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57910032: MAIJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
KEYWORDS: 7E LEARNING CYCLE/POLYA’S PROBLEM SOLVING TECHNIQUES/
SCIENTIFIC CONCEPTS/ PROBLEM SOLVING ABILITIES/ ATTITUDE
TOWARDS PHYSICS
CHURAIRAT SONSRIDA: THE EFFECTS OF 7E LEARNING CYCLE WITH
POLYA’S PROBLEM SOLVING TECHNIQUES ON SCIENTIFIC CONCEPTS, PROBLEM
SOLVING ABILITIES, AND ATTITUDE TOWARDS PHYSICS OF ELEVENTH GRADE
STUDENTS. ADVISORY COMMITTEE: KITTIMA PANPRUEKSA, Ed.D.,

CHADE SIRISAWAT, Ed.D. 256 P. 2017.

The purposes of this research were to compare scientific concepts, problem solving
abilities, and attitude towards physics of eleventh grade students after using 7E learning cycle
with Polya’s problem solving techniques with before using that and to compare scientific
concepts of eleventh grade students after using 7E learning cycle with Polya’s problem solving
techniques with the 70 percent criteria. The participants were 32 eleventh grade students who
studied in the second semester of 2016 academic year from Piboonbumpen Demonstration
School, Burapha University using cluster random sampling. The research instruments were 1) 7E
learning cycle with Polya’s problem solving techniques lesson plans, 2) scientific concepts test, 3)
problem solving abilities test, and 4) attitude towards physics scale. The data were analyzed using
mean, standard deviation, paired sample t-test, and one sample t-test.

The results were summarized as follows: 1) the posttest scores of scientific concepts,
problem solving abilities, and attitude towards physics of eleventh grade students after learning
with the 7E learning cycle with Polya’s problem solving techniques were statistically significant
better than the pretest scores .05 level. 2) the posttest scores of scientific concepts of eleventh
grade students after learning with the 7E learning cycle with Polya’s problem solving techniques

were statistically significant better than the requirement criteria at .05 level.
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2 1 1 1 1 1 5 1.00
3 1 1 1 1 1 5 1.00
4 1 1 1 1 1 5 1.00
5 1 1 1 1 1 5 1.00
6 1 1 1 1 1 5 1.00
7 1 1 1 1 1 5 1.00
8 1 1 1 1 1 5 1.00
9 1 1 1 1 1 5 1.00

10 1 1 1 1 1 5 1.00
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MANNENNE (P) 1AZAIDINDMUN (D) VosuLUNATRUANNEINsalumsunlangfam

A a ala d
1509 ta B Ilana

Q139N U-16 AMANNINY (P) HAZAOIUIIILUN (D) VOALUNAADUANUAINTD UM

o \ a Aaa Jd o
ud Tandtlaynt Sos uaudaildnd S1uau 10 o

Y d‘ \ \J a ‘l%lﬂu 9 d’ \ \ a ‘l%lﬂu
YN mP mD wamyilszdiu , 4 YN mpP mD wamsUsziiu r
UYON UYON
1 033 0.18 19020160 AN 6 039 040 1516 3
2 037 037 1418 1 7044 037 1516 4
3045 027 1516 2 8§ 037 007 19000160 ana
4 049 0.18 14100 160 fane 9 047 0.3 19000160 ana
5 042 017 14000 160 faNe 10 049 033 1516 5

[J

A1319N U-17 MANNNIE (P) HAZAOIUIIILUN (D) VOULUNATDUANNAINIT UM

Y- o A a Aaa Jd o 9
LLﬂT%VIﬂﬂﬂJﬁT (599 LAUBINTNT 11U 5 VD

oft MANNNNNY (P) MBI MUN (D)
1 0.37 0.37
2 0.45 0.27
3 0.39 0.40
4 0.4 0.37
5 0.49 0.33

nema a1 MuFeIIMInY 0.87
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4 a al|a d [ a Qd Y
1509 e alana Tasrnaanlszansueanh (a Coeffiecient) Y93nI9M1IA (Cronbach)

n
a=—
n-1

mmanuulsilsauangas
liio n
T X
x?
X

UNUA S?

XS

NNGAT a

St

1-L9)

Y s?

