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ABSTRACT

The purposes of this research were to 1) construct lesson plans for
Prathomsuksa 4 students based on STEM education learning management and concept
mapping on the topic of gravitational force and the medium of light to achieve the
required efficiency criteria of 80/80, 2) compare students’ science process skills before
and after the intervention, 3) compare students’ learning achievement before and after
the intervention, and 4) examine students’ satisfaction with the STEM education
learning management and concept mapping. The sample consisted of 30
Prathomsuksa 4 students, selected through cluster random sampling, at
Anubanmuangelaphum school during the first semester of the academic year 2021.
The instruments were lesson plans based on STEM education learning management
and concept mapping, a science process skills test, a learning achievement test, and a
satisfaction questionnaire. The statistics for data analysis were percentage, mean,
standard deviation, and t-test for Dependent Samples.

The findings revealed that:

1. The lesson plans based on STEM education learning management and

concept mapping for Prathomsuksa 4 on the topic of gravitational force and the



medium of light had an efficiency of 81.52/80.56, which was higher than the required
efficiency criteria of 80/80.

2. The students’ science process skills after the intervention were higher
than those before the intervention at the .01 level of significance.

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

4. The students’ satisfaction with the developed learning management
based on STEM education and concept mapping was at a high level (X = 4.03, S.D. =
0.49).

Keywords: STEM Education, Concept Mapping, Science Process Skills
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M98 21 NANITILATIERTEALATAIINYIN (p) ATEIHI9ITUUN (1)

LAZATAINED BB LUV AFDUI AT NE NS UIRNTTNNINIFNERS

do7 ANAITNYN BILA ANBIHITTULUN UURNE
(p) (p) (r) (r)
1 0.77 2 0.33 wal¥
2 0.63 A 0.20 wa ¥
3 0.67 A 0.40 A
4 0.67 2 0.40 A
5 0.63 A 0.20 wald
6 0.50 ANIN 0.20 waly
7 0.67 A 0.27 A
8 0.77 A 0.20 wald
9 0.57 ANIN 0.20 waly
10 0.60 A 0.27 wald
11 0.60 A 0.27 wa ¥
12 0.63 A 0.20 wa ¥
13 0.70 Al 0.20 A
14 0.60 A 0.27 wald
15 0.70 A 0.20 wald
16 0.63 A 0.33 wa ¥
17 0.50 Auan 0.33 wa ¥
18 0.50 ANIN 0.20 walk
19 0.67 A 0.53 2
20 0.63 Al 0.33 walk
21 0.67 A 0.27 wa ¥
22 0.63 A 0.47 A
23 0.67 A 0.40 A
24 0.73 A 0.27 wal¥
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A1979 21 (si|)
$o7 ANAIINYIN WUANA ANBIHITTULUN LUANE
(p) (p) (r) (r)
25 0.63 A 0.20 wa ¥
26 0.63 A 0.47 A
27 0.60 A 0.40 2
28 0.63 2 0.20 wal¥
29 0.70 A 0.20 wa ¥
30 0.60 A 0.40 A
31 0.60 A 0.27 wa ¥
32 0.60 A 0.40 2
33 0.73 A 0.26 wa %
34 0.57 AN 0.47 2
35 0.63 A 0.47 2
36 0.73 A 0.27 wa ¥
37 0.67 A 0.27 wa ¥

ANATNLEDNHADILLUNAFD LAY NEENTLUIRNITNININLTATERS

Tnal¥gms KR-20 winri 0.81
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A9 22 KANITIATIZHTZALATIAIINGIN (p) ANBTHIFFIULN (1)

