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CONSTRUCTION OF NUMERACY SCALE SCORES 

The numeracy scale consists of 8 items taken from Weller et al. (2013). For each item, the 

participant is asked to solve a problem designed to measure “the ability to understand, 

manipulate, and use numerical information, including probabilities” (p. 198). Items are scored 

dichotomously as correctly solved or incorrect. 

Numeracy scale scores for UAS panel respondents are derived using a two-parameter logistic Item 

Response Theory (IRT) model. In this IRT model, the probability of correctly solving a test item is 

viewed as a function of a test taker’s ability level and the difficulty and discrimination parameters 

of the test item. The difficulty parameter measures the ability level at which there is a 50% chance 

of answering the item correctly, whereas the discrimination parameter measures how sensitive 

this probability is to differences in the ability level. The two-parameter logistic model allows both 

the difficulty and discrimination parameters to differ across test items. 

IRT scoring requires sufficient unidimensionality of the test items, which was evaluated with 

confirmatory factor analysis for binary outcome variables. Common criteria for adequate model 

fit include a root mean squared error of approximation (RMSEA) less than .06, Tucker-Lewis index 

(TLI) greater than .95, and comparative fit index (CFI) greater than .95. A one-factor model 

provided an excellent fit to the data, RMSEA = .020 (90% CI = .011/.029), TLI = .996, CFI = .997, 

supporting sufficient unidimensionality of the 8-item numeracy scale. 

Item difficulty and discrimination parameters were calibrated based on a weighted sample of 

2,159 UAS respondents, with weights ensuring that the demographic variables race, sex, age, 

education, and household income in the survey sample match their population counterparts. 

Because weights are unavailable for the LA County subsample, these were not included in the 

estimation. However, we compute scores for all respondents, regardless of whether they have a 

weight or not, provided that they answer at least one item. The item difficulty and discrimination 

parameters are shown in Table 1. 

The final IRT-based scaled scores are converted into T-scores, where 50 is the mean and 10 is the 

SD of a census-weighted sample of the general United States population. The T-score metric has 

widespread use in psychological testing and has been adapted, for example, by the Patient-

Reported Outcomes Measurement Information System (PROMIS®, Cella et al., 2010). A numeracy 

score of 50 means that the person’s numeric ability is equal to that of the average person in the 



general population, a score of 60 means that the person’s ability is one standard deviation above 

average, and a score of 40 means that the person’s ability is one standard deviation below average. 

Table 1: Item parameters of the numeracy scale 
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