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ABSTRACT

The cultivation of students’ problem-solving abilities during
the circumstances of the COVID-19 pandemic requires a diverse range of
competencies and knowledge. STEAM education is a pedagogy integrating
five domains of knowledge, including science, technology, engineering, arts,
and mathematics, using the engineering design process. The arts component
plays a crucial role in promoting students' creativity in resolving problems.

The purposes of this research were to 1) construct lesson plans based on
STEAM education on the topic of work and energy to meet the efficiency criteria of
80/80, 2) compare the students’ problem-solving abilities before and after
the intervention, 3) compare the students’ learning achievement before and after
the intervention, and 4) examine the satisfaction of students toward the STEAM
education. The sample obtained through cluster random sampling consisted of
26 students from Mathayomsuksa 4/2 at Dongmafaiwittaya School under
the Secondary Educational Service Area Office Sakon Nakhon, in the second semester
of the academic year 2022. The instruments included 1) lesson plans based on

STEAM education, 2) a problem-solving abilities test, 3) a learning achievement test,



and 4) a satisfaction questionnaire. The statistics for data analysis were percentage,
mean, standard deviation, and t-test for Dependent Samples.
The results revealed that:

1. The efficiency of the lesson plans based on STEAM education on
the topic of work and energy was 81.48/80.27, which met the specified criteria
of 80/80.

2. The students’ problem-solving abilities after the intervention were
higher than those of before the intervention at the .01 level of significance.

3. The students’ learning achievement after the intervention was higher
than that of before at the .01 level of significance.

4. The satisfaction of students toward the STEAM education was at

the highest level.

Keywords: Problem-Solving Abilities, Learning Achievement, COVID-19,
STEAM Education
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n1sunTymn AARNE 1589 IUUATWRITH FUlsanAnENda 4

91473 40 29

ed | v o ANAIHENN (p) ANBTIAS LN (r)
NOTRNTITYT | BN = >

WNANTFILATIEY | WUAKNA | NAN199LATIEN | WUaka
1 0.59 AN 0.44 AN
2 0.75 A 0.25 wely

1 3 0.38 A 0.38 A
4 0.50 ANIN 0.25 wole

5 0.56 FININ 0.38 A

6 0.59 NN 0.31 A
7 0.63 A 0.25 wely
2 8 0.47 AN 0.44 AN
9 0.59 ANIN 0.69 AN
10 0.44 Auan 0.25 wely

1 0.56 NN 0.38 A

12 0.75 A 0.38 A

3 13 0.50 NN 0.38 A
14 0.50 ANN 0.50 AN

15 0.47 NN 0.31 A
16 0.72 A 0.56 AN

17 0.53 AN 0.31 A
4 18 0.72 A 0.44 ANIN
19 0.53 NN 0.44 AN
20 0.56 ANIN 0.25 waly

21 0.78 A 0.31 A

> 22 0.72 A 0.31 A
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25 0.53 ANIN 0.44 NN
26 0.72 A 0.56 AN
27 0.72 2 0.31 A
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8 38 0.59 ANIN 0.31 2
39 0.69 2 0.50 NN
40 0.50 AN 0.25 wely
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3 0.63 A 0.38 A
4 0.44 NN 0.38 A
5 0.59 AN 0.31 A
6 0.63 A 0.38 A
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M1919 21 WANIFALATIZNNIUTE AN TN NI LLN%ﬂWﬁ@Wﬂ"I‘iL%EI%ELLUUNﬁNﬁﬂE"I

AEINANT 1309 STRLATNANT FUNTYNANWITN 4

AZUHHIENINELY

AZUHN
BT | WK T | UNM 2 | URW 3 | UNH 4 | WU 5 | WAW 6 | 99M | WA
(20) (20) (20) (20) (20) (20) (120) (60)
1 17 16 17 17 16 17 100 51
2 16 15 15 16 16 16 94 47
3 17 16 16 17 16 17 99 43
4 16 16 16 17 16 17 98 43
5 16 16 15 16 16 16 95 41
6 16 16 15 16 16 16 95 47
7 17 16 16 17 16 16 98 47
8 17 16 17 16 17 16 99 48
9 16 16 17 16 17 16 98 52
10 17 16 16 17 16 17 99 52
11 16 16 16 17 16 16 97 45
12 17 16 17 17 17 17 101 56
13 17 16 17 18 16 17 101 58
14 17 16 17 17 16 17 100 48
15 17 16 16 17 16 17 99 h3
16 16 15 15 16 16 16 94 47
17 16 16 17 16 17 16 98 44
18 17 16 16 17 16 16 98 54
19 17 16 17 17 16 17 100 42
20 16 16 17 16 16 16 97 46
21 17 16 16 17 16 16 98 46
22 16 16 17 16 16 16 97 56
23 16 16 17 16 16 16 97 40
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24 16 16 15 16 16 16 95 48
25 16 16 15 16 16 16 95 46
26 17 16 17 17 17 16 100 52
TN 429 414 422 431 421 425 2542 1252
Lﬁﬁlﬂ 16.50 | 1592 | 16.23 | 16.58 | 16.19 | 16.35 | 97.77 48.16
S.D. 0.51 0.27 0.82 0.58 0.40 0.49 2.08 4.84
;ﬂﬂﬂz 82.50 | 79.60 | 81.15 | 82.90 | 80.95 | 81.75 | 81.48 80.27

EJE, = 81.48/80.27
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ABWEYN (30 AZUWW) | 11A9EEH (30 AZLUN)
1 5 260 21 441
2 8 22 14 196
3 13 21 8 64
4 8 22 14 196
5 8 19 11 121
6 8 23 15 225
7 7 24 17 289
8 4 24 20 400
9 § 26 20 400
10 11 25 14 196
1 5 22 17 289
12 5 28 23 529
13 6 29 23 529
14 10 23 13 169
15 8 260 18 324
16 9 24 15 225
17 11 21 10 100
18 10 27 17 289
19 11 20 9 81
20 9 22 13 169
21 5 22 17 289
22 10 28 18 324
23 6 19 13 169
24 7 23 16 256
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25 9 21 12 144
26 1" 26 15 205
393 210 613 403 | 6639
A 8.08 23.58

S.D. 2.38 2.79 t=19.95

FBEIRY 26.93 78.60
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1 1 6] 5 25 1 5 4 16 2 5 3 9
2 2 5 3 9 0 3 3 9 3 4 1 1
3 3 5 2 4 1 4 3 9 3 3 0 0
4 1 4 3 9 2 6 4 16 3 3 0 0
5 2 5 3 9 0 4 4 16 2 4 2 4
6 3 6 3 9 1 4 3 9 2 5 3 9
7 1 6] 5 25 1 5 4 16 1 3 2 4
8 1 6] 5 25 1 5 4 16 0 4 4 16
9 1 4 3 9 1 6 5 25 2 5 3 9
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