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58910195: MAJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
KEYWORDS: PROBLEM-BASED LEARNING WITH HIGHER-ORDER QUESTIONS/
LEARNING ACHIEVEMENT/ PROBLEM SOLVING ABILITY

JIRATCHAYA NUANKRATOK: THE EFFECTS OF LEARNING MANAGEMENT
USING PROBLEM-BASED LEARNING WITH HIGHER-ORDER QUESTIONS ON
LEARNING ACHIEVEMENT IN SCIENCE AND PROBLEM SOLVING ABILITY ON FOOD
AND LIVELIHOOD OF 8" GRADE STUDENTS. ADVISORY COMMITTEE: NOPMANEE
CHAUVATCHRIN, Ph.D., CHADE SIRISAWAT, Ed.D. 156 P. 2017.

The purpose of this research was to compare the learning achievement and problem
solving ability on food and livelihood of students using problem-based learning with higher-order
questions before and after learning, and to compare learning achievement and problem solving
ability of students after using problem-based learning with higher-order questions with the 70
percent criteria. The sample consisted of 49 grade eight students who studied in the second
semester of 2016 academic year from Darasamutr Sriracha School selected by using cluster
random sampling. The research instruments were problem-based learning with higher-order
questions lesson plans, learning achievement test and problem solving ability test. All data were
analyzed by comparing the pretest and posttest scores using dependent sample #-test and
comparing posttest scores with the 70 percent criteria using one sample #-test.

The research findings showed that the learning achievement of students after using
problem-based learning with higher-order questions was higher than before learning and was
higher than the 70 percent criteria with statistically significant at .05 level. Problem solving
ability of students after using problem-based learning with higher-order questions was higher than
before learning and was higher than the 70 percent criteria with statistically significant at .05

level.
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' ' ﬂznmummﬁmﬁummé’ﬁmmq 10C
plszaenii  doi auiil  aufiz  aui3  aufia auiis R (> R/N)
1 1 1 1 1 1 5 1
1 2 1 1 1 1 1 5 1
3 0 1 1 1 1 4 0.80
4 1 1 1 1 1 5 1
5 1 1 0 1 1 4 0.80
6 0 1 0 1 1 3 0.60
2 7 1 1 0 1 1 4 0.80
8 1 0 1 1 1 4 0.80
9 1 1 0 1 1 4 0.80
10 1 1 0 1 1 4 0.80
3 11 1 1 0 1 1 4 0.80
12 1 1 1 1 1 5 1
13 1 1 1 1 1 5 1
14 1 1 1 1 1 5 1
4
15 1 1 0 1 1 4 0.80
16 1 1 0 1 1 4 0.80
17 1 1 0 1 1 4 0.80
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AZUUUANNAAIAHYD T I 15y 10C
anlszaanii doi = 2 = 2 =
YLlao AN AuN2 A3  AuNd  AuNS (2 r/N)
18 1 1 0 1 1 0.80
19 1 1 1 1 1 1
20 1 1 1 1 1 1
5
21 1 1 0 1 1 0.80
22 1 1 1 1 1 1
23 1 1 0 1 1 0.80
24 1 1 1 1 1 1
25 1 1 1 1 1 1
26 1 1 1 1 1 1
6
27 1 1 1 1 1 1
28 1 1 0 1 1 0.80
29 1 1 0 1 1 0.80
30 1 1 1 0 1 0.80
31 1 1 0 0 1 0.60
7
32 1 1 1 0 1 0.80
33 1 1 0 1 1 0.80
34 1 1 1 1 1 1
35 1 1 1 1 1 1
36 1 1 1 1 1 1
8
37 1 1 0 1 1 0.80
38 1 1 0 1 1 0.80
39 1 1 0 1 1 0.80
40 1 1 1 1 1 1
9

41
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42 1 1 1 1 1 5 1
43 1 0 1 1 1 4 0.80
M3 V-7 (410)
AZUUHANNAAIFHVD T IV DY 10C

aatszasdn Vod < = < = <. R
yalas AUNT AUN2 AuN3 AuNd4 auns (ZR/N)

