sari University of Agricultural

Keywords: Sciences and Natural Resources who had participated in Al-related courses during the 2022-2023
Artificial Intelligenc academic years. Using Krejcie and Morgan's table, a sample size of 176 was determined, and data
Agricultural higher education were collected through stratified random sampling with proportional allocation. The main
Avrtificial neural network research instrument was a questionnaire, whose validity and reliability were confirmed. Data
Structural equation modeling analysis was conducted using SEM with SmartPLS3 software and ANN analysis to incorporate
Technology adoption complementary linear and nonlinear perspectives in explaining user behavior. The findings

revealed that all examined variables—social norms, self-efficacy, perceived usefulness, perceived
ease of use, and technology access—had a significant positive effect on the usage behavior of Al
tools. Among these factors, social norms played the most substantial role in the SEM analysis,
indicating that support from peers, instructors, and the university environment were the primary
drivers of technology adoption. In contrast, the ANN analysis highlighted the critical importance
of self-efficacy, suggesting that students’ belief in their individual capability to use technology is
a latent yet highly influential factor. Additionally, the results underscored that without adequate
access to technological infrastructure, other motivational factors would be ineffective. Based on
the findings, facilitating the adoption and utilization of Al tools in agricultural higher education
can be achieved by strengthening a technology-oriented culture within academic environments,
enhancing students’ digital self-efficacy, developing technological infrastructure, designing user-
friendly tools tailored to the needs of agricultural disciplines, and providing continuous and up-
to-date training in Al.

1. Introduction

In the current era, the digital revolution and the emergence of novel technologies, including artificial intelligence (Al),
have transformed all scientific and professional fields, including agriculture. Although the extensive applications and
potential benefits of Al tools in agriculture are well documented, there remains a significant gap in understanding the
factors influencing users' intentions and actual behaviors regarding these technologies within agricultural higher education
systems. Meanwhile, advancements in Al represent one of the key developments capable of revolutionizing education
and learning. Despite these advancements, a fundamental challenge in effectively leveraging Al technologies lies in the
level of readiness, awareness, and attitudes of the academic community toward these technologies. Various studies have
shown that users' attitudes and levels of knowledge regarding new technologies are key predictors of their acceptance or
resistance. This significance has led to numerous studies on Al usage behavior among users, particularly in academic
settings, identifying various influential factors. A general review of existing research indicates that most studies have
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either focused solely on technology-centered examinations of Al or approached it from a purely technical and engineering
perspective, with limited attention given to analyzing the factors influencing students' behavior in agricultural disciplines.
Furthermore, field studies employing rigorous psychometric tools and structural analyses such as structural equation
modeling (SEM) are scarce in this context. Therefore, the present study aims to fill this research gap by conducting a
comprehensive and systematic assessment of the factors affecting Al usage, the results of which can significantly
contribute to the design of technology-enhanced educational programs, the improvement of digital literacy, and the
alignment of higher education systems with global developments. Given the existing research gap at the national and
regional levels, this study was conducted to analyze the usage behavior of Al tools among agricultural students.

2. Methodology

This study is applied in purpose and quantitative in paradigm. Data were collected through a survey. The statistical
population consisted of students at Sari University of Agricultural Sciences and Natural Resources (N = 310) who had
participated in at least one Al-related training course during 2023 and 2024. Stratified random sampling with proportional
allocation was employed, in which strata were defined based on educational level, and the sample size for each stratum
was determined according to its proportion within the population. Using Krejcie and Morgan's table, the sample size was
estimated at 172; however, data from 176 questionnaires were analyzed to enhance reliability. The data collection
instrument was a researcher-developed questionnaire based on theoretical literature and previous studies, consisting of
two sections: demographic information (major, educational level, gender, and Al usage experience) and research model
components (items measured on a Likert scale ranging from "not at all” to "very much™). The validity of the research
instrument was confirmed through feedback from experts in the field of education and professors of agricultural extension
and education. To assess reliability, Cronbach's alpha and composite reliability indices were calculated. To
comprehensively examine the linear and nonlinear relationships between exogenous and endogenous constructs, this
study employed a hybrid methodology integrating SEM and ANN. In the first stage, partial least squares structural
equation modeling (PLS-SEM) was conducted using SmartPLS version 3 to examine the linear relationships between
constructs. In the second stage, to address the limitations of SEM in capturing nonlinear relationships, a multilayer
perceptron (MLP) artificial neural network (ANN) analysis was applied. The implemented MLP framework in this study
consisted of three main components: an input layer, one or more hidden layers, and an output layer. In the ANN model,
the input layer represented the independent variables (social norms, self-efficacy, perceived usefulness, perceived ease of
use, and access), while the hidden layers facilitated nonlinear processing and feature extraction. The output layer enabled
the prediction of the dependent variable, Al tool usage behavior. Both the hidden and output layers used the sigmoid
activation function, a common choice in classification-based research.

3. Findings

The findings revealed that all examined variables, including social norms, self-efficacy, perceived usefulness, perceived
ease of use, and access to technology, had a positive and significant effect on Al tool usage behavior. Among these factors,
social norms played the most prominent role in the SEM analysis, indicating that support from peers, professors, and the
academic environment was the most critical driver of using these technologies. In contrast, the ANN analysis highlighted
the distinctive importance of self-efficacy, demonstrating that students' belief in their individual ability to use technology
may be a latent yet highly influential factor. The results also indicated that without adequate access to technological
infrastructure, other motivational factors would not achieve the necessary level of effectiveness.

4. Discussion

This study, by employing a novel hybrid approach (SEM-ANN), provides a multi-layered and deeper understanding of the
factors determining Al acceptance among agricultural students. While the SEM analysis confirmed the prominent and linear
role of social norms as the strongest predictor, the key and distinctive finding of this research was the identification of the
nonlinear and complex roles of self-efficacy and access to technology through ANN analysis. This suggests that the impact of
these variables may not be simple or direct but may vary in intensity at different levels, thereby influencing user behavior in
different ways—a phenomenon that traditional linear models are unable to detect. These findings enrich the existing theoretical
discussion by demonstrating that integrating theory-based models (such as TAM and TPB) with data-driven methods (such as
ANN) can better explain the complexity of human behavior when interacting with new technologies. From a practical
perspective, these results emphasize that educational policies aimed at promoting Al acceptance must adopt a multifaceted
strategy rather than merely focusing on usefulness and ease of use. Such a strategy should include fostering a supportive
organizational culture to normalize Al use, implementing training programs to enhance students' self-confidence, and, most
importantly, ensuring equitable and barrier-free access to the necessary infrastructure and tools for all students in order to prevent
the widening of the digital divide.

5. Conclusion
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In conclusion, this research emphasizes that Al acceptance among agricultural students is a multidimensional phenomenon
primarily shaped by five key factors: social norms (as the strongest predictor), access to technology, perceived ease of use,
perceived usefulness, and self-efficacy. The findings particularly highlight the pivotal role of the social environment and
academic culture, suggesting that normalizing Al use can serve as a primary driver of its acceptance. Additionally, the
identification of the nonlinear and complex role of self-efficacy through ANN analysis indicates that enhancing students' self-
confidence through practical training can significantly influence usage behavior. Alongside these factors, the decisive influence
of infrastructure and equitable access is emphasized as a fundamental prerequisite. Ultimately, these results call on educational
policymakers to adopt a comprehensive approach in which organizational culture-building, infrastructure development, skill-
based training, and the design of user-friendly tools relevant to the specialized field are pursued simultaneously to achieve
widespread and meaningful Al acceptance in agricultural higher education.
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