1 4 ﬂI/ o/ o/ Q(
LAZANAITHITENWAD LLLI‘Ll‘V]ﬂN@UQﬂNNNNQWﬁWWQﬂﬁﬁL%EH

do7 ANAITNYN BILA ANBIHITTULUN UURNE
(p) (p) (r) (r)
1 0.20 A 0.83 ANIN
2 0.53 Auan 0.27 wa ¥
3 0.57 ANIN 0.20 el
4 0.57 ANIN 0.33 waly
5 0.57 Auin 0.33 et
6 0.70 A 0.20 wa %
7 0.57 ANIN 0.20 waly
8 0.63 A 0.20 wald
9 0.47 ANIN 0.27 waly
10 0.60 A 0.40 2
11 0.57 Auan 0.33 wa ¥
12 0.57 ANN 0.33 wa (%
13 0.60 Al 0.40 A
14 0.63 A 0.47 2
15 0.63 A 0.33 wald
16 0.63 A 0.20 2
17 0.60 A 0.40 2
18 0.50 NN 0.47 A
19 0.57 Auan 0.20 wa ¥
20 0.67 Al 0.27 walk
21 0.60 A 0.40 A
22 0.67 A 0.40 A
23 0.50 Auan 0.20 waly
24 0.63 A 0.20 wal¥
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$o7 ANAIINYIN WUANA ANBIHITTULUN LUANE
(p) (p) (r) (r)
25 0.70 A 0.20 wa ¥
26 0.60 A 0.27 wal¥
27 0.67 A 0.27 wa ¥
28 0.70 A 0.33 wald
29 0.63 A 0.20 wa ¥
30 0.67 A 0.27 wald
31 0.67 A 0.27 wa ¥
32 0.60 A 0.40 2
33 0.63 A 0.20 wa %
34 0.67 A 0.53 2
35 0.67 A 0.40 2

' y ) [% o/ £ v
ATAITHIZDNNLDY LL‘LI‘LI‘V]@’N@‘LI”J@NNﬂNq%ﬁW’Nﬂ’ﬁL%ﬁuT@mTﬁq@ﬁ KR-20

WinfAu 0.83
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A9 23 NaNFALATITAANUSTANENTWIBIWRKNN3ANTsEEwE laannsdn

= 1% < ! o o 4
ﬂ"l‘jLﬁﬂu;ﬁLLUUNzLWNﬁﬂﬁs{"l‘j’]NﬂUN\mTuﬂﬂu

D elpEY
AZUHWILATNIEE
PE (Lqumﬁﬁmm‘jL‘%ﬁuﬁﬁ/muuu) mmlm ﬂfLTu
FENIN | VARG
1 2 3 4 138
WA 1 W 2 W 3 W 4
4- 360 60
bRUN (90) (90) (90) (90)

1 68 70 72 67 277 40

2 72 74 74 73 293 43

3 74 72 71 71 288 49

4 78 76 72 73 299 45

5 74 76 75 77 300 55

6 79 77 73 74 303 46

7 69 71 72 69 281 47

8 81 77 83 74 315 55

9 76 74 69 70 289 47
10 68 70 72 67 283 46
11 73 69 74 67 292 48
12 77 75 70 70 292 48
13 72 74 73 73 297 46
14 76 74 74 73 299 55
15 74 76 77 72 301 49
16 79 77 74 71 287 48
17 72 68 77 70 290 52
18 72 74 76 68 284 47
19 69 71 70 74 309 54
20 81 79 74 75 291 51
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#1579 23 (518)
DA 593
AT WIHTENINITEI
AL . o ud AL AL
(WNUNNFIANTTELUET/ATUI) )
FENIN | NAITHY
1 2 3 4 A8i%
L3S 1 W3S 2 WN3S 3 N3 4
. 360 60
LNV (90) (90) (90) (90)
21 72 74 76 69 292 47
22 75 71 77 69 291 46
23 76 74 71 70 311 B3
24 81 79 78 73 291 43
25 71 73 73 74 294 47
26 76 72 75 71 286 51
27 71 73 74 68 287 50
28 75 73 68 71 294 48
29 75 77 74 68 298 48
30 78 76 76 68 290 46
39N 8,804 1,450
AR 093.47 | 4833
S.D. 3.31 3.68
Ay 81.52 80.56
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M99 24 NANISIATIEATEUWTIEU AL RN NTZUIUNITNNANEFTE S

