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PROBLEM-BASED LEARNING WITH STEM EDUCATION

SORRAWEE NAKKASEM : A STUDY OF SCIENCE LEARNING ACHIEVEMENT AND
SCIENTIFIC PROBLEMS SOLVING USING PROBLEM-BASED LEARNING WITH STEM EDUCATION IN
WORK AND ENERGY OF EIGHT GRADE STUDENTS. ADVISORY COMMITTEE: THANAWUTH LATWONG,

Ed.D., CHADE SIRISAWAT, Ed.D. 2021.

The purposes of this research were to: 1) study the science learning achievement of students before and

after learning by using problem-based learning with STEM education, and after learning with the set criteria of 70
percent.; 2) study the scientific problem solving of students before and after learning by using problem-based learning
with STEM education , and after learning with the set criteria of 70 percent. and 3) to study the effect size by using
problem-based learning with STEM education on science learning achievement and scientific problem solving. The
research target, derive by purposive selection, was 24 grade eight students who was studying in the first semester of the
academic year 2020 at Wat Prachabamrungkit School. The research instruments consisted of: 1) 4 lesson plans, for 16
hours learning, based on problem-based learning with STEM education for grade eight students with validity between
.67-1.00; 2) a science achievement test of 32 questions with difficulty index between .21-.73, power of discrimination
between .24—.53, and Lovett’s reliability of .78. and 3) a test on problem scientific solving of 20 questions with
difficulty index between .43—.70, power of discrimination between .27—.80, and Lovett’s reliability of .84. Data were
analyzed with mean, standard deviation percentage and effect size.
The findings of this research were as follows:

1. the students’ science learning achievement after learning by using problem-based learning with STEM
education was higher than that of before.

2. the students’ science learning achievement after learning by using problem-based learning with STEM
education was higher than the set criteria of 70 percent.

3. the results of the effect size by using problem-based learning with STEM education On academic
achievement in the science learning achievement of 5.39 in the high level.

4. the students’ problem scientific solving after learning by using problem-based learning with STEM
education was higher than that of before.

5. the students’ problem scientific solving after learning by using problem-based learning with STEM
education was higher than the set criteria of 70 percent.

6. the results of the effect size by using problem-based learning with STEM education On academic

achievement in the scientific problem solving of 2.21 in the high level.
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12 1 1 1 1 1 5 1.00
13 1 1 1 1 1 5 1.00
14 1 1 1 1 1 5 1.00
15 1 1 1 1 1 5 1.00
16 1 1 1 1 1 5 1.00
17 1 1 1 1 1 5 1.00
18 1 1 1 1 1 5 1.00
19 1 1 1 1 1 5 1.00
20 1 1 1 1 1 5 1.00
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Feuinemaas
mnmageudei P B msmlana  iiludeaeuton

