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ABSTRACT
TITLE : AN INQUIRY-BASED ACTIVITY ON FORCE AND MOTION CONCEPT
BY : JONGIT TIAMTAD
DEGREE : MASTER OF SCIENCE
MAJOR : SCIENCE EDUCATION
CHAIR : ASST.PROF.ANUSON NIYOMPAN, Ph.D.

KEYWORDS : TO EXPLORE THE SCIENCE / ACADEMIC ACHIEVEMENT / FORCE

AND MOTION / NORMALIZED GAIN

This study aims to 1) determine the efficiency of lesson plans for a survey on the
scientific review “Force and motion™ 2) develope the academic achievement of students “Force and
Motion™ and 3) to examine the learning progress. Tools used in this research were 1) lesson plans
for a review of scientific exploration, 2) achievement test and 3) a set of experiments activity
“Force and motion™. The sample in this study is the first year high school students at the academic
year 2553 Ban Nongchuek, Si Muang Mai, Ubon Ratchathani Province, 22 persons of data analysis
by determining the average percentage standard deviation, t-test and normalized gain.

The results showed that 1) the effectiveness of lesson plans for a review of scientific
exploration science “force and motion” were 81.00/80.52 where 81.00 is the value of the process
effective obtained from the percentage of the average score of exercise during each trial.

The resulting performance of 80.52 was obtained from the percentage of the average academic
achievement scores after learning (post-test), which was higher than the 80/80 set. 2) achievement
scores between pretest and posttest, using a test of 15 questions the students learned a lesson plan
that focuses on actual average score after the class (11.27 or percentage, 80.52), was higher than

the average pretest (4.14 or percentage 29.55). The splitting are statistically significant at the 0.05

level, 3) student learning progress in the high income level (average normalized gain, <g>) was




0.72 and the learning progress by the average subject (average normalized. gain, <g>) was 0.72
which was in a “high” level.

It s safely to conclude that the learning activities to explore the teaching of science can
help to promote and develop academic achievement, science process skills as well as learning

progress of students at a grade higher.
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Mann 0.1 AzuuuradugnBnoutaziEou Taon1s van 13t euduuudrinsedeunia

a ¢ o
AN AT Lﬂui"lﬂuﬂﬂﬁ

- AZUUUTIAY
v | ASHHUNDUIUY = .
AUN 138U D=X,=X D
(X))
%)
I 4 8 4 16
2 4 8 4 16
3 3 10 7 49
4 4 11 7 49
5 3 10 7 49
6 6 10 4 16
7 2 12 10 100
& 5 9 4 16
9 3 12 9 81
10 4 12 8 64
11 3 12 9 81
12 4 11 7 49
13 4 11 7 49
14 6 12 6 36
15 5 11 6 36
16 6 14 8 64
17 4 14 10 100
18 5 12 7 49
19 3 12 9 81
20 6 14 8 64
21 5 12 7 49
22 2 11 9 81
N=22 | > x=91 | Yx,=248 | YD, =157 | > D’=1195




NISAIUINUWIAT dependent t — test

>D
NNYAST t = -
\/nZDI -(XD)
n-1
. 157
\/22(1195)—(15?)3
31
1A .

8.84

U t=17.76
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y 7 A a o
MINN N2 AzuLuRadugNTnouG v Tasn1r dan 1B ouduuudisdeassdeunis

= o 3 w3 =1
Inmnans ueniluiite useyana

AZUUUNOUISUY (pre-test)
audi vadoi 1 hieft 3
EREY]
12 (3|4|5|6|7|8 |9 10]|1n]|12|13|14]15
| 1f1]joflolololo|lo|lo|lo]lo]lo|lol] 1] 1 4
2 olofo|l1]|ofjo|1]1]o|1lo]lo]o|o0]o 4
3 olojlojoflt|lolo|l 1 |1]o]lo]lo|lo|o]|o 3
4 tfrjoflol1jolojlolololoflo|of| o] 4
5 oloflofl1fl1]ololo|o|lo|1]o|lo|lo]|o 3
6 olt1|{t|ltflofololofo|lt]o|lo]ol| 1|1 6
7 1{ojolo|1|olo]|lo|o]lo|lo|lo|lo|o]|o 2
8 oloft1|of1|lo]lo]lo|l1]|lo]lo|1]o]| o] 5
9 tlojlolt]|ojoflolo]o|lo|lo|lo|o|ofo 3
10 ol1]oflolololo|l1|lo|loflo]1]|o]|1]o 4
1 olofloltrlojlololo|1|lo|l1]o]lo|o]o 3
12 ll1j1|ojofloflolo]o]lo|lo|1]o0o]|o0o]fo 4
13 tlojlolojofoft|o]ol1|lololo|1]o 4
14 tloJol1]ojo|l1|1]o]lo|lo|1|o0o]| o] 1 6
15 1lofololirfololol1]|ol1|lo]o]| o] 5
16 1lof1]ojofolo|1]o|l1|lo|l1t]o] o] 6
17 1lofoflo|ojolo| 1 ]olo|[1t|l1]o]o]o 4
18 tfoltrfol1]|1]oflo]1]o|lolo|lo]|olfo 5
19 tftolofltjofjofofo|1]olololo]|ofo 3
20 tfoltr|ojofoflol1]olololo]|ol| 1] 6
21 tjojofolt]1]olo|t]lolol1]o|o0] o 5
22 olofloflojojo|o]o]o|o|lo|lo]o]| 1 ]o 2
4|6 (6|78 |3 |37 |7]|5|4|7]0]6]38
374 9]
44 47
Fouay 33.33 26.70 29.55




i QJ ar o =4 o
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= o =1 @
INUFTAT !.LEIﬂL‘IJLI_H’NJ'E] !‘ﬂu‘i’lﬂuﬂﬂﬁ