44 1 1 1 1 1 5 1
45 1 1 0 1 1 4 0.80
46 1 1 1 1 1 5 1
10
47 1 1 1 1 1 5 1
48 1 1 0 1 0 3 0.60
49 1 1 1 1 1 5 1
50 1 0 1 1 1 4 0.80
51 1 1 1 1 1 5 1
11
52 1 1 1 1 1 5 1
53 1 1 1 1 1 5 1
54 1 1 1 1 1 5 1
55 1 1 1 1 1 5 1
56 1 1 1 1 1 5 1
12 57 1 1 1 1 1 5 1
58 1 1 1 1 1 5 1
59 1 1 1 1 1 5 1
60 1 1 0 1 1 4 0.80
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Joh  mp mB Aol mp MmB Aol My B
1 0.38 0.31 21 0.53 0.51 41 0.69 0.16
2 0.59 0.06 22 0.75 0.34 42 0.38 0.40
3 0.61 0.12 23 0.67 0.45 43 0.63 0.43
4 0.93 0.35 24 0.89 0.25 44 0.79 0.33
5 0.77 0.11 25 0.38 0.31 45 0.83 0.01
6 0.51 0.54 26 0.71 0.12 46 0.32 -0.02
7 0.79 0.33 27 0.46 0.35 47 0.32 0.41
8 0.75 0.40 28 0.77 0.31 48 0.59 0.22
9 0.79 0.33 29 0.44 0.30 49 0.79 0.33
10 0.65 0.39 30 0.57 0.44 50 0.30 0.19
11 0.65 0.22 31 0.32 0.24 51 0.79 0.33
12 0.77 0.19 32 0.38 0.23 52 0.75 0.23
13 0.40 0.28 33 0.61 0.38 53 0.36 0.35
14 0.32 0.33 34 0.83 0.18 54 0.38 0.31
15 0.34 0.12 35 0.51 0.37 55 0.51 0.20
16 0.36 0.17 36 0.79 0.33 56 0.36 0.43
17 0.44 0.38 37 0.30 0.36 57 0.46 0.26
18 0.44 0.47 38 0.71 0.29 58 0.55 0.13
19 0.77 0.28 39 0.77 0.37 59 0.69 0.50
20 0.67 0.45 40 0.79 0.33 60 0.77 0.28
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ap B i p B
1 0.38 0.31 16 0.61 0.38
2 0.51 0.54 17 0.79 0.33
3 0.79 0.33 18 0.71 0.29
4 0.79 0.33 19 0.77 0.37
5 0.40 0.28 20 0.79 0.33
6 0.32 0.33 21 0.38 0.40
7 0.44 0.38 22 0.79 0.33
8 0.44 0.47 23 0.79 0.33
9 0.67 0.45 24 0.79 0.33
10 0.67 0.45 25 0.75 0.23
11 0.38 0.31 26 0.36 0.35
12 0.46 0.35 27 0.38 0.31
13 0.44 0.30 28 0.36 0.43
14 0.57 0.44 29 0.46 0.26
15 0.38 0.23 30 0.69 0.50

1 ' v
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VDI Weir e ﬂu‘ﬁ 1 ﬂu‘ﬁ 2 ﬂu‘ﬁ 3 ﬂ‘i«!“ﬁ 4 ﬂu‘ﬁ 5 X (ZR/N)
1 1 1 1 1 1 5 1
5 1 1 1 1 1 5 1
9 1 1 0 1 1 4 0.80
13 1 1 1 1 1 5 1
ﬁ’mzuﬂmm 17 1 1 1 1 1 5 1
21 1 1 1 1 1 5 1
25 1 1 1 1 1 5 1
29 1 1 1 1 1 5 1
33 1 1 1 1 1 5 1
37 1 1 1 1 1 5 1
2 1 1 1 1 1 5 1
6 1 1 1 1 1 5 1
10 1 1 0 1 1 4 0.80
14 1 1 1 1 1 5 1
Tu3nsEr 18 1 1 1 1 1 5 1
ym 22 1 1 1 1 1 5 1
26 1 1 1 1 1 5 1
30 1 1 1 1 1 5 1
34 1 1 1 1 1 5 1

38 1 0 1 1 1 4 0.80
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4 1 1 1 1 1 5 1
8 1 1 1 1 1 5 1
12 1 1 1 1 1 5 1
16 1 1 1 1 1 5 1
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ap B i p B

1 0.20 0.50 21 0.71 0.33

2 0.65 0.33 22 0.77 0.38
3 0.68 0.21 23 0.71 0.48
4 0.65 0.50 24 0.79 0.34
5 0.32 0.21 25 0.48 0.34

6 0.57 0.30 26 0.30 0.24

7 0.85 0.24 27 0.77 0.29

8 0.79 0.26 28 0.42 0.21

9 0.59 0.01 29 0.69 0.43

10 0.16 0.06 30 0.59 0.27
11 0.67 0.30 31 0.75 0.41
12 0.59 0.27 32 0.79 0.34
13 0.46 0.22 33 0.24 0.26
14 0.77 0.29 34 0.51 0.41
15 0.69 0.43 35 0.63 0.37
16 0.40 0.32 36 0.77 0.29
17 0.73 0.36 37 0.48 0.36
18 0.71 0.31 38 0.24 0.43
19 0.77 0.38 39 0.79 0.34
20 0.75 0.33 40 0.75 0.33




{ a Jd 1 ) o o
A1519N V-12 LAAIHANTAATIZHAIA NN (p) HAZAIDIUIVNULUN (B) HUUNATDUIN

anuansalumsaaudilam $1uau 20 ve

121

e

(«2]

=).

