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Abstract

Background and Objectives: In recent times, inquiry-based teaching has
been recognized as an active method for understanding phenomena under
investigation, which can enhance students' reasoning and comprehension
abilities. The aim of this research is to assess students' level of conceptual
understanding in chemistry using the SOLO model in inquiry-based chemistry
teaching. The goal is to elucidate how the interactive use of this method can
improve students' conceptual understanding.

Methods: This research was conducted using a qualitative approach of
conventional content analysis. The sampling was purposeful and continued
until data saturation was achieved. Data was collected through semi-structured
interviews with ten groups of students (each group consisting of three students)
from the first grade at Ma'arif High School in Tehran after teaching a portion of
chemistry using an inquiry-based approach. Data analysis was performed using
conventional content analysis method, and for validation of findings, two
methods were used: participant checking and peer checking.

Findings: The findings from the analysis of interviews showed that

approximately 43% of students are at the unistructural level, while about 57%
are at the multistructural level and above. Students in the experimental sciences
field demonstrated better performance with 60% compared to students in the
mathematics field with 53%.
Conclusion: The SOLO model enables teachers to assess learning outcomes
and evaluate students' understanding. To enhance students' comprehension of
chemistry concepts and improve their practical skills, it is recommended that
teachers utilize inquiry-based teaching methods, which provide an opportunity
for learners' conceptual understanding in chemistry to be effectively improved.
This aligns with the findings of previous research. Therefore, establishing
appropriate mechanisms to promote inquiry-based teaching can be of great
importance for curriculum planners and textbook authors.
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