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Abstract

Purpose: In this study, students' individual performance in mathematics was assessed using the input-otiented BCC model of data
envelopment analysis. The data were extracted from a valid Portuguese student performance dataset and included 357 observations.
The inputs were weekly study time, number of absences, number of previous failures, commuting time to school, and family size, and
the output was the final grade of the second-year mathematics course.

Methodology: The results showed that the average efficiency was at an average level and a limited number of students were identified
as efficient. In the second stage, the relationship between efficiency scores and environmental factors including first-year grade, school
educational support, place of residence, gender, family educational support, parents’ living situation, and free time after school was
examined using Spearman’s correlation coefficient.

Findings: The findings indicate that first-year grade has the strongest positive and significant relationship with efficiency. Also, urban
residence, male gender, and the desire to continue studying at university showed a significant positive relationship. Receiving additional
educational support from school had a significant negative relationship with efficiency, while other factors such as family support,
patents’ living situation, and free time after school did not show a significant effect.

Originality/Value: This study shows that students’ individual efficiency in mathematics education is influenced by a combination of
educational and environmental factors, and the results can be a basis for policy-making and targeted educational interventions.

Keywords: Data envelopment analysis, BCC model, Individual performance, Mathematics education, Spearman correlation with
environmental factots.
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! Data Envelopment Analysis (DEA)
2 Decision-Making Units (DMUs)
3 Banker-Charnes-Cooper (BCC)
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Table 2- Descriptive statistics of input and output variables.
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Table 3- Descriptive statistics of environmental factors.
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Figure 1- Distribution of students' performance scores.
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Table 4- Spearman correlation coefficients.
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