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Objective: Today, in dynamic educational systems, the constructivist approach, as a new
paradigm in designing learning environments, emphasizes the active role of students in
constructing knowledge and can have positive consequences on learning. Therefore, the
aim of the present study was to investigate the consequences of a constructivist learning
environment on the performance and academic engagement of sixth grade students in
mathematics.

Method: The research method was a quasi-experimental pre-test-post-test with a control
group. The statistical population included all sixth-grade female students in Amol in the
academic year 2022-2023, totaling 5487 people, of which 60 people (30 in the control
group and 30 in the experimental group) were selected using random replacement
sampling. The research tools included the standard academic performance questionnaires
of Pham & Tyler (1999), and Zarang Academic Engagement (2013). Univariate and
multivariate analysis of variance were used to analyze the data.

Results: The findings showed that the constructivist learning environment had a
significant effect on academic performance and its dimensions including self-efficacy
(ES=0.472, p<0.05), emotional effects (ES=0.535, p<0.05), planning (ES=0.548,
p<0.05), lack of outcome control (ES=0.317, p<0.05), motivation (ES=0.143, p<0.05),
and total academic performance score (ES=0.644, p<0.05). Also, the constructivist
learning environment had an effect on the subscales of cognitive engagement (ES=0.181,
p<0.05), motivational engagement (ES=0.153, p<0.05), behavioral engagement
(ES=0.059, p<0.05), and total academic engagement score (ES=0.317, p<0.05).
Conclusion: Accordingly, it can be concluded that the design and implementation of
constructivist learning environments significantly improves students' performance and
increases their level of academic engagement. Therefore, it is suggested that teachers,
especially in mathematics, create an active and dynamic environment by utilizing
constructivist principles in their classrooms, in order to improve students' academic
performance, maximize their interest and participation in the learning process, and bring
them higher academic satisfaction.
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Extended Abstract

Introduction

The present study was designed to precisely explore how and to what extent each component of a
constructivist learning environment affects the academic performance and engagement of sixth grade
students in mathematics. This study attempts to provide teachers, instructional designers, and
policymakers with a deep and differentiated understanding, providing practical and targeted educational
solutions so that they can create environments in which students not only better understand
mathematical concepts, but also participate more enthusiastically in the learning process and are
prepared to face future challenges. In other words, this study goes beyond a general endorsement of the
constructivist approach, seeking to build a practical roadmap for optimizing mathematics learning by
accurately understanding the impact of each component. Therefore, the present study seeks to answer
the following hypotheses:

1. Constructivist learning environments affect mathematics academic performance (and its dimensions
including self-efficacy, emotional effects, planning, lack of outcome control, and motivation).

2. Constructivist learning environment has an effect on academic engagement (and its dimensions
including cognitive engagement, motivational engagement, and behavioral engagement).

Methods

The research method was a quasi-experimental pre-test-post-test with a control group. The statistical
population included all sixth-grade female students in Amol in the academic year 2022-2023, totaling
5487 people, of which 60 people (30 in the control group and 30 in the experimental group) were
selected using random replacement sampling. The research tools included the standard academic
performance guestionnaires of Pham & Tyler (1999), and Zarang Academic Engagement (2013).
Univariate and multivariate analysis of variance were used to analyze the data.

Results

The findings showed that the constructivist learning environment had a significant effect on academic
performance and its dimensions including self-efficacy (ES=0.472, p<0.05), emotional effects
(ES=0.535, p<0.05), planning (ES=0.548, p<0.05), lack of outcome control (ES=0.317, p<0.05),
motivation (ES=0.143, p<0.05), and total academic performance score (ES=0.644, p<0.05). Also, the
constructivist learning environment had an effect on the subscales of cognitive engagement (ES=0.181,
p<0.05), motivational engagement (ES=0.153, p<0.05), behavioral engagement (ES=0.059, p<0.05),
and total academic engagement score (ES=0.317, p<0.05).

Conclusions

The results obtained from the first hypothesis of the study clearly showed that the constructivist learning
environment was effective on academic performance and all its dimensions in mathematics. In
explaining these key findings, it can be said that students who were exposed to mathematics education
based on the constructivist approach not only showed better academic performance compared to their
peers in the control group, but also made positive progress in multiple dimensions.

The results obtained from the second hypothesis of the present study clearly show that the
constructivist learning environment has a significant effect on the academic engagement of sixth grade
students in mathematics. This effect is evident not only on overall academic engagement, but also on
its three dimensions, namely cognitive, motivational, and behavioral engagement. In explaining this
finding, it can be said that the constructivist learning environment, with its emphasis on a student-
centered approach, encourages learners to construct their knowledge through practical experiences and
social interactions. This approach, in contrast to traditional methods that are often passive, forces
students to actively explore, solve problems, and participate in meaningful discussions.

Accordingly, it can be concluded that the design and implementation of constructivist learning
environments significantly improves students' performance and increases their level of academic
engagement. Therefore, it is suggested that teachers, especially in mathematics, create an active and
dynamic environment by utilizing constructivist principles in their classrooms, in order to improve
students' academic performance, maximize their interest and participation in the learning process, and
bring them higher academic satisfaction.
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