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2.1 Purpose
Online Resource 2 documents the response format and coding decisions used to represent students’ evaluative judgements as ordered responses suitable for Rasch measurement modelling. It provides transparency regarding how students’ responses were transformed into scores aligned with the theoretical construct of Critical Mathematical Thinking Skills (CMTS).
2.2 Response scale
Students indicated their level of agreement with each evaluative statement using a five‑point ordered scale:
1. Strongly disagree
2. Disagree
3. Unsure
4. Agree
5. Strongly agree
This scale was selected to capture graded evaluative judgement rather than dichotomous correctness.


2.3 Coding Principles
Responses were coded according to the following principles:
· Response categories were treated as ordered, reflecting increasing levels of endorsement of a statement.
· Items were reverse‑coded where disagreement with a statement reflected stronger evaluative mathematical reasoning.
· After coding, higher scores consistently represented higher levels of Critical Mathematical Thinking Skills (CMTS) across all items and scenarios.
These decisions ensured interpretive consistency across the instrument and supported modelling of CMTS as a unidimensional latent construct.
2.4 Treatment of response categories in Rasch analysis
The ordered response categories were analysed using the Partial Credit Model (PCM). Category thresholds were examined empirically within the Rasch analysis and were found to function monotonically, indicating that response categories operated in the intended order across items. This supported the interpretation of the response scale as representing increasing levels of evaluative reasoning rather than unordered or redundant categories.
2.5 Rationale
The response format and coding scheme were designed to align with the theoretical assumption that reasoning in contextualised quantitative situations often involves degrees of plausibility, credibility, and justification, rather than binary right–wrong decisions. Modelling responses as ordered categories therefore reflects the underlying conception of CMTS as integrated evaluative reasoning enacted along a continuum.
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