AZUUUNAIIBY (post-test)
il Fvodi 1 ¥avom 3
EREY]
123|456 |7 |8 |9 10| |12{13)[14]15
1 1 1 0 1 I 1 1 1 0 0 0 0 0 ! I 8
2 i1 frfofjolt]t|olol1|1]|o]o]o 8
3 1 1 0 0 I 1 1 1 1 | 0 0 0 1 1 10
4 I T T T T T A T T I A O O A O A 12
5 tfr ool fofr|rli|lrlolo] o] 10
6 tfoltr|tr|olr ] 1r]oltr]lo]lolo] 1|1 10
7 vl oo jof ol fr]ol | 12
8 o1 |lt1flolrloloe|t |11 ]o]olo] 1|1 9
9 I T T T T T T T A O I T A 12
o [l fefrjol]|o] 12
1 T T T T T T O T T A 12
12 Ll frjofofrftfolt]ofr|o]l1]| 1] n
13 Ll v ottt folt|1ft]o]l1]o] n
14 tloltfrjol et v i1t lo]li|1] 12
15 tlrjolv|rfolrl v 1folr]1]olf 1| ¥
16 S T T T T T T T U T T A [ P
17 A T T T T T T T U T T A O O U I
18 tlol v vl r i1 folol] 1] 12
9 (1|1 |oftftfol vt ftr]o] 1] 12
{0 NN A O T T I T T T T A O O T A Y 14
21 tfoflt oottt flo] | 1] n
2 o1l folrlrlolrftr]ol] 1] 11
19 (181818 |17|15|19]20 16|18 |17]17| 0| 18| 18
59U 248
105 143
Fovaz 79.55 81.25 80.52
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M3 N4 HANITIAATIEHANNANINTININGIEOU (normalized gain, <g=>) uonijuseriate

- 3 Maximum
N % Pre-test | % Post-test | Actual gain <g>
possible gain
I 33.33 79.55 46.21 66.67 0.69(medium)
2 26.70 81.25 54.55 73.30 0.74(high)
ANNQY 30.02 80.40 50.38 69.99 0.72 (high)
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T & =
M3 1.5 Han13 1R 3121 NNAIITINNIE 0 (normalized gain, <g>) toniiuToyAna

Maximum
4 | PEUHY | % Pre- ZUHY % Post- Actual
AHN possible <g>
Pre-test test Post-test test gain )
gain

1 4 28.57 8 57.14 28.57 71.43 0.40
2 - 28.57 8 57.14 28.57 71.43 0.40
3 3 21.43 10 71.43 50.00 78.57 0.64
4 4 28.57 12 78.57 50.00 71.43 0.70
) 3 21.43 10 71.43 50.00 78.57 0.64
6 6 42.86 10 71.43 28.57 57.14 0.50
7 2 14.29 12 85.71 71.43 85.71 0.83
8 5 3571 9 64.29 28.57 64.29 0.33
9 3 21.43 12 85.71 64.29 78.57 0.82
10 4 28.57 12 85.71 57.14 71.43 0.80
11 3 21.43 12 85.71 64.26 78.57 0.82
12 4 28.57 11 78.57 50.00 71.43 0.70
13 4 28.57 I 78.57 50.00 71.43 0.70
14 6 42.86 12 85.71 42.86 57.14 0.75
15 5 35.71 11 78.57 42.86 64.26 0.67

16 6 42.86 14 100 57.14 57.14 1

17 4 28.57 14 100 71.43 71.43 1
18 5 3571 12 85.71 50.00 64.29 0.78
19 3 21.43 12 85.71 64.29 78.57 0.78
20 6 42.86 14 100 57.14 57.14 0.82
21 8 3571 11 85.71 50.00 64.29 0.78
22 2 14.29 11 78.57 64.29 85.71 0:75




