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Methodological question: Are IRT-based personal ability scores a better alternative to norm-referenced 

scores as outcomes in clinical trials for neurodevelopmental disabilities? 

Introduction (Aims): Standard scores, the type of score predominantly used to characterize 

performance on neurodevelopmental testing, represent the comparison of an individual’s level of ability 

into to that of their chronological age-peers. While indispensable in cross-sectional applications for 

identifying disability, which is defined by comparison to typical function, the longitudinal use of 

normative scores carries limitations. Scores of relative standing are designed to obscure change; 

improvements in ability that are commensurate with age-based expectations will manifest in stable 

standard scores. Real improvements in ability among individuals with neurodevelopmental disability 

may still yield a worsening standard score. Given that the research questions of most longitudinal 

research focus on the ability of the individual, and only incidentally to their relative standing, an 

alternative approach to scoring may be useful. IRT-based person ability scores, which are commonly 

used by test developers as an interim step to produce standard scores, are a direct index of ability. In 

this poster, we use data from two longitudinal natural history studies to illustrate advantages and 

disadvantages of the use of standard scores and ability scores from two popular tests.  

Methods: Baseline and 6-month follow-up data on the Vineland Adaptive Behavior Scales, 3rd edition 

(VABS) were drawn from an ongoing natural history study of creatine transporter deficiency (a rare, X-

linked, metabolic condition associated with autism spectrum disorder and other neurodevelopmental 

disorders). Archival Differential Ability Scales, 2nd edition (DAS) data came from a separate longitudinal 

natural history study of autism spectrum disorder, developmental delay, and typical development. Pre-

post change over time in both measures was evaluated using a mixed effect model for repeated 

measures, and for the DAS, the difference in change was compared among study groups.  

Results: The median effect size for pre/post change over 6 months in the norm-referenced VABS scores 

was -0.39, compared to the median ability score effect size of +0.63. Similar results were observed for 

the DAS ability scores; the median pre/post effect change over 1 year among children with 

neurodevelopmental disability was d = +1.19, compared to d = +0.11 for norm referenced scores. 

However, the median effect size for difference in pre/post change between neurodevelopmental 

disability and typically developing groups was larger for norm-referenced scores than for ability scores. 

Conclusions: If the goal of a trial is to detect change or explore correlates of change, ability scores may 

afford greater power. However, if the goal of a trial is to compare change between groups, standard 

scores may offer greater reliability by accounting for change that is expected to occur within both study 

groups. In that case, ability scores may still be used to augment standard scores, to determine whether 

stable or decreasing standard scores reflects increasing ability.  

 

 


