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ABSTRACT

Despite the widespread use of algorithmic problem-solving tests based on text-
based programming languages (TPL) for assessing computational thinking (CT) in
both educational and industrial sectors, empirical validation of such an instrument

Y AMZrietn et Alget nsd- remains limited. To address this gap, this study analyzes large-scale algorithmic
EE TS Ak problem-solving assessment data using item response theory to estimate item
TS| MZCHstm QIRCSt 122} KiAFE parameters and examinee abilities, while also establishing a framework for score
ESmEN PSP )] comparability through equating procedures. The findings confirm that the Rasch
w=sEDT 2026 022 262 model provided reliable estimates of item difficulty and latent abilities, and a grading
AASHE 20264 042 022 system developed from these estimates demonstrated significant potential for score
ATpErE 20261 04! 182 comparability. Overall, this study advances evidence-based assessment practices
QiR 20264 062 30 for TPL-based algorithmic problem-solving tests and provides a methodological
R PP foundation for enhancing.CT-grier%ted' SW education gssessrpepts. Fu%'thexh'rr‘lore, the
- TeEmEnEEent present study offers practical implications for developing fair industrial hiring tools
aHl emastel aoR +AUE AT0lH, 20254 and national-level assessment systems.
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Table 1. Distribution of anchor items across algorithmic problem—
solving assessments
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71 -80 1 0.45
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Table 2. Grading system based on the standard score

Grade Score range Population Percentage (%)
Grade 3 24-30 85 0.61
Grade 2 18-23 2,258 16.21
Grade 1 13-17 8,186 58.76
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Table 3. Descriptions of competency by grade levels

Grade Descriptions of competency
Able to utilize algorithms and data structures to develop
Grade 3 programs that solve problems by considering both
accuracy and efficiency.
Able to develop programs that solve problems with an
Grade 2 .
emphasis on accuracy.
Grade 1 Able to analyze and solve basic problems based on
programming language proficiency.
Grade 0 Unclassified (Not certified).
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