M7 1.6 HAN133ATIEHANUAITININT T oY (normalized gain. <g>) o180

v o | PEHUU | % Pre- AZUUY | % Post- | % Actual | % Possible
Yan . <g=
Pre-test test Post-test test gain gain
1 14 63.64 19 86.36 22.73 36.36 0.63
2 15 68.18 19 86.36 18.18 31.82 0.57
3 6 2727 18 8182 54.55 72,73 0.75
4 6 27.27 18 81.82 54.55 72,73 0.75
5 7 31.82 18 81.82 50.00 68.18 0.73
6 8 36.36 17 77.27 40.91 63.64 0.64
7 3 13.64 15 68.18 54.55 86.36 0.63
8 3 13.64 18 §1.82 68,18 86.36 0.79
9 7 31.82 20 90.91 59.09 68.18 0.87
10 7 31.82 16 72.72 40.91 68.18 0.60
11 5 22.73 18 81.82 59.09 77.27 0.76
12 11 50.00 19 86.36 36.36 50.00 0.73
13 7 31.82 17 77.27 45.45 68.18 0.67
14 4 18.18 17 17:27 59.09 81.81 0.73
15 7 31.82 20 90.91 59.09 68.18 0.87
16 6 27.27 16 72,73 45.45 72.73 0.63
17 6 27.27 16 72.73 45.45 72.73 0.63
18 8 36.36 18 81.82 45.45 63.64 0.71
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! a 4 . 3
@3N 0.7 HANITAATIEHANNANINIININTIS 0L (normalized gain, <g>) 109U

Maximum
. AzUY | % Pre- ZHHUY | % Post- | Actual
AUN possible <g>
Pre-test test Post-test test gain .
gain

1 4 28.57 8 57.14 28.57 71.43 0.40
2 4 28.57 8 57.14 28.57 71.43 0.40
3 3 21.43 10 71.43 50.00 78.57 0.64
- 4 28.57 12 78.57 50.00 71.43 0.70
5 3 21.43 10 71.43 50.00 78.57 0.64
6 6 42.56 10 71.43 28.57 57.14 0.50
7 2 14.29 12 85.71 71.43 85.71 0.83
8 3 3971 9 64.29 28.57 64.29 0.33
9 3 21.43 12 85.71 64.29 78.57 0.82
10 4 28.57 12 85.71 57.14 71.43 0.80
11 3 21.43 12 85.71 64.26 78.57 0.82
12 Bl 28.57 11 78.57 50.00 71.43 0.70
13 - 28.57 11 78.57 50.00 71.43 0.70
14 6 42.86 12 85.71 42.56 57.14 0.75
15 5 3591 11 78.57 42.86 64.26 0.67

16 6 42.86 14 100 57.14 57.14 1

17 4 28.57 14 100 71.43 71.43 1
18 5 35.71 12 85.71 50.00 64.29 0.78
19 3 21.43 12 85.71 64.29 78.57 0.78
20 6 42.86 14 100 57.14 57.14 (.82
21 5 35.71 11 85.71 50.00 64.29 0.78
22 2 14.29 11 78.57 64.29 85.71 0.75
ﬂ'nﬂéﬂ 4.14 29.55 11.27 80.52 50.97 70.45 0.72
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= ¢ v b = S u
AUATIEUHIANUNTIHUINWNNTITUUTIETURAILY

&)

Y%actual gain

1NgAT
A
110
uay %maximum possible gain

UNHA

50.97
70.45

azla <g> =

76

Average normalized gain, <g>

%actual gain

%omaximum possible gain

Il

(%posttest) —(%pretest)

(}00%) = (%pretest)

= Q2

v O ) Y = & A o ) 1 ar
AdHH ANTHAMIHHUIN N8 1993U53UaZNITRAAHUN YU 1NN 0.72

(3201 high gain)
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MR U1 AzuuunaadossEHINGou Tasnsian1sisoudiuudisians9aeun1a

a ¢ A A — w A 3w = A
INYIATAT L1T0 u,ﬁﬂl,m:mﬂﬂﬁﬁ)uﬂﬁlmum‘ww}mn‘ﬁﬂuﬂﬂy1ﬂﬂ 1/2

= AZUUY nzUHU ; o 4 39U
YOI ' . AZUUHIUUNATDUHDES ZH I AUTHUIHUT
z nou #Haa AU
A . .
i3 138U 1 2 3 4 5 100
1 4 8 14 14 14 15 13 70
2 4 8 16 15 15 16 14 76
3 3 10 15 16 15 16 16 78
4 4 11 17 17 17 16 17 84
5 3 10 5 16 14 16 13 74
6 6 10 13 16 12 14 15 70
7 2 12 16 16 5 16 16 79
8 5 9 14 14 s 13 12 68
9 3 12 18 18 18 18 17 89
10 4 12 18 17 17 16 8 86
I 3 12 14 13 12 14 13 66
12 4 i} 16 14 15 15 15 75
13 4 i} 18 18 18 18 18 90
14 6 12 17 16 17 17 17 84
15 5 ) 17 I8 18 18 18 80
16 6 14 18 19 19 18 17 91
17 4 14 16 17 16 18 16 83
18 5 12 16 19 18 18 18 89
19 3 12 17 I8 16 I8 15 84
20 6 14 18 19 8 17 8 90
21 5 12 17 19 8 18 17 89
22 2 I 15 16 16 16 15 78
59U 91 248 355 365 | 353 361 348 1782
indvdoy
N 29.55 8052 | 80.68 | 82.95 | 80.23 | 82.05 | 79.09 | 81.00
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