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Abstract

The purposes of this research were (1) to compare the pre-learning and
post-learning achievements of the group of students who learned under the science
learning management using problem-based learning; (2) to compare learning
achievement of the group of students who learned under the science learning
management using problem-based learning with that of the group of students who
were taught with the conventional teaching method; (3) to compare the pre-learning
and post-learning scientific problem solving abilities of the group of students who
learned under the science learning management using problem-based learning; and (4)
to compare scientific problem solving ability of the group of students who learned
under the science learning management using problem-based learning with that of the
group of students who were taught with the conventional teaching method.

The sample of this study consisted of 78 Mathayom Suksa Il students in
two intact classrooms of Phrapathom Wittayalai School in Nakhon Pathom province
during the first semester of the 2019 academic year, obtained by cluster random
sampling. The instruments used in this research were (1) learning management plans
for the science learning management using the problem-based learning, (2) learning
management plans for the traditional teaching method, (3) a learning achievement
test, and (4) a scientific problem solving ability test. Statistics used for data analysis
were the mean, standard deviation, and t-test.

The results of this research were as follows: (1) the post-learning
achievement of the students who learned under the science learning management
using problem-based learning was significantly higher than their pre-learning
counterpart achievement at the .01 level; (2) the learning achievement of the students
who learned under the science learning management using problem-based learning
was significantly higher than the counterpart learning achievement of the students
who were taught with the conventional teaching method at the .01 level; (3) the post-
learning scientific problem solving ability of the students who learned under the
science learning management using problem-based learning was significantly higher
than their pre-learning counterpart scientific problem solving ability at the .01 level,
and (4) the scientific problem solving ability of the students who learned under the
science learning management using problem-based learning was significantly higher
than the counterpart scientific problem solving ability of the students who were taught
with the conventional teaching method at the .01 level.

Keywords: Problem-based learning, Learning achievement, Scientific problem solving
ability, Mathayom Suksa
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1 0.72 0.67
2 0.50 0.53
3 0.74 0.60
4 0.67 0.80
5 0.47 0.47
6 0.61 0.53
7 0.33 0.53
8 0.64 0.47
9 0.69 0.73
10 0.39 0.27
1 0.36 0.33
12 0.50 0.27
13 0.64 0.73
14 0.53 0.33
15 0.67 0.67
16 0.47 0.33
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Yoft AINNNED (p) BN (r)
21 0.58 0.47
22 0.44 0.27
23 0.44 0.27
24 0.61 0.40
25 0.44 0.53
26 0.56 0.40
27 0.31 0.47
28 0.58 0.60
29 0.44 0.40
30 0.56 0.40
31 0.44 0.67
32 0.56 0.53
33 0.75 0.47
34 0.58 0.47
35 0.47 0.87
36 0.53 0.47
37 0.64 0.73
38 0.75 0.60
39 0.69 0.73

40 0.67 0.53
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18 +1 +1 +1 3 1.00
19 +1 0 +1 2 0.67

20 +1 +1 +1 3 1.00
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AN 11 (A19)

AZUUHANNAAIAHYD YT I 18y

Hoi , : : i1 10C
AuN 1 AU 2 AU 3 =R
21 +1 +1 +1 3 1.00
22 +1 0 +1 2 0.67
23 +1 +1 +1 3 1.00
24 +1 +1 +1 3 1.00
25 +1 +1 +1 3 1.00
26 +1 +1 +1 3 1.00
27 0 +1 +1 2 0.67
28 +1 +1 +1 3 1.00
29 +1 +1 +1 3 1.00
30 +1 +1 0 2 0.67
31 +1 +1 0 2 0.67

32 0 +1 +1 2 0.67
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MINN 12 HFAIANNIN (p) HAZABIUINTUN (r) VOV VIAANUE N0 TUNT

Y a 4
LLﬂﬂﬂJUWWTIN'JVIEJ'Iﬁ1ﬁ@]i

Yoft AINNINED (p) BN (r)
1 0.49 0.99
2 0.56 0.86
3 0.62 0.74
4 0.68 0.62
5 0.68 0.62
6 0.74 0.49
7 0.62 0.74
8 0.68 0.62
9 0.68 0.62
10 0.62 0.74
1 0.62 0.74
12 0.56 0.86
13 0.56 0.86
14 0.49 0.99
15 0.56 0.86
16 0.56 0.37
17 0.74 0.49
18 0.62 0.74
19 0.68 0.62

20 0.62 0.74
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AN 12 (A19)

Yoft AINNNED (p) BN (r)
21 0.62 0.74
22 0.62 0.74
23 0.74 0.49
24 0.56 0.86
25 0.62 0.74
26 0.53 0.86
27 0.56 0.86
28 0.56 0.86
29 0.68 0.37
30 0.56 0.62
31 0.37 0.74

