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Abstract: 

The eTIMSS mathematics PSIs were a new and pioneering effort to capitalize on the 

computer- and tablet-based mode of assessment delivery introduced in the eTIMSS 2019 

assessments at the fourth and eighth grades. The PSIs were scenario-based mathematics problem 

solving tasks intended to enhance measurement of mathematics problem solving and reasoning 

skills and increase student engagement and motivation in the assessment. These unique tasks 

were designed to measure the same mathematics content as the rest of the mathematics items in 

the eTIMSS 2019 assessments, but because of their novelty, there was a question about whether 

the PSIs achieved this goal and could be reported together with the regular TIMSS mathematics 

items. 



Following a full-scale field test in 30 countries completed in May 2018, this dissertation 

conducted an in-depth investigation of the validity of the eTIMSS 2019 mathematics PSIs with 

the goals of informing analysis and reporting plans for TIMSS 2019 and providing insights for 

future assessments aspiring to capitalize on digital technology. This investigation involved three 

key tasks: 1) examining and documenting the methods and procedures used to develop the PSIs 

and promote validity by design, 2) investigating the characteristics of the PSIs in terms of the 

content coverage and fidelity of student responses, and 3) using the eTIMSS field test data to 

evaluate the internal structure of the PSIs. 

The results indicate that the PSIs are well-aligned with the TIMSS 2019 Mathematics 

Framework and elicited the intended interactions from students. The regular and PSI items were 

found to measure the same unidimensional construct, and therefore can be validly reported 

together on the TIMSS 2019 achievement scale. The lessons TIMSS learned in developing the 

PSIs for eTIMSS 2019 and suggestions for the future also are discussed.    

 


