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Background and Objectives: Identifying and addressing misconceptions in fundamental
science subjects, particularly chemistry, is crucial and has consistently been a primary
concern for curriculum planners. This study aimed to identify misconceptions among
tenth-grade students regarding stoichiometry and balancing chemical equations using a
conceptual assessment approach. Methods: This research is fundamental in nature,
employing a descriptive survey method for data collection. The statistical population
comprised all tenth-grade students in experimental and mathematical disciplines in
schools across Markazi Province during the 1401-1402 academic years. A total of 376
students (212 girls and 164 boys) were selected through random sampling from various
schools in the province. To collect data, a diagnostic test consisting of eight multiple-
choice questions was administered. The validity of the test was confirmed by nine
professors from Farhangian University and experienced chemistry teachers, while its
reliability was established with a Cronbach’s alpha coefficient of 0.805. The conceptual
assessment method was used to evaluate students' understanding. Data analysis was
performed using IBM SPSS Statistics 26. Findings: It is recommended that the content of
the stoichiometry and equilibrium sections in the tenth-grade chemistry textbook for
experimental and mathematical disciplines, as well as teachers’ instructional methods, be
reviewed with careful consideration and special attention. Conclusion: The results
indicated that 28.7% of students had misconceptions about stoichiometry, while 25.8%
exhibited misunderstandings regarding chemical equilibrium. The most common
misconception in stoichiometry was related to the sequential application of stoichiometric
relationships, whereas in equilibrium, the most prevalent misunderstanding involved
selecting the initial element to balance chemical reaction equations. Additionally, an
analysis of the effect of gender on students' misconceptions about stoichiometry and
equilibrium revealed no significant difference between the average misconceptions of
male and female students.
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