FugeanANUITT 4 1509 159 KNG ANLAZFIN AN IBI LA

. WuLnAFel WuLnAFel
\a 91 L o D D? t-test
fiBwEEY (30) na9EEY (30)
1 14 21 7 49 t = 25.06
2 13 22 9 81
3 16 26 10 100
4 14 23 9 81
5 15 28 13 169
6 17 23 6 36
7 14 23 9 81
8 16 27 11 121
9 15 24 9 81
10 16 25 9 81
11 14 21 7 49
12 15 22 7 49
13 13 24 11 121
14 16 27 11 121
15 16 25 9 81
16 15 24 9 81
17 13 26 13 169
18 16 25 9 81
19 17 28 11 121
20 15 28 13 169
21 15 21 6 36
22 15 22 7 49
23 15 27 12 144
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19519 24 (519)

| UL NDL UL NDL
LR L o A D D2 t-test
N8R (30) NRILTHN (30)
24 13 22 9 81
25 16 24 8 64
26 14 26 12 144
27 15 25 10 100
28 17 24 7 49
29 16 24 8 64
30 14 23 9 81
994 450 730 280 2,734
WA 15.00 24.33
S.D. 1.20 2.15
Spaay 50.00 81.11

*O = .01 df = 29
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FugeanANUITT 4 1509 159 KNG ANLAZFIN AN IBI LA

, LUUIANBL LUUIANB L
LR L o D D2 t-test
NBKLIHN (30) NANLIEW (30)
1 12 19 7 49 t=29.13
2 13 21 8 64
3 12 23 1 121
4 13 22 9 81
5 16 27 1 121
6 14 23 9 81
7 15 24 9 81
8 17 28 1 121
9 14 23 9 81
10 14 21 7 49
1 16 27 1 121
12 15 26 1 121
13 15 22 7 49
14 14 28 14 196
15 17 24 7 49
16 15 24 9 81
17 17 26 9 81
18 14 22 8 64
19 15 26 9 81
20 14 23 9 81
21 15 26 1 121
22 16 24 8 64
23 15 26 1 121
24 13 21 8 64
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A9 25 (F1\)
\ UL NDL UL NDL
LR L o A D D2 t-test
N8R (30) NRILTHN (30)

25 16 23 7 49
26 16 25 9 81
27 15 25 10 100
28 14 24 10 100
29 17 24 7 49
30 15 23 8 64
393 444 720 276 2,626
WA 14.80 24.00

S.D. 1.40 2.21

Sosay 49.33 80.00

*A=.01df =29



1979 26 HANTAATITARZIHWAINRaNa lasans B auraninGeuiiBaudaansdanisBuwiuunazfinAnesaniulanwien]

Fradiemanssy ANUNITIANTNTIN . ANUNITIALAY
. FNanUnInin1gGuwNs
a9 A9EEU3 A9EEU3 ’ ? UsTLHUNG X | SD.| waqu
1 2 3 4 5 6 7 8 9|10 | MM |12 |13 |14 |15 |16 |17 |18 | 19 | 20