2 _nXx?-(x)?

n(n-1)

30
584
341056

12630

nyX*-(xx)?
nn-1)

(30)(12630)—(341056)

(30)(30—-1)
378900-341056
870
37844
870

43.50

13.29

5 (1 _ 13.29)
5-1 43.50
1.25x0.70

0.87
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AN 9
v d | ﬂzuuPﬂ31uﬁﬂgﬁ?maa€jﬁm*‘1nmu | . 10C
Al auli2 Aauii3  Aaund  Aauns (X R/N)
1 1 1 1 1 1 5 1.00
2 1 1 1 1 1 5 1.00
3 1 1 1 1 1 5 1.00
4 1 1 1 1 1 5 1.00
5 1 1 1 1 1 5 1.00
6 1 1 1 1 1 5 1.00
7 1 1 1 1 1 5 1.00
8 1 1 1 1 1 5 1.00
9 1 1 1 1 1 5 1.00
10 1 1 1 1 1 5 1.00
11 1 1 1 1 1 5 1.00
12 1 1 1 1 1 5 1.00
13 1 1 0 1 1 4 0.80
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
21 1 1 1 1 1 5 1.00
22 1 1 1 1 1 5 1.00

23 1 1 1 1 1 5 1.00
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Y & 10C
Von 2 2 2 2 2 R
AUN 1 AN 2 AUN 3 AUN 4 AUN 5 (X R/N)
24 1 1 1 1 1 5 1.00
25 1 1 1 1 1 5 1.00
26 1 1 1 1 1 5 1.00
27 1 1 1 1 1 5 1.00
28 1 1 1 1 1 5 1.00
29 1 1 1 1 1 5 1.00
30 1 1 1 1 1 5 1.00
agimslSunduuuianaaddednilandmumuuzinvesfiveray
A13199 v-19 Msdsuusuuuiananade dInilandamsuunihvesdisermny
Y v a k4 v
STIEIVLINYE VoANMAN Yonnulnal
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171

foi Ty Hamsdszdiv Wihdonri 4o Ty Wamsdsziiv Wiiludod
1 067 1418 1 16 057 1918 10
2030 1918 2 17 0.50 1418 1
3039 1918 3 18 024 1918 12
4 050 1916 faia 19 0.66 198 13
5 050 1416 4 20 0.59 198 Fang
6 025 1416 5 21 074 198 14
7078 1416 faia 2 077 198 15
8 064 1416 faia 23 0.64 198 16
9 032 1416 faia 24 026 198 17
10 051 1416 6 25 033 198 18
11 033 1416 7 26 0.66 198 faia
12 047 1416 8 27 0.03 T4lai 1@ faia
13 0.67 EAE] Fang 28 041 1914 19
14 033 191 9 29 059 1914 Fang
15 039 191 Fang 30 0.60 1914 20
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%ﬁ)‘ﬁ Txy
1 0.58
2 0.25
3 0.42
4 0.51
5 0.28
6 0.53
7 0.22
8 0.46
9 0.22
10 0.58
11 0.56
12 0.54
13 0.63
14 0.87
15 0.74
16 0.57
17 0.26
18 0.53
19 0.45
20 0.63

nema 1aa1nMuFeIIMInY 0.87
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Tasrnmauszansuearh (a Coeffiecient) Yoan50U1IA (Cronbach)

n
a=—
n-1

mmanuulsilsauangas
liio n
T X
x?
X

UNUA S?

XS

NNGAT a

52 =

(1-55)

nY X*-(¥ X)?

n(n—-1)

30
2024
4096576

139264

nyX*-(xx)?
nn-1)

(30)(139264)—(4096576)

(30)(30—1)
4177920-4096576
870
81344
870

93.50

16.28

20

20 (1 16.28)
20-1 93.50
1.05x 0.83

0.87
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AUl AiuteuBEY  AzmAaEEY AUl azmuudeuidey  azmumdaTeu
1 10 56 17 9 56
2 8 56 18 7 59
3 7 59 19 7 58
4 15 60 20 13 62
5 0 50 21 15 58
6 9 57 22 8 57
7 14 58 23 19 66
8 11 57 24 5 54
9 0 43 25 9 61
10 12 60 26 10 59
11 9 56 27 11 63
12 8 58 28 18 68
13 11 56 29 0 55
14 10 58 30 20 70
15 16 63 31 9 57
16 0 45 32 15 63

X 9.84 58.06
SD 5.26 5.47
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Paired Samples Statistics

Mean N Std. Deviation

Std. Error Mean
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Posttest | 58.06 32 5.465 966
Pair 1
Pretest 9.84 32 5.255 929
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 .863 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest | 48.219 2.814 497
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 47.204 49.233 96.933 31 .000
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{ ° ' o d a J @
A1519N V-24 MIAUIUNIA -test VOILVUNATOUN TUNAUNIINGMITATVDINITOU

g}/ ] = A o Y 3
FUNTOUANYIUN 5 NUINUNToIRL 70 (56 ATHUUNNASUUUAY 80 ASLUU)

