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3.1 Purpose
Online Resource 3 provides the full Rasch item statistics for the Critical Mathematical Thinking Skills (CMTS) instrument. It is included to support measurement transparency and construct‑validation claims reported in the main text by making item‑level evidence available for inspection.
3.2 Item statistics
For each of the 21 items, the following statistics are reported:
· Item difficulty (logits)
· Infit mean‑square statistic
· Outfit mean‑square statistic
· Point–measure correlation
Item difficulties spanned a meaningful range on the latent CMTS continuum, and all items demonstrated acceptable fit to the Partial Credit Model (PCM). No items exhibited negative point–measure correlations.
3.3 Fit criteria
Infit and outfit mean‑square values between approximately 0.8 and 1.2 were treated as indicative of productive measurement. All items fell within acceptable fit ranges, consistent with thresholds commonly reported in Rasch‑based educational measurement and as described in the main Results section.

3.4 Interpretive note on item difficulty
Item difficulty estimates should be interpreted as reflecting relative evaluative reasoning demand rather than content difficulty, curriculum coverage, or procedural complexity. Higher‑difficulty items require more sophisticated coordination of quantitative relationships, contextual constraints, and evaluative judgement, whereas lower‑difficulty items involve recognition of clearly implausible or weakly justified claims. Difficulty values therefore represent positions on a latent continuum of integrated evaluative reasoning, not a hierarchy of mathematical topics.
3.5 Data structure note
Item statistics are reported for the combined dataset across both data‑collection points, consistent with the construct‑validation focus of the study. This approach reflects the theoretical aim of examining whether CMTS operates coherently as a single latent construct across contexts and time points, rather than evaluating change or intervention effects.


2 of 2


1   of  2     Online Resource 3   –   Rasch Item Fit and Difficulty Estimates for the CMTS  Scale   Article Title :   “ Critical Mathematical Thinking as an Integrated Evaluative Reasoning . ”   Journal Name :   Educational Studies in Mathematics   Author , Affiliation & Email :   Michael Erotoma Omuvwie 1   1 University of Hull , Hull, UK   m.e.omuvwie@hull.ac.uk   3.1  Purpose   Online Resource   3 provides the  full Rasch item statistics   for the  Critical Mathematical  Thinking Skills (CMTS)   instrument. It is included to support  measurement transparency  and construct - validation claims   reported in the main text by making item - level evidence  available for inspection.   3.2  Item statistics   For each of the 21 items, the following statistics are reported:      Item difficulty (logits)      Infit mean - square statistic      Outfit mean - square statistic      Point – measure correlation   Item difficulties spanned a meaningful range on the latent CMTS continuum, and all  items demonstrated acceptable fit to the Partial Credit Model (PCM). No items exhibited  negative point – measure correlations.   3.3  Fit criteria   Infit and outfit mean ‑ square values between approximately 0.8 and 1.2 were treated as  indicative of productive measurement. All items fell within acceptable fit ranges,  consistent with thresholds commonly reported in Rasch ‑ based educational  measurement and as described in the main Results section.    

