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ABSTRACT

The objective of this research was to 1) to compare academic achievement before and after
learning Safety and operational skills by learning management in 5 steps process of seeking knowledge using
board games topic for mathayomsuksa 4 students. 2) to compare the ability to solve problems before and after
learning Safety and operational skills by learning management in 5 steps process of seeking knowledge
using board games topic for mathayomsuksa 4 students. The population used in this research were 138
Mathayomsuksa 4 students of Demonstration School, University of Phayao, semester 2, academic year 2022.
The sample group used in the research were 28 students in Mathayomsuksa 4/1, Demonstration School,
University of Phayao, semester 2, academic year 2022, totalling 28 people derived from purposive sampling.
The research instrument used in 1) learning management in 5 steps process of seeking knowledge using board
games. 2) Achievement test. 3) Problem solving ability test. Statistics used for data analysis were mean,

standard deviation. and the Wilcoxon signed ranks test.

The results of the study revealed that learning management in 5 steps process of seeking
knowledge using board games topic safety and operational skills in chemistry labs. The students' learning
achievement after learning was higher than before learning at statistical significance at the .05 level.
2) problem-solving skills of students after management learning with learning management in 5 steps process
of seeking knowledge using board games after learning was higher than before learning at statistical
significance at the .05 level. and 3) problem-solving abilities of students at a high level and the mean was

4.34, representing 86.79 percent.
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ToeliRsauLssAvsuaan2aIAsaRLNA (Combrash’s coefficient of alpha)

Hamranu ArAINL s SELAUAINAIAARDS WURNR
Sad 1 0.708 ADAAFDY et
o7l 2 0.710 ADARFDY et
o7l 3 0.725 ADARFDY et

9nAneN 7 agURdAAnE e suuTaaEansansufidam laelias

| |
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o £ 0. ! '
ANUsr@nsuaani1zasATauLnm (Cornbrash’s coefficient of alpha) Wud1 RA1AIINIZE N
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UL WRITEY
1 1 20
2 21 2b
3 2b 28
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6 21 23
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8 21 22
9 27 29
10 17 24
11 10 19
12 23 25
13 24 25




101

1519 9 (#1B)

NAAZURUNBU (30 ASLLKUW)

\aafi — —
NBRLIYU NAILIEU
14 24 28
15 19 20
16 18 03
17 28 29
18 21 22
19 19 25
20 16 21
21 17 23
22 17 24
23 21 26
24 18 22
25 12 20
26 16 25
27 15 24
28 17 25
AaRe 18.68 23.68

AL EIUUNIRTg N 8.01 4.47
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uasaLny
4 NAAZUHRNDU (48 AZUHNY)
Va2 —— —
NPT NRITH
1 34 39
2 39 41
3 34 38
4 32 40
o) 35 42
6 33 37
7 34 38
8 36 41
9 34 39
10 35 38
1 34 40
12 32 37
13 33 40
14 34 37
15 34 37
16 34 40
17 33 42
18 34 43
19 35 38
20 33 39
21 32 38
22 33 38
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NAAZURUNBU (48 ATLLRW)

Lﬂ’l]‘ﬁ . a - o
NBRLIYU NAILIEU

23 34 39
24 33 39
25 36 40
26 33 38
27 36 41
28 34 37

AaRe 34.04 39.14

e uuNINGgIN 9.87 6.26
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wansnasaulaals
o _ The Wilcoxon signed
1590 N AZULHHLAN X S.D. t
ranks test
Mean Rank z Sig*
AauEeN 28 30 18.68 | 8.01 0
— -9.31 -4.63 | .000
NI 28 30 23.68 4.47 14.50
Ranks
N Mean Rank Sum of Ranks
posttest-Pretest Negative Ranks o .00 .00
Positive Ranks 28P 14.50 406.00
Ties 0°
Totall 28

a. posttest < Pretest
b. posttest > Pretest

C. posttest = Pretest

Test Statistics®

posttest-Pretest

z -4.632°

Asymp. Sig. (2-tailed) .000

a. Wilcoxon Signed Ranks Test

b. Based on negative ranks.

a <2 Pz a a < a ' a v o
AN 2 Nﬂ'uﬂi’]gﬂ?lﬂa@LWQL‘LI‘%?J‘ULV]EIUNﬂﬂ}lf]ﬂﬁwqﬁﬂqsliﬂuﬂﬂuLsﬂuLLﬂg‘Vi@\iLiﬂu

Taan1snasaun1eadi The Wilcoxon signed ranks test
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wansnasaulaa iy
o - — The Wilcoxon signed
11990 n AL LHILAN X S.D. t
ranks test
Mean Rank Z Sig*
TN 28 48 34.04 | 9.87 0
— -15.08 -4.64 | .000
NAILTRIN 28 48 39.14 6.26 14.50
Ranks
N Mean Rank | Sum of Ranks
posttest-Pretest | Negative Ranks 0k .00 .00
Positive Ranks 28° 14.50 406.00
Ties 0°
Total 28

a. Posttest < Pretest

b. Posttest > Pretest

. Posttest = Pretest

Test Statistics®

posttest-Pretest

z

-4.643°

Asymp. Sig. (2-tailed)

.000

a. Wilcoxon Signe

b. Based on nega

d Ranks Test

tive ranks.

a P P = a 2 . a
AN 3 N@’JLF"I?']%W’U‘EQ@LW@L‘IJ?HUL‘V]?_I'U ﬂ’]']?\lﬂ']}l’]iﬂﬂ']?LLﬂ'ﬁin"lﬂ’ﬂuLﬁﬂuLlﬂg

WA SEU IPenISNARaUINSNEA The Wilcoxon signed ranks test
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