One-Sample Statistics

N Mean Std. Deviation | Std. Error Mean
Posttest 32 58.06 5.465 .966
One-Sample Test
Test Value = 56
t df Sig. (2-tailed) | Mean Difference | Lower Upper
Posttest 2.135 31 .041 2.063 .09 4.03
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AUl AiuteUBEY  AzmunaIEEY AUl Aznuudeuideu  AsiuwdaTeu
1 8 28 17 6 21
2 6 25 18 7 21
3 8 29 19 8 29
4 12 30 20 13 31
5 0 22 21 11 30
6 6 28 22 7 27
7 8 30 23 15 31
8 9 25 24 5 26
9 2 21 25 8 29
10 11 32 26 9 25
11 5 23 27 12 29
12 7 20 28 13 30
13 9 26 29 4 20
14 10 27 30 15 34
15 13 29 31 7 28
16 3 19 32 9 29
X 8.31 26.69
SD 3.61 3.98
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Paired Samples Statistics

Mean N | Std. Deviation | Std. Error Mean
Posttest | 26.69 32 3.979 703
Pair 1
Pretest 8.31 32 3.605 .637
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 .790 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 18.375 2.485 439

Paired Samples Test
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Paired Differences

95% Confidence Interval

t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1 Posttest-Pretest 17.479 19.271 41.821 31
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(Y4

aufi Tuhanudnloifarm Funamumsuddam
ATUUUNOUSEYN  ATUUUNAUTEY  ATUUUADUZEY  AZUUUNAUIEY
1 2 8 3 7
2 2 7 2 7
3 3 8 3 8
4 4 8 3 8
5 0 6 0 6
6 2 8 2 7
7 2 8 3 7
8 3 7 2 6
9 1 6 1 6
10 2 8 3 7
11 2 6 2 6
12 2 5 2 5
13 2 7 3 6
14 3 7 2 7
15 3 8 4 7
16 1 6 1 5
17 2 6 2 5
18 2 6 2 5
19 2 8 3 8
20 3 8 3 7
21 3 8 2 8
22 2 7 2 6
23 4 8 4 7
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d a
ﬂi%1J’J‘Hﬂ1illfgﬁil‘ﬂ?.lﬂﬁuuﬁ1ﬂ13~l!ﬂﬂ1-!ﬂ°ll®ﬁiwaﬂ1
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(Y4

d‘ o Y ?u k4
AUN ﬂluﬂ]ﬂ)]ﬂﬂlﬂﬁ]ﬁﬂgﬂ1 mmnuwummnﬂq;m

AZUUUNDUISYY  AZUUUKAAUTUY  AZUUUNDUBHY  AZHUUKAISYY

24 1 6 2 6
25 2 8 2 7
26 3 7 2 6
27 3 8 4 7
28 3 8 3 7
29 2 6 1 5
30 4 9 4 8
31 2 7 2 7
32 2 7 2 8
X 2.31 7.19 2.38 6.66

SD .896 965 942 1.004
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d a
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ATUUUNOUSEYN  ATUUUNAUTEY  ATUUUADUZEY  AZUUUNAUIEY
1 1 7 2
2 1 6 1
3 2 7 0
4 3 7 2
5 0 5 0
6 1 7 1
7 2 8 1
8 2 6 2
9 0 5 0
10 3 9 3
11 1 6 0
12 2 5 1
13 2 7 2
14 3 7 2
15 3 7 3
16 1 4 0
17 1 5 1
18 2 5 1
19 2 6 1
20 4 8 3
21 3 7 3
22 2 7 1
23 4 8 3
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nixu:uum5m’ﬁ«nmﬂt:uummumﬂuﬂmmiwam
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AU Tuautumsunilar TUATIVAOY

AZUUUNDUBYY  AZUUUKAITYY  AZUUUNDUISHY  ASUUUNAISBY

24 1 7 1 7
25 2 7 2 7
26 2 7 2 5
27 3 8 2 6
28 4 8 3 7
29 1 5 0 4
30 4 8 3 9
31 2 7 1 7
32 3 7 2 7
X 2.09 6.66 1.53 6.19

SD 1.118 1.181 1.047 1.230
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Paired Samples Statistics

Mean N | Std. Deviation | Std. Error Mean
Posttest 7.19 32 .965 171
Pair 1
Pretest 2.31 32 .896 158
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 .639 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 4.875 .793 .140
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 4.589 5.161 34.771 31 .000
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Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

Posttest 6.66 32 1.004 177
Pair 1
Pretest 2.38 32 942 .166
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 584 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 4.281 .888 157

Paired Samples Test

Paired Differences

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

Lower Upper

Pair 1 Posttest-Pretest 3.961 4.602 27.260 31 .000
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Paired Samples Statistics

Mean N Std.

