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Development and Effect of STEAM Program Using Analogy
: Focused on the Instructional Unit of ‘Solar System’ in Middle School
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ABSTRACT

This study aimed to develop an HTE (It is an abbreviation for Here, There, and Everywhere) STEAM program combining
with the use of an analogy in a middle school subject unit ’the solar system’ and realize creative education for intelligent
information society through a process of verifying the effectiveness of the program. For reference, the program was applied
to 354 students in the first grade of two middle schools in South Korea — one was A middle school in Sejong City, the
other B middle school in Pyeongtack City. The STEAM program was revised and made up for the weak points for three
times by a group of experts, and then it got verified for validity. The final version of the program was applied to middle
school education sites in Korea for six periods in total. In other to confirm the effectiveness, two types of tests — logical
thinking ability test and STEAM attitude test — were conducted before and after the program treatment. On top of that, the
STEAM satisfaction test was also implemented in order to explore the students’ recognition of the program after the program
treatment. The results of this study were as follows. First, it turned out the STEAM program using the analogy was effective
in improving the students’ logical thinking ability. Second, the STEAM program blended with the analogy was also effective
in improving the students’ STEAM attitude. Third, the students’ recognition of the STEAM program using the analogy was
quite positive, and the program was efficacious in intriguing the students’ interests in science. Judging from the results of
the program, the students’ satisfaction with the classes they take will be expected to be higher if the STEAM program is
implemented in the next-term classes with more sufficient time.
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Fig. 1. Experimental design
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Table 4. HTE-STEAM program class course of production of space weather forecast application
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Table 6. Corresponding sample #-test results for GALT
test sub-construct

S99l N  Premean Post-mean t P
HE=g 354 1.65 1.66 -1.091 276
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Table 7. Results of exploratory factor analysis on science subject of STEAM attitude test
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29 .833 .803
13 .664 .686 4223 707
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37 875 .810
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7 .820 917
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1 817 510
5 794 460
Kaiser-Meyer-Olkin == 863
Bartletc] A 22 4611.571
e paras 120
? [SNe] 7&% o =
el E .000*
*p<.05
Table 8. Results of exploratory factor analysis on mathematics subject of STEAM attitude test
89l LERS
A=k ZEX e Al
Ly 354 1 2 3 4 LA Cronbach «o
28 .834 1.106
38 821 1.025
27 851 934
2 814 .830
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34 .844 627
14 785 .606
21 .835 427
17 771 938
33 .652 .829
5.450 785
19 611 773
32 .834 462
22 .840 1.015
25 763 972 6.251 833
16 .846 554
39 .668 767 1.755 -
Kaiser-Meyer-Olkin &%= .880
Bartltt] AL o 4994.132
aar/tﬂettﬂ 3 AHr = 120
;L [<Ne] D% o —
ol g 000*

*p<.05
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