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Exploring a Learning Progression for Eight Core Concepts of
Middle School Science Using Constructed Response Items in
the National Assessment of Educational Achievement (NAEA)
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Inho Lee! - Yong-Jin Kim*
Kangwon National University - 'Korea Institute for Curriculum and Evaluation -
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Abstract : This study aims to explore a learning progression for eight core concepts of middle school
science using constructed response items in the national assessment of educational achievement (NAEA).
For this purpose, a total of 7,390 responses of the 9th graders on 8 constructed response items in NAEA
conducted in 2015 were inputted by computer and the inputted answers were analyzed and classified into
different levels. After completing this process, five levels were set for each construct and a construct
map was created according to the levels. In this study, the construct map was written in a
progression-based rubric format, which was used as a criterion for leveling the answers of all students.
In addition, the Rasch model was applied to measure the scores and achievements of the respondents by
means of statistical analysis to correlate the scores of the students with the achievement levels of the
constructs. Lastly, a preliminary learning progression was created by revising the construct map
reflecting the results of Rasch model application. This study was meaningful in that it explored the
possibility of developing the learning process by using constructed response items in NAEA. However, the
preliminary learning progression developed in this study is still hypothetical and inferential because it is
not longitudinally traced to individual students. Therefore, it is necessary to continually revise and
supplement through iterative research process.

keywords : national assessment of educational achievement (NAEA), constructed response items, learning
progression, core concepts, Rasch model
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Table 4. Construct map for key concepts in middle school science
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Table 5. Preliminary learning progression for key concepts in middle school science
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