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Objective: With the advancement of digital technologies, Artificial Intelligence (AI) has
emerged as a novel tool in the field of education. This technology plays an important role
in increasing students' academic motivation and improving the group learning process by
providing personalized, interactive, and collaborative solutions. Al enhances student
engagement by creating attractive learning environments that are tailored to each
student’s individual needs. Additionally, Al tools such as virtual learning platforms,
simulators, and content recommendation systems allow students to engage more
effectively and collaboratively in group activities. The purpose of this study was to
investigate the impact of the application of artificial intelligence on teaching concerning
students’ academic motivation and group learning. The research method was a quasi-
experimental design using a pre-test/post-test approach with a control group.

Methods: The statistical population included 30 students from District Five of Tehran,
who were selected through convenience sampling and divided into two groups (15
participants each) — experimental and control. Data collection tools consisted of the
Academic Motivation Questionnaire developed by Fredricks, Blumenfeld, and Paris
(2004), and the Group Learning Questionnaire by Lemy Loren (1998).

Results: Data were analyzed using covariance analysis. The findings revealed that the
application of artificial intelligence in teaching impacts students' academic motivation.
Furthermore, the application of artificial intelligence in teaching affects students' group
learning.

Conclusions: Based on the research findings, it can be concluded that artificial
intelligence is a powerful tool for enhancing academic motivation and group learning.
Using this technology in teaching can contribute to improving the quality of education

and learning.
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Extended Abstract

1. Introduction

Learning and teaching are effective when both the cognitive aspects and students' emotions
and motivation are taken into account. Academic motivation, which includes interest, drive,
and commitment to learning, plays a key role in academic success. Research has shown that
information technology and artificial intelligence (Al) can enhance students' motivation and
engagement. These technologies not only personalize the learning experience but also, by
automating administrative tasks, allow more time for meaningful teacher-student
interactions. Overall, high academic motivation is associated with better academic
performance, positive behavior, and educational progress.

Collaborative learning, as an effective educational approach, helps students develop
social and problem-solving skills through teamwork and interaction. Al can enhance
collaborative learning by providing tools for facilitating group interactions and offering
instant feedback. However, the use of Al in education comes with challenges such as data
privacy concerns and algorithmic biases. Therefore, further research is essential to fully
leverage the benefits of this technology. This study investigates the impact of Al on
students' academic motivation and collaborative learning.

2. Materials and Methods

The research method was a quasi-experimental design using a pre-test/post-test approach
with a control group. The statistical population consisted of 30 students from District Five
of Tehran, who were selected as the sample through convenience sampling and divided into
two groups (15 participants each): control and experimental. The experimental group
received training over six sessions using artificial intelligence tools in teaching. The content
of the six sessions is as follows:
First Session: Introduction to Basic Concepts of Artificial Intelligence and Its
Applications in Learning
o Key concepts of Al (machine learning, natural language processing, etc.)
o Al applications in learning (personalized learning, automated assessment, content
generation, etc.)
e Introduction to practical Al tools for students (adaptive learning platforms,
educational chatbots, etc.)
o Discussion and exchange of views on the opportunities and challenges of using Al in
learning
Second Session: Using Al for Personalized Learning and Increasing Academic
Motivation
e Familiarization with adaptive learning platforms and how to use them
e Designing personalized learning activities using Al tools
e  Providing personalized feedback to students using Al
e Reviewing practical examples of Al applications in personalized learning and
increasing academic motivation
Third Session: Using Al to Enhance Group Learning and Social Interactions
e Familiarization with Al tools to facilitate group learning (online collaboration
platforms, group chatbots, etc.)
« Designing group activities using Al tools
e Providing group and individual feedback using Al
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« Reviewing practical examples of Al applications in enhancing group learning and
social interactions
Fourth Session: Using Al for Generating Group Educational Content
o Familiarization with Al-based educational content creation tools
« Designing interactive and engaging educational content in groups using Al
o Using Al to create multimedia group content
e Reviewing practical examples of Al applications in generating group educational
content
Fifth Session: Using Al for Solving Group Problems and Critical Thinking
« Familiarization with Al tools for solving group problems and critical thinking
e Designing group problem-solving activities using Al
« Providing analytical and constructive feedback to groups using Al
e Reviewing practical examples of Al applications in solving group problems and
fostering critical thinking
Sixth Session: Examining Challenges and Solutions for Using Al in Group Learning and
Academic Motivation
« Exploring ethical and practical challenges of using Al in group learning and academic
motivation
e Proposing solutions to address these challenges
o Discussion and exchange of views on the future of Al in group learning and academic
motivation
o Offering recommendations for the effective use of Al in group learning and academic
motivation
Data collection tools included questionnaires on academic motivation and group
learning:
Academic Motivation Questionnaire: This questionnaire was developed by Fredricks,
Blumenfeld, and Paris in 2004. It consists of 15 questions and three components. Its validity
was confirmed through content validity, and its reliability was measured at 0.70 using
Cronbach's alpha, indicating satisfactory reliability.
Group Learning Questionnaire: This questionnaire was created by Lemy Loren in 1998.
It contains 12 questions. The validity of the group learning questionnaire was confirmed by
experts in the field, and its reliability was measured at 0.70 using Cronbach's alpha,
indicating satisfactory reliability.

