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56910196: MAJOR: SCIENCE TEACHING; M.Ed. (SCIENCE TEACHING)
A@1ATY:  INQUIRY BASED APPROACH! HIGHER ORDER QUESTIONS / LEARNING
ACHIEVEMENT/ SCIENTIFIC REASONING
SARUN AMMARANAN: EFFECTS OF AN INQUIRY-BASED APPROACH
EMPHASIZING HIGHER ORDER QUESTIONS ON COVALENT BOND ON LEARNING
ACHIEVEMENT AND SCIENTIFIC REASONING FOR TENTH GRADE STUDENTS.
ADVISORY COMMITTEE: KITTIMA PANPRUEKSA, Ed.D., PATTARAPORN

CHAIPRASERT, Ph.D. 259 P. 2015.

The objectives of this research were 1) to compare students’ learning
achievement and scientific reasoning on Covalent Bond after using an inquiry-based
approach emphasizing higher order questions with that after using a traditional

“instruction and 2) to compare students' learning achievement and scientific reasoning
on Covalent Bond before and after using inquiry-based approach emphasizing higher
arder questions. The participants of this research consisted of two classrooms of tenth
grade students at Chonradsadonumrung School in the first semester of academic year
2014 (n=100). The research instruments were the inquiry-based approach emphasizing
higher order questions lesson plans, the traditional instruction lesson plans, a learning
achievement test, and a scientific reasoning test. The data were analyzed using means,
standard deviation, independent samples t-test, and dependent sampies t-test.

The research results were as follows 1) The post-test mean scores of learning
achievement and scientific reasoning on Covalent Bond of tenth grade students after
using the inquiry-based approach emphasizing higher order questions were statistically
significant higher than that after using the traditional instruction at the .05 level and
2) The post-test mean scores of learning achievement and scientific reasoning on
Covalent Bond of tenth grade students after using the inquiry-based approach
emphasizing higher order questions were statistically significant higher than the pre-test

mean scores of that at the .05 level,
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N5 LAUARRYIINGARRS (Scientific reasoning)
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AN9190 1-30 BAAINANNITATIZUAIAINANY (p) BWRZAIETLNRANWUA (1) WLUNARE L

o Y = = o -
qmmﬂﬁuqmmqn’ﬁ‘wﬂu iras Wuszlaviaud

AN p AN T
1 0.63 0.33
2 0.56 0.62
3 0.52 0.59
4 0.49 0.37
5 Q.44 Q.37
6 0.40 0.22
7 0.44 0.30
8 0.38 0.26
9 0.44 0.30
10 0.49 0.48
11 0.40 0.30
12 0.48 0.59
13 0.53 0.41
14 0.54 0.25
15 0.25 0.26
16 0.30 0.35
17 0.52 0.25
18 0.36 0.33
19 0.50 0.35
20 0.42 0.35
21 0.44 0.56
22 0.44 0.35
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v <
N

A1 p AT
23 0.43 0.37
24 0.35 0.35
25 0. 30 0.46
26 0.35 0.54
27 0.50 0.32
28 0.35 0.53
29 0.40 0.57
30 0.63 0.41

d , . iy '
A1T19% 9-31 WAAKAT p, g WAT pq T8ILLLNARELIANAGNONENIINITITHY S84

Wuszlawaud @aaaulsde) 811491 30 99

€

U1BY) p q Pq
1 0.63 0.37 0.23
2 0.56 0.44 0.25
3 0.52 0.48 0.25
4 0.49 0.51 0.25
5 0.44 0.56 0.25
6 0.40 0.60 0.24
7 0.44 0.56 0.25
8 0.38 0.62 0.24
9 0.44 0.56 0.25
10 0.49 0.51 0.25
11 0.40 0.60 0.24
12 0.48 0.52 0.25
13 0.53 0.47 0.25
14 0.54 0.46 0.25
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i P q pq
15 0.25 o 0.75 0.19
16 0.30 0.70 0.21
17 0.52 0.48 0.25
18 0.36 0.64 0.23
19 0.50 0.50 0.25
20 0.42 0.58 0.25
21 0.44 0.56 0.25
22 0.44 0.56 0.25
23 0.43 0.57 0.25
24 0.35 0.65 0.23
25 0.30 0.70 0.21
26 0.35 0.65 0.23
27 0.50 0.50 0.25
28 0.35 0.65 0.23
29 0.40 0.60 0.24
30 0.63 0.37 0.23

qu =7.20
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N1SILASIZTRATAIIHENNENE (P) WREANANUIRANLLUN () Ll,uuwmﬂ@uimmﬂ%mqma