Deviation | Std. Error Mean

Posttest 6.66 32 1.181 209
Pair 1
Pretest 2.09 32 1.118 .198
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 710 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 4.563 878 155

Paired Samples Test

Paired Differences

95% Confidence Interval

t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1 Posttest-Pretest 4.246 4.879 29.409 31 .000
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Paired Samples Statistics

Mean N | Std. Deviation | Std. Error Mean
Posttest 6.19 32 1.230 217
Pair 1
Pretest 1.53 32 1.047 185
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 722 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 4.656 .865 .153
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 4.344 4.968 30.435 31 .000
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AUl AiuteuBEY  AzmAaEEY AUl azmuudeuidey  azmumdaTeu
1 57 71 17 60 73
2 68 73 18 57 67
3 72 83 19 67 75
4 62 72 20 71 80
5 68 77 21 69 81
6 57 67 22 72 79
7 55 68 23 66 75
8 57 72 24 63 71
9 58 65 25 74 85
10 65 69 26 78 87
11 61 70 27 56 65
12 63 69 28 61 68
13 57 69 29 64 78
14 68 75 30 58 68
15 56 74 31 72 81
16 66 79 32 61 72

X 63.72 73.69
SD 6.223 5.877
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Paired Samples Statistics

Mean N | Std. Deviation | Std. Error Mean
Posttest 73.69 32 5.877 1.039
Pair 1
Pretest 63.72 32 6.223 1.100
Paired Samples Correlations
N Correlation Sig.
Pair1  Posttest & Pretest 32 .875 .000
Paired Samples Test

Paired Differences

Mean Std. Deviation

Std. Error Mean
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Pair 1 Posttest-Pretest 9.969 3.043 538
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)

of the Difference

Lower Upper

Pair 1 Posttest-Pretest 8.872 11.066 18.534 31 .000
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o o a1l A ara Jd 1 @
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23n1szNoLVRIINARA
3 AL PR 0) AUNGANIIN MUANNAA
i ATUUY ATUUY ATUUY ATUUY ATUUY ATUUY
fOuBEN  wWaudeu  NOMISEY  WAIIEM  NAMBEM  wawdeu
1 16 20 21 26 20 25
2 20 22 24 26 24 25
3 23 26 25 29 24 28
4 18 22 23 26 21 24
5 21 24 24 27 23 26
6 17 20 21 24 19 23
7 16 20 20 25 19 23
8 16 20 20 26 21 26
9 18 20 21 23 19 22
10 19 21 22 23 24 25
11 17 20 22 24 22 26
12 18 20 23 25 22 24
13 16 19 20 25 21 25
14 21 24 23 26 14 25
15 17 22 20 26 19 26
16 19 24 23 27 24 28
17 17 22 21 22 22 26
18 17 20 19 20 21 23
19 19 22 24 22 24 26
20 20 24 26 24 25 27
21 20 25 24 25 25 28
22 21 24 25 24 26 28

23 19 22 24 22 23 27
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A1319N U-35 (99)

mﬁﬂnnammmmﬁ
1% Y= k4 a Y a
2 PIHANNIAN PIUNEYANTIN ATUAINAN
AUN

ASUUY ASUUY ASUUHY ASUUY ASUHY ASUUY

\ = v A \J = v A \ = v

NOULIBU Hnadteu NOULIEU Hnadtsgu NOULIBU Hnadteu
24 18 20 23 20 22 25
25 21 26 27 26 26 29
26 23 26 28 26 27 30
27 16 20 19 20 21 23
28 17 20 21 23 23 25
29 18 23 24 27 23 28
30 16 20 21 23 21 25
31 20 23 25 28 27 30
32 16 20 22 26 23 26
X 18.44 21.91 22.66 25.94 22.66 25.84

SD 2.078 2.131 2.266 2.124 2.280 2.050
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Paired Samples Statistics
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Mean N | Std. Deviation | Std. Error Mean
Posttest | 21.91 32 2.131 377
Pair 1
Pretest 18.44 32 2.078 367
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 .891 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 3.469 983 174
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 3.114 3.823 19.957 31 .000
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Paired Samples Statistics
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Mean N | Std. Deviation | Std. Error Mean
Posttest | 25.94 32 2.124 376
Pair 1
Pretest 22.66 32 2.266 401
Paired Samples Correlations
N Correlation Sig.
Pair1  Posttest & Pretest 32 .840 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 3.281 1.250 221
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 2.830 3.732 14.844 31 .000
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Paired Samples Statistics
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Mean N | Std. Deviation | Std. Error Mean
Posttest | 25.84 32 2.050 362
Pair 1
Pretest 22.66 32 2.280 403
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posttest & Pretest 32 .816 .000
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Posttest-Pretest 3.188 1.330 235
Paired Samples Test
Paired Differences
95% Confidence Interval
t df Sig. (2-taild)
of the Difference
Lower Upper
Pair 1  Posttest-Pretest 2.708 3.667 13.552 31 .000
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