3. Results

The descriptive information related to the dependent variables of the research in the pre-test
and post-test, broken down by the experimental and control groups, is reported above.
Based on the table, the mean scores for both experimental groups increased in the post-test;
however, to determine the statistical significance of this increase, one must refer to the
inferential findings.

Before testing the research hypothesis using multivariate analysis of covariance, the
assumption of normality was examined using the Kolmogorov-Smirnov test, and this test
was confirmed for both variables at both measurement stages in the two groups with a
significance level greater than 0.05. The assumption of homogeneity of variances was
examined using Levene's F test, and the results of this test showed that the assumption of
homogeneity of variances was confirmed for both variables with a significance level greater
than 0.05. The assumption of equality of variance-covariance matrices was also tested using
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Box’s M test and was confirmed with a significance level of 0.947. The regression slope
assumption was also tested using the ANOVA test and was confirmed for both variables
with a significance level greater than 0.05.

The table above shows the result of the analysis of covariance test to examine the
difference between the experimental and control groups while removing the effect of the
pre-test. According to the second row of the table, and controlling for the effect of the pre-
test, it is observed that the experimental and control groups have a significant difference in
the post-test (F = 631.070, p < 0.05). Therefore, the post-test scores for the experimental
and control groups, controlling for the effect of the pre-test, are statistically significantly
different at the 0.05 confidence level, and with 95% confidence, the hypothesis "Artificial
intelligence in teaching affects academic motivation" is confirmed.

The table above shows the result of the analysis of covariance test to examine the
difference between the experimental and control groups while removing the effect of the
pre-test. According to the second row of the table, and controlling for the effect of the pre-
test, it is observed that the experimental and control groups have a significant difference in
the post-test (F = 182.606, p < 0.05). Therefore, the post-test scores for the experimental
and control groups, controlling for the effect of the pre-test, are statistically significantly
different at the 0.05 confidence level, and with 95% confidence, the hypothesis "Artificial
intelligence in teaching affects students' group learning" is confirmed.

4. Discussion and Conclusion

The results of the first hypothesis showed that artificial intelligence (Al) in teaching impacts
students' academic motivation. This study aligns with research by Hajati Kaji (2024),
Ahmadzadeh (2024), Hashemi (2024), Heidari et al. (2024), Chiu and Rospigliosi (2024),
Triow (2024), and Wang et al. (2024). Al has become one of the most transformative tools
in educational processes, revolutionizing traditional teaching methods through adaptive
learning systems, virtual teachers, educational chatbots, and learning data analysis. One key
aspect is its ability to create personalized and interactive learning environments tailored to
individual student needs, fostering engagement and motivation. For example, Al-powered
platforms can assess knowledge levels and weaknesses to deliver customized content.
Additionally, intelligent tools like chatbots and recommendation systems enhance group
interactions and provide instant feedback, which strengthens students' intrinsic motivation,
self-regulated learning strategies, and adaptability to challenges, while also reducing
academic stress. The second hypothesis demonstrated that Al in teaching also significantly
affects group learning among students. This finding is consistent with studies by Hajati Kaji
(2024), Ahmadzadeh (2024), Hashemi (2024), Heidari et al. (2024), Chiu and Rospigliosi
(2024), Triow (2024), and Wang et al. (2024). Al fosters collaborative and adaptive learning
environments by analyzing students’ behaviors and offering need-based recommendations.
For instance, it enables each learner within a group to progress at their own pace while
maintaining effective peer collaboration. Tools such as Al-driven simulations, gamified
learning, virtual reality, and augmented reality make learning more engaging and
experiential. Furthermore, Al’s ability to adjust task difficulty based on individual progress
and provide real-time feedback enhances both group dynamics and individual learning
outcomes. Despite these advantages, challenges remain, including equitable access to
technology, privacy concerns, and cultural or pedagogical variations. To maximize AI’s
potential in education, proper training for teachers and students and addressing existing
limitations are essential.
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