1 59 29 1914 1

2 56 29 1914 faing
3 32 35 1914 2

4 38 24 1418 fang
5 44 41 1418 3

6 44 24 1414 daia
7 53 29 1414 4

8 59 29 1414 T
9 85 35 Faia T
10 73 29 1914 5
11 73 41 1414 6
12 73 24 1418 daia
13 53 29 1418 7
14 34 29 1918 8
15 44 29 1418 fafa
16 A7 24 1414 fafa
17 24 24 1418 fafa
18 53 A7 1918 9
19 21 A7 1918 10
20 71 29 1918 fafa
21 29 24 1914 11
22 41 35 1914 12
23 12 29 fafa fafa
24 50 18 fana fafa
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25 50 24 1918 T
26 A7 41 1916 13
27 21 29 1916 T
28 41 41 1916 14
29 32 29 Fang 15
30 68 24 1916 fafa
31 62 24 1918 16
32 79 41 1916 T
33 A7 41 196 17
34 24 A1 1916 T
35 A7 24 1916 T
36 A7 29 1916 18
37 32 18 daia T
38 32 41 1916 19
39 71 35 1916 fana
40 53 35 1916 20
41 50 24 1916 21
42 26 41 1916 fana
43 29 24 1918 fana
44 68 35 1918 22
45 35 29 1918 fafa
46 A7 35 1918 23
47 44 29 1918 fafa
48 44 A7 1918 24
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mnmageudei P B msmlama  iiludeaeuton
49 59 A7 1918 25
50 A7 35 1916 T
51 A7 41 1916 26
52 26 24 1916 T
53 35 41 1916 27
54 A7 29 1918 fafa
55 68 A7 1918 28
56 44 A7 1916 T
57 35 35 196 29
58 38 35 1916 30
59 65 24 1916 T
60 44 .06 Faia T
61 26 A7 1916 31
62 50 53 1918 32
63 76 29 1916 fana
64 A7 29 1916 fana
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o 14 o A
$1uau 32 9o Tagldgasueslanmi (Lovett’s Method) ttdASa i

kKX =X

Tk ~)Y (X, -0)°
1o k = 32
> X s B2
D> X? 9195
> (X, -0 1099

\ V. J KY X, =D X?
“ T k-DY (X, -0

_ | 32(525) 9195
F- (32 —1)(1099)

. _, 16800 —9195
ce (31)(1099)
g 1605

cc 34069

fe =1-0.22

ro =0.78
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Innenans
uyunaaay : tmmm‘mi
v 4 P B msuawa  iiludeaeudod 4
UON fn
1 A7 53 1918 1 1
2 63 33 1918 2 (Vo 1-4)
3 60 53 1918 3
4 57 A7 1918 4
5 50 60 1918 fafa fafia
6 40 40 1918 T
7 43 33 1918 T
8 77 20 1918 T
9 60 40 1918 5 2
10 50 60 1918 6 (Vo 5-8)
11 60 40 1918 i
12 A7 40 1918 8
13 43 A7 1918 9 3
14 A7 80 1918 10 (19 9-12)
15 70 33 1918 11
16 63 33 1918 12
17 53 27 1918 13 4
18 56 A7 1918 14 (19 13-16)
19 63 A7 1918 15
20 43 60 1918 16
21 23 33 1918 fafa fafia
22 23 80 1918 fafa
23 53 80 1918 fafa
24 43 60 1918 fafa
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31 57 60 1914 T
32 60 40 1908 T
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kKX =X

" ~)Y (X, -C)°
1o k = 20
> X = 338
> X? = 4506
X, -0° = 746

\ V. J KY X, =D X?
“ T k-DY (X, -0

_,_ 20(338) — 4506

[~. =
p- (20 —1)(746)
. _q B760 4506
5 (19)(746)
o 25

e 14174

ree =1-0.16

e =0.84
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NNNMTITIUNDULTIULASUAUTIU (ASHUUIAN 32 ASLUU)

AUN  ATUUUMDUGYY  AZUUUNANTEU  AUN  AZUUUADUITIN  ASUUUNATEU

1 18 26 21 13 24
2 18 30 22 16 26
3 11 17 23 12 26
4 27 31 24 11 31
5 13 26 v 16.71 26.13
6 17 27 G 3.52 3.18
7 20 27

8 19 21

9 15 32

10 20 28

11 20 23

12 18 25

13 17 25

14 20 27

15 17 26

16 16 25

17 16 25

18 17 28

19 15 25

20 15 24
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nouiEY naaiseu
AUN MU MU MU MY 5N M M MM MY 5
it A2 A3 @ it A2 #i3 A4

