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of repeating patterning understanding and suggested operationalizing children’s understanding of 



Children’s early math knowledge before kindergarten is a strong predictor of later 



Similar to the larger field of mathematical cognition, researchers on children’s repeating 



One approach to measuring children’s understanding of repeating patterns has been to 

develop tasks that tap into children’s ability to 

et al., 2011). Children’s verbal reports suggested that identifying the unit of 

memory limitations or language comprehension difficulties. In support of this claim, children’s 



A second approach is to consider children’s solution procedures and classify children 

tasks, relying instead on the analysis of children’s response errors (Bojorque et al., 2021; 

to describe how they solved each item (Lüken & Sauzet, 2021). Based on children’s nonverbal 

thinking of “expressions and equations in 

their entirety rather than as a process to be carried out step by step” (Carpenter et al., 2005, p. 51; 



A third potential operationalization for children’s understanding of repeating patterns is 

features. This definition aligns with Bisanz and LeFevre’s (1992) suggestion that und

can be defined and measured as “using an appropriate procedure spontaneously on one particular 

task” or “a similar procedure on a variety of related tasks” (p. 117). Importantly, compared to 

be “due simply to memorization of a correct procedure” (Crooks & Alibali, 2014, p. 368), 



what constitutes “a similar procedure on a variety of related tasks” (Bisanz & Lefevre, 1992, p. 

patterning understanding. As part of this effort, we utilized Mark Wilson’s construct modeling 



“What is the smallest tower 

the same pattern as this?”

“I made a pattern with these 

these cubes” (using new 

“I made a pattern with these 

the way I would”.

“I made a pattern with these 

kind of pattern here.”





financial assistance for the child’s education (88%) and did not receive special education 





The “Early Patterning Assessment (EPA) Repeating” (Rittle

pattern items that were patterns (i.e., the correct answer was “yes”) were scored as part of the 

e., the correct answer was “no”) served as 

allenges of administering the items online. Each item was scored as “1" if the 

answer was correct and “0” if the answer was incorrect. 

place at the children’s school with a trained researcher. Two additional rounds of data collection 



Each assessment began with an example pattern and a researcher explained “Look at this 

pattern. This is a repeating pattern because it has a part that repeats.” Next, the researcher asked 

pattern) and the researcher gave feedback, “This is not a pattern because there is no part that 

repeats.” The remaining items were completed in a fixed order, without feedback.

We calculated the item total correlations and proportion correct for each item using “corr” 

and “means” functions in R. We then analyzed data using a Rasch model, a one

participant’s ability and item difficulty (Rasch, 1980). The unidimensional dichotomous Rasch 



●

●

●

https://osf.io/w5xbv/?view_only=e9df50850d344ae887a7c0e62e678570
https://rpubs.com/Patterning/raschUS
https://rpubs.com/Patterning/wrightmapus




α

old children’s understanding 



Characterizing Children’s Knowledge



Association for the Education of Young Children’s (NAEYC) curriculum standards for 

preschool (e.g., Standard 2.F.08: “Children have chances to recog

patterns”, NAEYC, 2022, p. 28), adoption of these standards is voluntary and not wide

–



beginning of the assessment, the researcher said “Look at this pattern. This is a repeating pattern 

” Children's patterning knowledge was assessed using 



●

●

●

https://osf.io/w5xbv/?view_only=e9df50850d344ae887a7c0e62e678570
https://rpubs.com/Patterning/raschTR
https://rpubs.com/Patterning/wrightmaptr


𝛼
old children’s understanding of repeating patterns in 



Characterizing Children’s Knowledge

respondents’ abilities were clustered in the middle and upper portions of the scale, while item 



construct map in Table 1. Therefore, Table 5 proposes a revised construct map for children’s 



—

—



measure of SFOP would help assess children’s understanding of repeating patterns, specifically, 





Children’s ability to ID

understanding would underestimate children’s understanding. 



Bisanz and LeFevre’s (1992) suggestion that understanding can be defined

“using an appropriate procedure spontaneously on one particular task” or “a similar procedure on 

a variety of related tasks” (p. 117). Based on the current findings, repeating patterning 

none, children’s ability estimates on measures that include a variety of tasks and 

affect the cognitive demand and difficulty level of tasks as well as children’s strategies. Previous 



in Study 2’s version of the assessment, and our assessment did not inclu

exposure could have improved students’ abilities, thereby making the assessment too easy for 

We suggest operationalizing children’s understanding of repeating patterns as 





–

children’s repeating patterning abilities and its association with early mathematical 

adults’ strategies on a repeating pattern task. 

–

https://doi.org/10.1016/S0166-4115(08)60885-7
https://doi.org/10.1016/S0166-4115(08)60885-7
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