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Objective: The aim of the present study was to determine the effectiveness of the
teaching method based on the Constructivist Approach of Bybee on problem solving,
perception of the usefulness of academic assignments, and students' achievement goals
in chemistry.

Method: The research design was a quasi-experimental pre-test-post-test with a control
group. The statistical population of this study included all male students in the
experimental eleventh grade of the second high school in Chabahar city in the academic
year 2024-2025. For sampling in this study, one school was randomly selected from
among the second high school schools in the city. After applying the exclusion criteria,
30 participants in the study were randomly selected and were randomly assigned to two
groups of 15: experimental and control. To collect data, Elliott and McGregor's Progress
Goal Orientation Questionnaire, Miller et al.'s Perceived Homework Utility Scale, and
Heppner and Peterson's Questionnaire were used. Data analysis was performed using the
covariance analysis statistical method.

Results: The results of the study showed that the teaching method based on the Bybee
constructivist approach has an effect on problem solving, perceived usefulness of
homework, and students' progress goals in chemistry (P>0.01). In fact, the teaching
method based on the Bybee constructivist approach increases problem solving and the
components of confidence in problem solving, self-confidence, and personal control,
mastery-propensity and performance-propensity goal orientations, and perceived
usefulness of homework in students. Also, teaching based on the Bybee constructivist
approach reduces mastery-avoidance and performance-avoidance goals in students.
Conclusion: Considering the effect of the Bybee teaching method on the variables of
progress goals, problem solving, and perceived usefulness of homework in chemistry, it
is recommended that teachers use this teaching method in schools.
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Extended Abstract

Introduction

High school chemistry is one of those subjects that certain individuals have an intrinsic interest in, and
because most of its content is abstract and not entirely tangible, there are usually challenges and
problems in teaching and learning this subject. Many of these can be solved with the measures taken by
chemistry teachers who have active minds. Therefore, a constructivist-based teaching method is needed
in the classroom to help students improve gaps by acquiring learning strategies. A review of the studies
conducted and the theoretical basis of the research showed that few studies have been carried out on
determining the effectiveness of the Bybee constructivist teaching method on problem-solving,
perceived usefulness of academic tasks, and achievement goals of students in chemistry. The existing
research has mostly focused on the Bybee teaching method in mathematics and biology, with less
attention given to chemistry. Furthermore, most research on the Bybee teaching method has been
conducted at lower educational levels, including elementary school, with less investigation into the
secondary level. Therefore, considering these factors and theoretical foundations, the aim of the present
study was to investigate the Bybee constructivist teaching method on problem-solving, perceived
usefulness of academic tasks, and achievement goals of students in chemistry.

Method

The present research was applied in terms of its objective, and the research design was a quasi-
experimental pre-test-post-test type with a control group. The statistical population of this research
included all male eleventh-grade experimental students in the second secondary school period of
Chabahar city (Sistan and Baluchestan province) in the academic year 2024-2025. For sampling in this
research, one school (Dana and Tavana High School) was randomly selected from among the secondary
schools in the city. This school had two eleventh-grade experimental classes. From this school, after
applying exclusion criteria, 30 participants were randomly selected for the research and were randomly
assigned to two groups of 15 participants each, experimental and control, as the statistical sample.
Multivariate analysis of covariance statistical method based on SPSS.21 software was used for data
analysis.

Result

Based on the obtained data, after adjusting the pre-test scores, there is a significant effect in the between-
subjects factor of the group. The scores indicate that the mean of the experimental group, which was
exposed to the Bybee teaching method, changed significantly. Therefore, it can be concluded that the
constructivist Bybee teaching method led to an increase in mastery-approach and performance-
approach, as well as a decrease in mastery-avoidance and performance-avoidance in students.

Based on the obtained data, after adjusting the pre-test scores, there is a significant effect in the
between-subjects factor of the group. The scores indicate that the mean of the experimental group,
which was exposed to the Bybee teaching method, changed significantly. Therefore, it can be concluded
that the constructivist Bybee teaching method led to an increase in problem-solving and its components
of problem-solving confidence, self-confidence, and personal control in students.

Based on the obtained data, after adjusting the pre-test scores, there is a significant effect in the
between-subjects factor of the group. The scores indicate that the mean of the experimental group,
which was exposed to the Bybee teaching method, changed significantly. Therefore, it can be concluded
that the constructivist Bybee teaching method led to an increase in the perceived usefulness of academic
tasks in students.
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Conclusion

The purpose of the present study was to determine the effectiveness of the Bybee constructivist
approach-based teaching method on problem-solving, perceived usefulness of academic tasks, and
achievement goals of students in chemistry.

The research findings showed that the Bybee constructivist approach-based teaching method affects
students' achievement goals in chemistry. In fact, the Bybee constructivist approach-based teaching
method led to an increase in mastery-approach and performance-approach, as well as a decrease in
mastery-avoidance and performance-avoidance in students in chemistry. This is one of the inquiry-
based teaching approaches that has a strong foundation for its effectiveness in promoting student
learning, in which teachers engage students in learning tasks, stimulate their curiosity, and help them
search for potential solutions together.

Another finding of the research showed that the Bybee constructivist approach-based teaching
method affects students' problem-solving in chemistry. In fact, the Bybee constructivist approach-based
teaching method led to an increase in problem-solving and its components, including confidence in
problem-solving, self-confidence, and personal control in students in chemistry.

Another finding of the research showed that the Bybee constructivist approach-based teaching
method affects students' perceived usefulness of academic tasks in chemistry. In fact, the Bybee
constructivist approach-based teaching method led to an increase in the perceived usefulness of
academic tasks in students in chemistry.
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