1 3 7 5 3 18 5 8 6 7 26
2 5 5 4 4 18 6 9 7 8 30
3 4 2 2 3 115 5 3 4 17
4 6 7 7 7 27 6 10 7 & 31
5 3 3 3 4 13 6 7 6 7 26
6 3 4 5 5 17 5 8 6 8 27
7 5 5 4 6 20 6 8 6 7 27
8 4 5 3 7 19 4 6 4 7 21
9 4 4 3 4 15 6 10 8 8 32
10 4 7 4 5 20 5 9 7 7 28
11 3 5 5 Tl AN o 5
12 3 5 5 5 18 5 9 5 6 25
13 5 7 3 2 17 6 8 6 5 25
14 5 8 4 320 6 10 6 5 27
15 4 7 2 4 17 6 8 4 8 26
16 5 5 2 4 16 6 71 6 6 25
17 4 6 1 5 16 6 8 4 7 25
18 5 4 3 s 17 5 8 7 8 28
19 4 7 0 4 15 6 7 6 6 25
20 4 5 2 4 15 6 8 4 6 24
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ATNN V-10 (AD)
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d‘ v Y Y Y Y Y Y 4
AUN AU U MY U 33U ATH H MY Oy 33U
1 A2 N3 A4 1 N2 A3 A4
21 3 5 2 3 13 3 7 6 8§ 24
2 4 5 2 5 16 5 6 7 8 26
23 2 4 2 4 12 5 8 7 6 26
24 1 4 2 4 11 6 9 8 8 31

ASUUUITIY 93 126 75 107 401 129 190 143 165 627

AZUUUINAY  3.88 525 3.13 446 1671 538 792 596 6.88 26.13

F) a = 9 o
NUIYLHIR ATUN 1 U1 AN AN

Yy A = 9
ATUN 2 KUY ﬂ'J']iJL“Uﬂﬁ]
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aufl  AzuuuteuBeu  AzuuuwdwRew  aull AzuuuteuBoy  AzuuundTeu

1 15 16 21 8 12
2 17 19 22 10 14
3 6 13 23 9 16
4 17 20 24 12 20
5 9 17 m 12.25 16.67
6 13 13 s 3.03 2.37
7 11 18

8 9 18

9 16 20

10 16 18

11 12 14

12 13 17

13 15 15

14 16 17

15 11 13

16 10 15

17 14 16

18 11 14

19 12 17

20 12 16
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nouiEY nauseY
AUN MU MU MM MU SN MM MY MU Y 59N
it f2 @3 4 it f2 @3 4
1 2 5 3 5 15 3 5 3 5 16
2 4 3 5 5 17 5 4 5 5 19
3 2 2 2 0 6 3 4 4 2 13
4 4 4 4 5 17 5 5 5 5 20
5 1 2 3 3 9 3 5 4 5 17
6 2 3 4 4 13 2 3 4 4 13
7 2 3 3 3 11 4 5 4 5 18
8 P 0 1 @3, Al 5 - 4 5 18
9 4 3 5 4 16 5 5 5 5 20
10 4 5 4 3 16 5 5 4 4 18
11 . gy, ) g A 3 4 14
12 P I ) ) 5 4 17
13 D YA i\ Y - 4 4 15
14 5 4 2 5 16 5 4 3 517
15 e G S S 3 2 13
16 2 3 3 2 10 3 4 4 4 15
17 3 4 3 4 14 3 4 4 5 16
18 2 3 3 3 11 3 4 4 3 14
19 2 4 3 3 12 3 4 5 5 17
20 2 3 4 3 12 4 4 4 4 16
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d' Y v Y Y Y Y Y %
AUN MY AU A1 AU 33U A U A U 33U
1 N2 A3 N4 1 N2 N3 N4
21 2 1 2 3 8 3 3 3 3 12
2 3 2 2 3 10 4 4 3 3 14
23 3 1 2 3 9 4 5 3 4 16
24 4 4 2 2 12 5 5 5 5 20
AZUUUSIN 67 76 72 79 294 91 102 95 100 388
AzUUMRAE 279 3.17 3.00 329 1225 379 425 396 417 16.17
Yy A = 2
UYL ATUN 1 ©TUIYDN %Uiguﬂiyﬁ1
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