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Effect of Elementary STEAM Program Emphasizing
Engineering Design Process

Lim, Heejun - Heo, Jinseok - You, JiyeonT
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ABSTRACT

In this study, a STEAM program emphasizing the engineering design process was developed and applied to
investigate its effects on the creative engineering problem-solving proficiency and self-directed learning ability of
elementary school students. In addition, the study compared and analyzed differences according to gender. The
program was conducted across five sessions targeting 141 students in the fourth grade in an elementary school
in the Gyeongin area. The study measured the creative engineering problem-solving disposition and self-directed
learning ability of the students before and after the STEAM program. It also administered satisfaction and percep-
tion tests. The result confirmed that the STEAM program that emphasizes the engineering design process is effec-
tive in improving the creative engineering problem-solving propensity and self-directed learning ability of elemen-
tary school students, particularly female ones. Analyzing differences in changes based on gender, the study pin-
pointed significant improvements among female students in all factors except for the subfactor communication and
collaboration within tendencies toward creative engineering problem-solving. For male students, the study observed
significant effects in the factors engineering design and communication and collaboration. Lastly, the study dis-
cussed the educational implications of the findings.

Key words: engineering design, STEAM, creative engineering problem-solving propensity, self-directed learning
ability, elementary school student
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Table 1. Paired rtest results on the scores for creative engineering problem solving propensity test

ol ) a2 AR AL AFEZAL . )
Mean SD Mean SD
Uzt 66 3.60 62 402 66 427 .000
T A Pt 75 352 70 4.00 64 432 .000
7 141 3.55 67 4.01 64 -6.03 .000
w2k 66 3.90 68 432 53 430 .000
A% 9 s oIz} 75 411 59 424 58 -138 A7
A 141 402 64 428 56 -3.87 .000
Uzt 66 342 73 3.54 70 -93 357
FEA AnFH of 2} 75 3.26 71 3.63 75 3.18 002
A 141 333 7 3.58 73 2.92 004
Uzh 66 329 83 335 92 -4 679
=7 oIz} 75 3.03 88 343 90 2.64 010
A 141 3.15 .86 3.40 90 228 024
Uzt 66 3.55 56 3.81 52 2.79 007
AR Pl 75 348 60 3.82 58 3.52 001

Al 141 351 .58 3.82 .56 -4.50 .000
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Table 3. Results of students’ satisfaction surveys for the STEAM
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Table 4. Results of student satisfaction surveys by sub factors
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