1 4 5 5 5 5 5 5 5 5 5 5 5 5 5 4 5 5 4 4 5 14.80 | 0.41 S\Iﬂﬂﬁfigﬂ
2 4 5 5 5 4 5 5 4 5 5 5 5 4 5 5 4 5 5 4 5 1470 | 0.47 S\Iﬂﬂﬁfigﬂ
3 5 5 4 5 4 4 5 5 5 5 5 4 5 5 5 4 5 4 5 5 1465 | 0.49 N'Tﬂ‘ﬁl“gj@
4 4 5 5 5 5 4 4 5 5 4 5 4 5 4 5 5 4 4 4 5 | 4.45 | 0.60 HIN
5 5 4 5 5 4 5 5 5 5 5 5 5 5 5 4 5 5 4 5 4 | 475 | 0.44 N'Tﬂ‘ﬁlfgjﬂ
6] 4 5 5 5 4 5 5 5 5 5 5 5 5 5 4 5 5 4 4 5 1475 | 0.44 HIN
7 5 5 5 5 5 5 5 4 5 5 5 4 5 5 4 5 5 4 5 5 1475 | 0.44 HIN
8 5 5 5 5 5 5 5 4 5 5 5 5 5 5 4 5 5 4 5 5 14.80 | 0.41 HIN
9 5 5 5 5 5 4 5 5 5 5 5 4 5 5 5 4 5 4 5 5 1475 | 0.44 HIN
10 4 5 4 5 5 4 5 5 5 4 4 5 5 5 4 5 5 4 4 5 1450 | 0.61 HIN
1 5 5 5 4 5 4 4 5 4 4 4 5 5 5 4 3 4 4 5 5 1435 | 0.59 HIN
12 4 5 4 5 5 5 5 4 5 5 5 4 5 5 5 4 5 5 4 5 1475 | 0.44 Nﬂﬂ‘ﬁl@lﬂ

¢Ll
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M99 26 (A1)

N

Hn

i3
|dw

HIN

1=

HIN

HIN

N

HIN

&
|dw

HIN

-1

HIN

1=

HIN

HIN

HIN

N

S.D.

4.35 | 0.67

4.40 | 0.94

4.55 | 0.51

4.65 | 0.59

4.15 | 0.81

4.45 | 0.60

4.50 | 0.51

4.65 | 0.59

475 | 0.44

4.85 | 0.37

410 | 0.72

410 | 0.72

4.45 |1 0.69
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1519 26 (518)

Frsadeniansznis ANUNITTANANTTH . ANUNITIPAE
. AuRalnIningaens
LA 9] Buu3 A9EEW3 ’ ? UIziRUNG X | SD.| =3
1 2 3 4 5 6 7 8 9|10 | 1M |12 13|14 |15 |16 |17 |18 | 19 | 20
26 5 4 5 4 5 5 4 5 5 5 5 5 5 5 5 5 4 5 5 4 1475 | 0.44 Nﬁﬂﬁf\m
27 5 4 5 5 5 5 4 4 3 5 5 4 5 5 4 5 5 5 5 3 | 455 | 0.69 Nﬁﬂﬁf\m
28 5 4 5 4 5 5 4 5 5 5 5 5 5 5 5 4 4 5 5 4 | 470 | 0.47 mﬂ‘ﬁqm
29 5 4 5 5 4 5 5 5 5 4 5 4 5 4 3 5 4 3 5 4 | 4.45 | 0.69 HIN
30 5 4 4 5 5 5 4 4 5 5 5 4 5 5 4 5 5 4 5 4 | 460 | 0.50 N’]ﬂ‘ﬁﬁﬁﬂ
9IH 137 17 132 | 139 141 148 132 | 137 | 138 141 146 140 | 140 | 136 | 137 | 146 128 | 135 144 | 126
LQZ‘:Q;T’J 402 | 3.44 | 3.88 | 409 | 415 | 435 | 3.88 | 403 | 3.06 | 415 | 429 | 4.1 411 4.00 | 403 | 429 | 3.76 | 3.97 | 424 | 3.7
S.D. 0.86 | 048 | 0.72 | 0.49 | 0.65 | 0.25 | 0.62 | 0.50 | 0.62 | 0.47 | 0.35 | 0.55 | 0.48 | 0.63 | 0.57 | 0.35 | 0.58 | 0.63 | 0.41 | 0.55
WAy X = 3.92 X = 4.09 X = 4.11 X = 3.99
A S.D.=0.71 S.D. =053 S.D.=0.53 S.D.=0.58
y X = 4.03
LRRETIN N
S.D. =0.49

GLL
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