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ABSTRACT

Background and Purpose: Academic achievement motivation and self-efficacy are two critical factors
in students' academic success. Achievement motivation is the force that drives students to learn and achieve
success, while self-efficacy strengthens their belief in their abilities. The present study aimed to investigate
the effect of the Intelligent Personalized Tutoring System (ITS) on academic achievement motivation and
self-efficacy of seventh grade students.

Methodology: This study utilized a quasi-experimental method with a pretest-posttest control group
design. The statistical population consisted of seventh-grade students from a selected school. Sampling was
conducted using a random method, and 60 students were divided into experimental and control groups. Data
collection tools included the standardized Academic Motivation questionnaires (1980, 1981), the Academic
Self-Efficacy Questionnaire by Jinks and Morgan (1999).
Results: Data analysis was conducted using covariance analysis (ANCOVA). The findings revealed that the
use of ITS had a significant impact on increasing students' achievement motivation and academic self-
efficacy. Students who utilized this system demonstrated a notable improvement in motivational and self-
efficacy aspects compared to the control group. These findings align with educational theories, particularly
Bandura’s self-efficacy theory, indicating that personalized instruction accompanied by immediate feedback
can enhance students’ sense of competence and confidence.
Conclusion: According to the results of this study, the use of smart tutoring system has a significant impact
on students' motivation for academic achievement and academic self-efficacy. It is suggested that special
attention be paid to providing constructive and personalized feedback, using gamification techniques, and
creating interactive learning environments in the design and implementation of smart tutoring systems.
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Extended Abstract

Background and Purpose:

The two concepts of achievement motivation and academic self-efficacy play a central role in
the learning process and academic success. Achievement motivation refers to an individual's
effort, enthusiasm, and perseverance to achieve educational goals and includes internal and
external factors affecting learning. Academic self-efficacy also refers to an individual's belief in
their ability to successfully complete academic tasks and has been proposed in Bandura's social-
cognitive theory as one of the main predictors of learner behavior and performance. Research
evidence shows that technology-based learning environments, especially smart tutoring systems,
can increase motivation and self-efficacy by providing real-time feedback, adaptive learning
paths, and personalized exercises. These systems provide a platform for learners' cognitive and
psychological growth by promoting a sense of control, creating active interaction with content,
and providing learning experiences tailored to individual characteristics

Methodology:

This study was a quasi-experimental study with a pretest-posttest design with a control group.
The statistical population included all seventh-grade female students in Shushtar in the
academic year 1403-1404, from which 60 were selected using convenience sampling and
randomly assigned to two experimental (30) and control (30) groups. Two standard
guestionnaires were used to measure the dependent variables: Harter Academic Motivation
Questionnaire (1980, 1981): Includes 33 items, with a five-point Likert scale, which measures
intrinsic and extrinsic academic motivation. The reliability of this instrument has been reported
in previous studies as 0.92. Jing and Morgan Academic Self-Efficacy Questionnaire (1999):
Includes 30 items in three subscales of talent, effort, and context, with an overall reliability of
0.82. The experimental group participated in a 10-session course using the IXL intelligent
platform. The platform uses artificial intelligence to provide personalized exercises, real-time
feedback, adaptive learning paths, and motivational elements such as scoring and digital badges.
The control group received their regular training without using the platform. Data analysis was
performed using the regression method. Comparison of the pre-test and post-test scores of the
two groups served as the basis for examining the hypotheses.

Findings:

Descriptive statistics showed that the mean scores of achievement motivation and academic
self-efficacy in the experimental group increased significantly in the post-test phase.
Specifically, the mean achievement motivation increased from 3.06 in the pre-test to 4.09 in the
post-test, and the mean academic self-efficacy increased from 2.40 to 3.80. The assumptions of
multivariate analysis of covariance, including normality of data, homogeneity of variances, and
equality of covariance matrices, were met. The results of the MANCOVA test showed that the
personalized intelligent tutoring system had a positive and significant effect on students'
achievement motivation and academic self-efficacy (p < 0.05). This intervention explained 76%
of the changes in achievement motivation post-test scores and 67% of the changes in academic
self-efficacy. Univariate analyses also confirmed that the system significantly improved
students' achievement motivation (> = .85) and academic self-efficacy (> = .81). These
findings indicate that the use of the personalized intelligent tutoring system can significantly
improve students' motivation and sense of self-efficacy in educational settings.

Discussion and Conclusion:

The present study aimed to investigate the effect of using a personalized smart tutoring system
on achievement motivation and academic self-efficacy of seventh grade students. The findings
from data analysis showed that using this system had a significant effect on both components
studied. Specifically, the increase in academic self-efficacy and achievement motivation scores
in the experimental group compared to the control group was evidence of the effectiveness of
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this type of educational intervention. Also, the system's impact coefficient on self-efficacy was
reported to be higher than achievement motivation, which indicates the high capacity of this
type of technology in strengthening students' individual beliefs about their capabilities. In
explaining this finding, it can be said that smart tutoring systems, including the IXL platform
used in this study, provide conditions in which the learner is constantly experiencing success
and progress by providing adaptive learning paths, exercises tailored to the learner's
performance level, and instant feedback. These successive successes reinforce the student's
sense of mastery, control, and competence, thereby increasing his or her self-efficacy. This
process is consistent with what Bandura proposes in his social-cognitive theory as one of the
main sources of self-efficacy formation under the title "successful performance experiences."
On the other hand, the significant increase in students’ motivation to progress also shows that
the use of such systems can be an effective stimulus for greater emotional and cognitive
engagement with learning. This can be explained by the interactive design, clear goal setting,
scoring system, immediate feedback, and gamification available in the platform. When students
see their continuous progress on the educational path and receive rewards for their efforts, their
motivation to continue the learning path increases. These results are consistent with the findings
of other research in the field of digital learning and adaptive learning environments. Previous
research has also shown that the use of smart technologies in education, especially when
designed based on the principles of motivational psychology, can be effective in improving the
quality of learning, increasing interaction, and promoting psychological components. Given
these results, it can be suggested that smart tutoring systems be used as a complement to
traditional education. Using the analytical data of these systems allows teachers to make more
accurate decisions and design educational interventions tailored to the individual needs of
students. These systems can also be effective in promoting educational justice, as they provide
learning opportunities tailored to each individual's ability and learning style. Finally, it can be
concluded that the intelligent and targeted use of Al-based tutoring systems is not only a factor
in improving academic performance, but also an effective platform for students' motivational
and psychological growth. This indicates the need to rethink traditional teaching methods and
pay more attention to the capacities of technology in realizing deep and sustainable learning.
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observed in this study. Participants were informed that they could withdraw from the study at
any time. In addition, all participants were informed of the research process.
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