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Computational thinking (CT) practices, including reasoning, spatial thinking, and problem solving, are associated 
with greater achievement in middle school math.1 However, there are no tools to measure teachers’ knowledge and 
skills in integrating CT into middle school math instruction that have strong evidence of validity and reliability. 
Such tools could help state and district leaders identify and support teachers’ understanding and use of CT practic-
es in middle school math instruction to improve students’ math achievement. To address this need, the Regional 
Educational Laboratory Midwest developed and tested a new teacher survey to measure teachers’ knowledge about 
integrating CT practices into middle school math instruction, the Computational Thinking–Pedagogical Content 
Knowledge (CT–PCK) Survey for middle school math. 

Key findings 
• The CT–PCK Survey showed strong evidence of reliabil-

ity. The survey includes 16 items covering five CT constructs 
and a range of middle school math topics, with evidence of 
internal consistency (a = .71) and adequate person separa-
tion reliability (.69). 

• Teachers received a range of scores on the CT–PCK 
Survey. On average, teachers answered 10 of 16 items (62 
percent) correctly. Rasch analyses show item difficulties 
ranging from 1.27 to –1.59, suggesting that the survey is well 
suited for use by teachers with varied ability to integrate CT 
into math instruction. 

• Teachers with more experience and traditional certifi-
cations scored higher on the CT–PCK Survey. Teachers 
with five or more years of teaching experience and with tradi-
tional teaching certifications scored 10–14 percentage points 
higher, on average, than teachers with fewer than five years 
of teaching experience or with an emergency certification. 

Overall, the results suggest that the CT–PCK Survey is a valid and 
reliable tool that school districts can use to gauge teachers’ abil-
ities to integrate CT into middle school math instruction, a valu-
able instructional practice for improving math achievement. The 
survey can also be useful for professional development provid-
ers and evaluators as an outcome measure in studies of the effec-
tiveness of interventions aiming to support the development of 
teachers’ ability to integrate CT into math instruction. 

1. Alyahya, D., & Alotaibi, A. (2019). Computational thinking skills and its impact on TIMSS achievement: An instructional design 
approach. Issues and Trends in Educational Technology, 7(1), 3–19. https://doi.org/10.2458/azu_itet_v7i1_alyahya 

Teachers with more than five years of 
teaching experience and without an 
emergency certification demonstrated 
greater knowledge of integrating 
computational thinking practices into 
math instruction 
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Note: Differences shown are statistically significant at 
p < .05. 

Source: Authors’ analysis of responses to the Computa-
tional Thinking–Pedagogical Content Knowledge Survey. 
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