VNN ATERS

AN9799 3-33 LAAIATANENNGE (p) URZATBIUIRANUN (1) FEIULLNARDL

Fonasliiwnuan1ingAans

e

=31

2 A1 p AT
1 0.42 0.25
Z 0.58 0.30
3 0.45 0.48
4 0.54 0.25
5 0.62 0.35
6 0.40 0.30
7 0.60 0.41
8 0.65 0.33
9 0.53 0.37
10 0.42 0.52
11 0.58 0.33
12 0.45 0.52

ANTNA 3-34 UAASAT p, g WAL pg TRMULNARELTANTsIRMANAN1INENANERT Fav

wuselaiaud @ageudniz) Anusu 12 9o

Had p q pq
1 0.42 0.58 0.24
2 0.58 0.42 0.24
3 0.45 0.55 0.25
4 0.54 0.46 0.25
5 0.62 0.38 0.24
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Had D q pq
6 0.40 0.60 0.24
7 0.60 0.40 0.24
0.65 0.35 0.23

g 0.53 0.47 0.25
10 0.42 0.58 Q.24
11 0.58 0.42 0.24
12 0.45 0.55 0.25

2.pq =2.91

nEAssim AR d s uIsuLUnagauinns IR NaNANEN AERT

(54 Ausrlanaui taaligas KR-20 199a1005 3415ad% (Kuder - Richardson)

n | 2P
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, 5 N XS — (2 X)
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e n = 80
X = 954
(%7 = (984 = 910116
SxP = 12844

2 X = (%

1

WNWAT S
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1 9 25 26 12 24
2 11 24 27 16 25
3 9 23 28 12 24
4 9 24 29 13 24
5 15 24 30 21 28
6 14 27 31 16 25
7 10 26 32 12 27
8 8 26 33 14 23
9 19 25 34 13 23
10 15 26 35 11 20
11 16 26 36 8 20
12 15 24 37 13 22
13 14 24 38 12 22
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18 12 24 43 11 26
19 19 25 44 14 24
20 14 23 45 13 22
21 14 24 46 12 28
22 17 26 47 17 20
23 16 26 48 20 22
24 22 27 49 11 19
25 17 24 50 8 27

ANATLUIRARE NBUT U A WYY 13,42 ALY

AAZULLARE MRS UT AT 24.02 Az
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AT 936 AzLuuNRdNgVENIINIsFeu Bes Wusslaaud Tldeaannisiiduunesey
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n AS ATEEUU o ALY AU
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NBULTEU WRILTEU NaULTE WRIALGEU
6 12 22 31 10 17
7 13 20 32 14 21
8 13 16 33 17 22
9 12 16 34 11 14
10 14 14 35 17 15
11 14 16 36 17 19
12 21 27 37 16 22
13 7 20 38 15 15
14 12 25 39 1 20
15 15 21 40 9 25
16 12 17 41 14 13
17 13 15 42 8 16
18 13 20 43 11 23
19 14 22 44 12 17
20 13 20 45 18 16
21 10 22 46 15 17
22 9 16 47 13 20
23 12 20 48 10 20
24 14 16 49 11 21
25 12 18 50 13 15
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NBULTEY WRILTEU NauLIeu WRILTEY
1 4 9 26 4 11
2 4 8 27 6 11
3 3 5 28 6 10
4 1 11 29 2 8
5 4 11 30 6 11
6 S 11 31 5 11
7 4 11 32 2 11
8 4 11 33 5 9
9 6 11 34 4 9
10 7 11 35 o} 10
11 7 11 36 3 10
12 2 10 37 2 (N
13 6 i 38 5 9
14 5 11 39 5 11
15 6 6 40 2 10
16 6 8 41 4 11
17 4 9 42 5 10
18 4 9 43 6 10
19 7 9 44 6 11
20 3 9 45 3 11
21 6 11 46 5 11
22 6 11 47 3 11
23 6 11 48 5 10
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nauLsauy NRILTEU NauLsau WRITEU
1 5 3 26 3 9
2 3 10 27 5 5
3 5 10 28 1 6
4 4 11 29 5 6
5 4 8 30 5 10
6 2 9 31 2 6
7 4 8 32 5 8
8 5 6 33 4 8
9 4 8 34 3 10
10 3 6 35 8 8
11 1 4 36 7 7
12 8 10 37 7 9
13 6 8 38 4 4
14 1 6 33 5 10
15 5 10 40 6 4
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NauLIeIU NRILTEHU NAULTEIU NRILTEU
16 5 8 41 7 9
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:; o = :ll 1 = 1% =4 3 i 1.
FudseuAne Ui 4 ssudranisFauiuuuduansmanuglaotiunii

