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ABSTRACT

In this study, a TPACK-based STEAM program was developed and applied under the theme of excretory
organs in the ‘Structure and Function of Our Body’ of the elementary science curriculum. The program was
produced and conducted through curriculum analysis and learning goal detailing, learning environment analysis,
teaching-learning method and technology selection, TPACK elements arrangement and teaching-learning material
development, application and effectiveness verification. Teacher's TPACK considered in STEAM program design
process is content knowledge (appearance and work of excretory organs), pedagogical knowledge (STEAM,
problem-based learning, research learning, discussion learning, cooperative learning, scientific writing) and
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technology knowledge (3D printer and smart device application technology). The program consisted of a total

of 8 hours of project learning activities and was applied to 29 students in the fifth grade as an experimental
group. A program of the same theme developed mainly from textbooks was applied to 27 students in the fifth
grade of a comparison group. As a result of the application of the program, the experimental group showed
significant improvement in creative problem-solving ability and scientific attitude compared to the comparison

group, and the class satisfaction with the STEAM program was also high. However, there was no significant

difference in academic achievement ability.

Key words: TPACK(Technological Pedagogical Content Knowledge), STEAM, excretory organs, creative

problem-solving ability, scientific attitude
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Table 4. Interview questions on creative problem-solving ability
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Table 5. Interview questions on scientific attitude
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Table 7. The result of a comparison analysis on academic achievement

g AR A A 2 A Hlm ALZZAA g T AE v
3 A M SD p M SD t p
A= B]%ﬂ o0 A0 022" iis el 1.045 297
A3 602 490 803 399
*p < .05
Table 8. The result of a covariation analysis on academic achievement
& AMGE AFE ARE YA F F ERSEE:]
53 7y 8.297(a) 2 4.149 30.516 000
bl 95.390 1 95.390 701.639 .000
AR 8.135 1 8.135 59.836 .000
e 019 1 019 141 708
ek} 83339 613 136
A 504.000 616
73 @A 91.636 615

a. R=091 (3% R=083)
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Table 9. The result of a comparison analysis on creative problem-solving ability
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A4 - 71%9) .
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'p < .05 "p < .01, "p < .00

Table 10. The result of a covariation analysis on the domain of understanding, divergent thinking in creative problem-solving ability

99 St AL AFE AHF= B A F F fogE
4 23y 196.006(a) 2 98.003 115.143 .000
zbl 101.253 1 101.253 118.962 000
NG ‘ig‘ AR 134.906 | 134.906 158.500 000
O} 3 ; ] f’] e 34.538 1 34.538 40.579 .000
o] B oA} 235.766 277 851
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T4 A 431.771 279
a. R=454 (F4 € R*=450)
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G4 Ata A 36.972 1 36.972 59.988 .000
2} 170.720 277 616
A 3842.000 280
4 A 299.086 279

a. R=429 (5738 R=425)
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Table 11. The result of a comparison analysis on scientific attitude
e Ad AR ZAA A 7t A4 "= ALFZAAL A T AF v
A< M SD t p M SD t p
) Cln 3.69 1.24 3.25 129
3714 - 774 440 -7.186 .000
A 3.83 1.04 4.40 74
Cln 3.85 121 372 112
WA - 1.094 276 -1.828 069
A 3.67 98 4.02 1.06
Cln 3.09 1.16 296 113
H| A - -433 666 -7.055 000
A 3.16 1.07 4.06 87
) Cln 423 91 . 4.05 91
F5A - 1.991 048 -3.837 000
A 3.98 76 452 .66
Cln 3.52 1.27 3.26 1.16
27173 - 071 944 5011 000
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* < .05, ™p < .001
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Table 12, The result of a covariation analysis on the domain of cooperativity in scientific attitude
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Fig. 2. The result of learner satisfaction survey of the STEAM program
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