o}

—
N

y
vonh

B i p B
1 0.20 0.50 11 0.77 0.29
2 0.65 0.33 12 0.42 0.21
3 0.68 0.21 13 0.24 0.26
4 0.65 0.50 14 0.51 0.41
5 0.32 0.21 15 0.63 0.37
6 0.57 0.30 16 0.77 0.29
7 0.85 0.24 17 0.48 0.36
8 0.79 0.26 18 0.24 0.43
9 0.48 0.34 19 0.79 0.34
10 0.30 0.24 20 0.75 0.33

i1 J 9
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ATUUN  ATUUY L AZUMM AZHUM L ATUMM AU
AuN AuN AUN

fOUBEN  HAIEY NOUBEY  HAISHY NOUBEY  HAISHY
1 20 22 22 11 21 43 12 23
2 16 22 23 0 19 44 15 21
3 16 19 24 20 24 45 14 20
4 15 22 25 16 21 46 10 22
5 13 21 26 17 23 47 16 19
6 13 22 27 14 26 48 17 21
7 0 20 28 12 23 49 12 23
8 21 23 29 11 22
9 15 21 30 15 21
10 13 22 31 17 25
11 13 21 32 12 21
12 13 23 33 17 22
13 16 21 34 14 23
14 14 22 35 10 21
15 14 23 36 14 23
16 18 23 37 12 20
17 9 20 38 8 21
18 15 21 39 2 19
19 13 20 40 18 21
20 12 20 41 11 19
21 17 21 42 19 25

AAZUUUIRASNDUADVNAUNING 13.51 AZUUY

AMALUUUINRAINAIFAD VLA UNINY 21.59 AZUUY
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Gluﬂ'ﬁﬂﬂllﬂﬂiyﬁ'l ﬂ@uﬁﬂullagﬁaQGﬂu (ASHUULON 20 ASLUN)

L AZUMM AZHUM L AZUMM AZHUM L ATUMM AU
AuN AuN AUN
fOUBEN  HAIEY NOUBEY  HAISHY NOUBEY  HAISHY

1 12 16 21 11 14 41 9 14
2 12 14 22 2 13 42 12 17
3 10 15 23 0 14 43 9 16
4 13 16 24 8 15 44 9 13
5 7 14 25 12 17 45 12 14
6 9 15 26 4 13 46 6 16
7 0 13 27 12 14 47 8 14
8 6 15 28 7 14 48 10 15
9 7 14 29 12 16 49 6 14
10 7 15 30 7 12

11 7 13 31 9 13

12 9 16 32 9 15

13 11 15 33 6 14

14 11 14 34 9 12

15 8 14 35 6 17

16 9 16 36 11 14

17 7 13 37 6 14

18 7 15 38 7 15

19 12 13 39 0 13

20 2 13 40 14 16

AAZUULIRAINDUADVUAUNIND 8.35 AZLUY

AMALUUUINAINAITD VLA UNINY 14.43 AZUUY
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AN U-15 LAAINTAIUIUNIA £-test GUENLL‘U‘U“I/Iﬂﬁ’t’J“]J’JﬂNﬁﬁ'llﬂ“ﬂ‘ﬁ“ﬂNﬂ'lﬁGfJu

Taol¥11sunsudrsozl

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Posttest 21.59 49 1.606 229
Pair 1
Pretest 13.51 49 4.383 .626
Paired Samples Correlations
N Correlation Sig.
Pair 1 Posttest & Pretest 49 459 .001
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1  Posttest - Pretest 8.082 3.915 .559

Paired Samples Test

Paired Differences

95% Confidence Interval
t df Sig. (2-tailed)
of the Difference

Lower Upper

Pair 1  Posttest - Pretest 6.957 9.206 14.450 48 .000
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ﬂ'l‘iNﬁ V-16 LFAAINTITATHIUYIIA £-test GUENLL‘]J‘IJ“I/Iﬂﬁ’t’JTJ’JﬂNﬁﬁ'iJQWﬁVINﬂ'IiG'EJL!
~ I o Y} <
NYUDUNNMNHUATOIAL 70 (21 ASLUU NATUUUAN 30 ASLIUU)

Tao1¥Tsunsudsagl

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

Posttest 49 21.59 1.606 229

One-Sample Test

Test Value =21

95% Confidence

Mean Interval of the
t df Sig. (2-tailed)
Difference Difference
Lower Upper

Posttest 2.579 48 .013 592 13 1.05
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AT U-17 LAAIMIATUIUNIA £-test VOIUUUNATOU AR NUAITD TumsAaudTam

Tao1¥Tsunsudsagal

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Posttest 14.43 49 1.275 182
Pair 1
Pretest 8.35 49 3.320 474
Paired Samples Correlations
N Correlation Sig.
Pair 1 Posttest & Pretest 49 437 .002
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1  Posttest - Pretest 6.082 2.992 427

Paired Samples Test

Paired Differences

95% Confidence Interval
t df Sig. (2-tailed)
of the Difference

Lower Upper

Pair 1  Posttest - Pretest 5.222 6.941 14.229 48 .000
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Tao1¥Tsunsudsagl

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

Posttest 49 14.43 1.275 182

One-Sample Test

Test Value = 14

95% Confidence

Mean Interval of the
t df Sig. (2-tailed)
Difference Difference
Lower Upper

Posttest 2.353 48 .023 429 .06 .79
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