A HszAuguaznsuuiuuulng taeldllsunsy SPSS for Windows

Group Statistics

group N Mean Std. Deviation Std. Error Mean
GrounT 50 24.02 2.254 318
score
Group? 50 18.84 3.616 511

Independent Samples Test

Levene's Test for

Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2-tailed)

Equal variances

16.713 000 8.349 88 000
assumed

score

Equal variances
' 8.349 81.886 000
not assumed

Independent Samples Test

t-test for Equality of Means

95% Confidence Interval of
Mean Std. Error
the Difference
Difference | Difference
Lower Upper
Equal variances assumed 5080 802 3.885 B8.275
score
Equal variances not assumed 2.080 802 3.882 6.278
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A9 1-40 UARNNITRTUUNIAT (Hest TBdutunaaaLdnuadumEnIe N T

o = . o =ty ! = o ol v o v =4
uﬂt?ﬂu‘ﬂuuﬁﬂuaﬂ‘iﬂ“\ﬂﬂ 4 ﬂﬂuLiﬂuLLﬂzﬂmL?ﬂumﬂHW?LSHHELLUUQU

wzmanslagfiunisldaintusziugs IneldilUsunssu SPSS for Windows

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pre-test 13.42 50 3.375 477
Pair 1
Post-test 24.02 50 2.245 318
| .
Paired Samples Correlations
N Correlation Sig.
Pair 1 Pre-test & Post-test 50 71 .234

Paired Samples Test

Paired Differences

Mean

Std. Deviation

Std. Error Mean

Pair 1  Pre-test - Post-test

-10.600

3.720

526

Paired Samples Test

Paired Differences

95% Confidence Interval of

the Difference

Lower

Upper

df | Sig. (2-tailed)

Pre-test -
Pair 1
Post-test

-11.657

-9.543

-20.150

49 .000
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AT 9-41 USAINITNARAL t-test TBLLNRADLIANITIHIMANANIINE 1A aRT 184
o & = < ) oy = i v
UnBauduisauAne U 4 szudnsnisGeuundugizuiannugiaadiunas

Warnszdugauazn1sGouduuudng TaglElusunsu SPSS for Windows

Group Statistics

group N Mean Std. Deviation Std. Error Mean
Group1 30 10.02 1.363 183
score
Group?2 50 7.72 2.031 287

Independent Samples Test

Levene's Test for t-test for Equality of Means
Equality of Variances
F Sig. t df Sig. (2-tailed)
Egual variances
10.072 002 6.650 98 000
assumed
score
Equal variances
6.650 85.685 000
not assumed
Independent Samples Test
r t-test for Equality of Means
95% Confidence Interval of
Mean Std. Error
the Difference
Difference | Difference
Lower Upper
Equal variances assumed 2.300 0.346 1.614 2.986
score
Equal variances not assumed 2.300 0.346 1.612 2.988
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o & atial . = o v o v a
ﬂ@ﬂum?ﬂu‘ﬁuwﬁﬂuﬁﬂw’m‘ﬂ 4 ﬂ‘ﬂuL?fJuLLﬂz‘lﬂmLﬁ‘ﬂuﬂQﬂﬂ’lﬁ‘Li‘ﬂugLLUUﬂU

wrzmieuiinaidunisTdainnnseiugs Ina gl sunsu SPSS for Windows

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Pre-test 462 50 1.363 193
Pair 1
Post-test 10.02 50 1.550 219
Paired Samples Correlations
N Correlation Sig.
Pair 1 Pre-test & Post-test 50 071 823
Paired Samples Test
Paired Differences
Mean Std. Deviation Std. Error Mean
Pair 1 Pre-test - Post-test 5.400 1.990 281
Paired Samples Test
Paired Differences |
95% Confidence Interval of
the Difference t df | Sig. (2-tailed)
Lower Upper
Pre-test -
Pair 1 4,835 5.965 19.190 49 .000
Post-test
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