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academic performance of sixth—grade adolescents in Tehran's 5th district.

control group. A total of 30 students were selected through cluster random sampling and

randomly assigned to an experimental group (15) and a control group (15). Data were
Keywords: collected using the Dortaj Academic Performance Questionnaire (48 items), administered
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Findings: Results from multivariate analysis of covariance (MANCOVA) showed that

educational technologies had a significant positive effect on all dimensions of academic
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technology-based education on academic advancement.
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Detailed Abstract
Introduction

In today’s educational context, technology integration has emerged as a critical factor in enhancing teaching and learning practices.
Educational technologies are no longer supplementary tools but have become essential components of dynamic and student-centered
learning environments (Bilal, 2025; David & Weinstein, 2024). Recent studies have highlighted that project-based learning supported
by educational technologies significantly improves students’ critical thinking, motivation, and engagement (Faruk, 2025; Giannakos,
2025).

Adolescents, who experience rapid cognitive, emotional, and social development, benefit considerably from interactive and technology-
based learning experiences (Jayne, 2025). The effective use of educational technologies during adolescence not only promotes academic
achievement but also enhances emotional competencies, such as self-efficacy and emotional regulation (Faruk, 2025; Giannakos, 2025).
Research by Faruk (2025) confirmed that augmented reality interventions significantly improved gross motor and cognitive skills among
clementary school students (Faruk, 2025), and Giannakos (2025) demonstrated that intelligent learning design enhances students'
academic motivation and outcomes (Giannakos, 2025).

Additionally, the implementation of virtual reality in education has shown promising outcomes. For instance, Palsdottir (2025) revealed
that the use of virtual reality helped students better understand their local environments and fostered deeper geographical knowledge
(Palsdottir, 2025). Similarly, Mosher (2025) found that virtual reality improved social communication skills among middle school
students (Mosher, 2025). These findings underscore the powerful role of educational technologies in boosting cognitive and socio-

emotional development during adolescence.

Given these developments, it is crucial to examine how educational technologies impact not just academic achievement, but specific
dimensions like planning skills, emotional regulation, outcome control, and motivation. Thus, the current study investigates the effects

of educational technologies on the academic performance and psychological attributes of sixth-grade students in Tehran’s District 5.
Methods and Materials

The study utilized a quasi-experimental pre-test-post-test design with a control group. A total of 30 sixth-grade students were selected

using cluster random sampling and randomly assigned to experimental (n=15) and control (n=15) groups.

The instrument employed was the Dertaj Academic Achievement Questionnaire, containing 48 items. In the initial phase, all students

completed a pre-test to establish baseline data regarding their academic performance and related psychological variables.

Subsequently, the experimental group underwent a two-week intervention involving project-based learning activities integrated with
educational technologies. These activities included digital storytelling, web-based research, interactive educational games, and online

collaboration platforms. The control group continued traditional instruction without technological enhancement.

At the end of the intervention, a post-test was administered to both groups using the same questionnaire. Data were analyzed using
descriptive statistics, normality tests (Kolmogorov-Smirnov test), homogenecity tests (Levene's test, Box’s M test), and multivariate

analysis of covariance (MANCOVA) to compare pre- and post-test results.
Findings
The analysis indicated that the experimental group showed significant improvements across all academic performance dimensions, while

the control group exhibited minimal changes.

The multivariate tests, including Pillai's Trace, Wilks' Lambda, Hotelling's Trace, and Roy's Largest Root, all showed statistically
significant differences (p < 0.01) between the groups on post-test scores. Specifically, academic performance improved by 89%, self-
efficacy by 85%, emotional impacts by 81%, planning skills by 89%, and motivation by 85% in the experimental group. Furthermore,

lack of outcome control decreased significantly by 68%.



These results validate the main hypothesis that educational tec e a significant positive impact on students” academic

and psychological competencies.
Discussion and Conclusion

The findings of this study aftfirm the pivotal role that educational technologies play
performance and related psychological attributes. The integration of technology into the learn
interactive, and individualized educational experience, leading to higher motivation, better plan

regulation, and improved self-efficacy.

The observed improvements can be attributed to the interactive nature of technology-enhanced learning environments, which allow
students to take ownership of their learning and receive immediate feedback. Project-based activities enriched with technology likely

empowered students to apply their knowledge in practical contexts, thereby increasing their confidence and academic success.

Moreover, the decline in the lack of outcome control among the experimental group suggests that technology-supported learning fosters
a greater sense of responsibility and agency. Students became active participants rather than passive recipients of information, which likely

enhanced their feelings of competence and control over academic outcomes.

The emotional engagement promoted through fun and challenging technology-based activities also appears to have contributed to
improved academic performance. Adolescence is a critical period for emotional and motivational development, and technology

integration created an environment that was simultaneously enjoyable, socially rewarding, and intellectually stimulating.

In conclusion, the study strongly advocates for the strategic integration of educational technologies into school curricula. Such integration
not only enhances cognitive development and academic achievement but also fosters critical psychological competencies necessary for

lifelong learning. Teachers and educational policymakers must prioritize the adoption of technology—enriched instructional strategies that

are pedagogically sound, student-centered, and aligned with the developmental needs of adolescents.
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