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ABSTRACT

This study is to investigate the effects and characteristics of science and engineering integrated lessons on elementary
students' creative engineering problem solving propensity (CEPSP). The science and engineering integrated lessons used in
this study was a 10 lesson-hours STEM program, co-developed by University of Minnesota and Purdue University. The
program was implemented in the 6th grade science class of H Elementary School located in P Metropolitan city. The main
data of this study are the pre-post CEPSP result and interview with 5 students collected before and after the research. The
CEPSP result was analyzed by a paired-sample t-test and hierarchical cluster analysis. As a result of the t-test, it was found
that overall, the program has a positive effect on the students’ CEPSP score. As a result of cluster analysis, it was confirmed
that studnets' CEPSP could be classified into two groups (lower and higher score cluster). Five students whose, CEPSP score
has significantly improved after the lessons were interviewed to find out what the characteristics of the program that
contribute the significant change are. As a result of conducting centroid analysis of the interview transcription and the hybrid
analysis method, it was found that the meaningful experiences that the five students commonly shared were 'problem solving
through collaboration' and 'through repeated experiments (redesign)', problem solving' and 'utilization of scientific knowledge'.
As minor reactions, 'choice of the best experimental method' and 'difference between science and engineering' appeared.

Key words : science-engineering integrated education, engineering design, semantic network analysis, degree centrality
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Table 1. Result of t test for creative engineering problem solving propensity
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Table 3. Cluster center analysis results

Pre T 54 Post 3 4
-3 3
Prel(#] ] 3f) Pre2(3L0]3) Post1(A] ©]3f) Post2(Lo] 3ll)
57 10 13 *57 9 13
A 23 27 SAA 25 28
AL 32 39 ZAbn 32 39
P 11 17 R P 13 16
ArE 25 29 TrE 26 30
e 15 9 sl 10 14

Table 4. Cluster classification and movement by case

Pre Post

Aol 3 A Aoz F 3 A
1 A 5.439 1 il 3.932
2 A 7388 2 A 5347
3 A 3.897 3 A 5221
4 i 4998 4 bk 7.425
5 i 4711 5 i 6.506
6 A 5278 6 A 4.501
7 i 2724 7 i 5434
8 i 2.683 8 i 2435
9 A 4.904 9 bk 4,098
10 i 3783 10 i 6.816
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