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INTRODUCTION & AIM

Mathematics assessment in schools often relies on
total scores, which can hide students’ specific
strength and weaknesses at the attribute level.

This study aims to:

* Evaluate students’ cognitive attribute mastery
across several mathematics domains using
Cognitive Diagnostic Modeling (CDM)

« |dentify patterns of skill mastery with domain.

« Determine the most appropriate diagnostic,
model for assessment in each domain

Design: Quantitative cross-sectional
Participants: 219 eighth-grade students from
an Indonesian public junior high school
Instrument: 45 items from the final semester
assessment

Domains: Basic statistics; Sequences and
Series; Relations and Functions; Equations of
Lines and Slopes; System of Linear Equation
and Inequalities

Q-matrix: Developed through expert
judgement to map items to cognitive
attributes
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* Basic and Sequences and « Students’ cognitive profiles vary substantially de la Torre, J., & Akbay, L. (2019). Implementation of
Series show more flexible and partially across mathematical domains. Cognitive Diagnosis Modeling using the GDINA R Package.
compensatory mastery patterns. ¢ CDM specification should be domain- Eurasian Journal of Educational Research, 19(80), 171-192.
« In Basic Statistics, conceptual sensitive and aligned with the https://doi.org/10.14689/ejer.2019.80.9
understanding appears to act as a epistemological characteristics of the content. De La Torre, J., & Minchen, N. (2014). Cogpnitively diagnostic
prerequisite for central tendency and * Total scores alone are insufficient because assessments and the cognitive diagnosis model
dispersion. they do not capture attribute-level learning framework. Psicologia Educativa, 20(2), 89-97.
« Relations and Functions, Equations of difficulties. https://doi.org/10.1016/j.pse.2014.1.001
Lines and Slopes, and Systems of Linear « Schools should incorporate attribute-based de la Torre, J. (2011). The Generalized DINA Model
Equations and Inequalities show diagnostic assessmentin summative Framework. Psychometrika, 76(2), 179-199.
stronger hierarchical patterns. mathematics testing. https://doi.org/10.1007/s11336-011-9207-7
« Algebraic domains reveal a cognitive « Instruction should strengthen the transition Jig, B, & Zhu, Z. (2025). Mathematical Knowledge Learning
bottleneck from conceptual from conceptual to procedural competence, Trajectories: An International Comparative Study. SAGE
understanding to procedural and applied especially in algebraic domains. Open, 15(3). https://doi.org/10.1177/21582440251375799
competence.
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