32 0.62 0.25
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A

N T

D.
D.

P9I 1519189151 TEHIINOUITEU

v A v A Y o = = Yo @ = ya J 9
HAZHAUT UV NG oUSUNToNANYITN 2 Vlhlﬂﬁl]ﬂ'ﬁﬂﬂﬂ'ﬁlﬁﬂug’)ﬂﬂ']ﬁ']ﬁﬁﬁiﬂﬂalsﬁﬂﬂ]uﬁ']

Paired Samples Statistics

L’]d.]u‘i']

EX]

U

Mean N Std. Deviation Std. Error Mean

Pair 1 post 31.2308 39 3.63073 58138

pre 13.7179 39 2.03843 32641

Paired Samples Correlations
N Correlation Sig
Pair 1 post & pre 39 521 001
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation Std. Error Mean Lower Upper t df Sig. (2-tailed)

Pair 1 post - pre 1.75128E1 3.10239 49678 16.50714 18.51850 35253 38 .000
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rd il Y
ramsfSouieunad ugnIN1eMseu 509 520Uz 1Us19NeV T VBN NS IUTU

o = A ] Y= VA Yo o = ya 14 9 I v Aax
WseuAnyILN 2 iS‘I/i’J'NUﬂLﬁEJUﬂQ?JTIllﬂi‘UﬂTiﬁ]ﬂﬂTﬁLifJ’ng’J‘Vlfﬂﬂ']ﬁﬂiIﬂﬂi%ﬂmyﬁ%ﬂquUﬂUTﬁ

A
RTINS
Group Statistics
group N Mean Std. Deviation Std. Error Mean
total pbl 39 312308 363073 58138
normal 39 23.0769 256889 41135
Independent Samples Test
Levene's Test for Equality
of Variances i-test for Equality of Means
95% Confidence Interval of the
Std. Eror Differance
F Sig t df Sig. (2-tailed) | Mean Difference Difference Lower Upper
total Equal varances
5.990 017 11.449 76 000 8.15385 T1219 6.73540 9.57230
assumed
Equal variances not
11.449 68.422 000 815385 71219 6.73285 057484
assumed




195

= Y a I'4 1 1 = =
WﬁﬂWﬂlﬁSIMWﬂUﬂ?WHﬁWMWﬁﬂiuﬂWiMﬂfhyﬁTﬂWﬂﬁﬂﬂWﬂTﬁﬂﬁ33ﬁ31ﬁﬂ@1ﬂiﬂuua$ﬁaﬁﬁﬂu

v A g’/ o =2 =
VOIUNTIUTUNTaNAN L

.

na2n

=1

Paired Samples Statistics

I8sumstamsizouiannmans laolslgmuilugu

Mean N 5td. Deviation Std. Error Mean
Pair 1 pbl_post 241282 39 3.11346 49855
pbl_pre 9.1026 39 2.32600 37246
Paired Samples Correlations
N Correlation Sig
Pair 1 pbl_post & pbl_pre 39 601 000
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Difference
Mean Std. Deviation Std. Error Mean Lower Upper t df Sig. (2-tailed)
Pair 1 pbl_post - pbl_pre 1.50256E1 2.52865 40491 14.20595 15.84533 37.109 38 .000
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U = oA Yo [ =\ Yya o 9 I v A a
ﬁgﬁ’JNuﬂLiﬂuﬂQNﬂ"lﬂ3‘]Jmﬁ‘ﬂﬂmﬁlﬁEJL!E’J“I/It’ﬂ?ﬂﬁ@lﬁIﬂﬂi‘lﬂﬂi‘gﬁ%ﬂuﬁWﬂﬂU’]‘ﬁﬁﬂul!fU‘Uﬂﬂﬁ

Group Statistics

group Mean Sid. Deviation Std. Error Mean
total pbl 39 31.2308 3.63073 58138

normal 39 23.0769 256889 41135
probem pbl 39 241282 3.11346 .49855)

normal 39 16.5128 3.93280 62975

Independent Samples Test
Levene's Test for Equality
of Variances t-test for Equality of Means
95% Confidence Interval of
Std. Error the Difference
F Sig. t df Sig. (2-alled) | Mean Difference Difference Lower Upper

total Equal variances assumed 5.990 017 11.449 76 000 8.15385 71219 6.73540 9.57230

Equal variances not assumed 11.449 68.422 000 8.15385 71219 6.73285 9.57484
probem Equal variances assumed 1.050 309 5.746 76 000 461538 80321 3.01566 6.21511

Equal variances not assumed 5.746 72.199 000 461538 80321 3.01429 6.21648]
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