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ABSTRACT
TITLE : DEVELOPING SCIENTIFIC CONCEPTS ON MAGNETIC AND ELECTRIC
FIELD USING SIMPLE EXPERIMENT AND MULTIMEDIA LEARNING
AUTHOR : KREANGKRAI TANAWESH
DEGREE : MASTER DEGREE OF SCIENCE
MAJOR : SCIENCE EDUCATION
ADVISOR : CHOKSIN TANAHOUNG, Ph.D.

KEYWORDS  : THE SIMPLE EXPERIMENTS, MAGNETIC AND ELECTRIC FIELDS,
MULTIMEDIA LEARNING, SCIENTIFIC CONCEPTS, AVERAGE
NOMALIZED GAIN

Science experiment plays an important role in developing scientific knowledge
for learners in science. Effective teaching methods must emphasize learning by
experimenting where students experience to reat phenomena. Through low-cost
simple experiments designed for hands-on activity in  conjunction with the
reinforcement of graphical multimedia, the students have enhanced the matching
scientific concepts. This method helps to solve the lack of scientific equipments. The
purpose of this research was to develop the students’ scientific concepts on
magnetic and electric fields using simple experiments in conjunction with multimedia
learning. The samples were 34 grade 10 students in academic year 2014. The pretest
and posttest control group desien was employed in carrying out the study. The
research tools consisted of simple experiments and the multimedia learning, lesson
plans based on the science inquiry process, the magnetic and electric fields concepts
2-tiers test, think-aloud interviews on the scientific conceptual test and student’s
satisfaction test. The data were analyzed into the average percentage, standard
deviation, t-test and average normalized gain. The result of the sample group showed
statistically significant mean differences between the pre-test and post-test at
significant level of .05. The class average normalized gain was in the medium gain
(0.33). The students’ abilities to explain the concepts in levels of good, had positive

comments, and had very satisfied about the learning process. This resuit indicated



that science inquiry process by simple experiments and multimedia learning can be
used to develop students’ conceptual understanding on magnetic and electric fields.
The students had an opportunity to experience from actual practice to build up new
body of knowledge by themselves, enhancing scientific concepts through the

multimedia learning and therefore students had positive attitude for science learning

process.
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(%6post - test) - (%opre — test
<g>=
[(100%) - (%6pre - test)]

(L.1)

= o : . .
Tne% <g> A9 A1 normalized gain

L2
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% Pre-test  #Aa ARAIYDIAZLULADUADUS BT us
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o — G o, (3.1)
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aUsTaA
. 4 AzuLUANNARTILYD I B IY Y
. van 3 pr o 10C
AuUN 1 AUN 2 AUN 3
1 1 1 1 1
2 1 1 1 1
3 1 1 1 1
4 1 1 1 1
5 1 1 1 1
6 0 1 1 0.67
7 1 1 1 1
8 1 1 1 1
9 1 1 1 1
10 1 1 1 1
. 11 1 1 1 1
12 0 1 1 0.67
) 13 1 1 1 1
14 1 1 1 1
15 1 1 1 1
16 1 1 1 1
- 17 1 0 1 0.67
18 1 1 1 1
' 19 1 1 1 1
20 1 1 1 1
21 1 1 1 |
22 1 1 1 1
: 23 1 1 1 1
24 1 1 1 1
; 25 1 1 1 1
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Y AzuUUANARIUD I TYIY1Ry
Yot - - - I0C
Aun 1 ALk 2 AuA 3
26 1 1 1 1
27 1 1 1 1
28 1 1 0 0.67
29 1 1 0 0.67
30 1 1 1 1
MNEA

A1 10C sywina 0.67 - 1.00
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o AMAUEINIY (P) A197UIRIMUN (r) dyunn

1 31 39 ADAARDY
2 75 26 ADARRDY
3 61 26 ADPARDY
4 67 22 A0nAADY
5 61 26 ADARADY
6 39 26 A0nAREY
7 31 26 ADAAADY
8 39 27 ADAAADY
9 75 28 ADARGDY
10 61 26 aanAaDa
11 28 22 AonAdDY
12 39 27 GRLLON
13 31 33 GRIGLILN
14 39 27 AOAAADY
15 33 33 ADAANDY
16 33 26 donAdDY
17 28 26 ADNAADY
18 31 27 GRlLON
19 31 27 A0AAADY
20 67 27 ADAARDY
21 42 27 donARDY
22 56 27 ADARADY
23 50 26 AoNARDY
24 36 28 AonAaDY
25 33 22 AOAARDI
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foit ArAugNdY (P) A1 muUn (1) dyuna

26 42 50 ADAREDA

27 50 50 AONAADY

28 33 33 AenRdBDs

29 28 27 AonARDY

30 44 26 Aonndes
NUUAA
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d 3 = L = o
#7799 2.1 Nﬁﬂ‘ﬁ')Lﬂ‘i'lzﬁﬁ:iuUUﬂU‘UENUﬂlﬁﬂuiﬂﬂuﬂﬁﬁ Tnsuuunagaudn

- £ d 1
WUAAINEIAENS (599 durNTanTIndwan-lWRa

] Pre- Post- % Actual

4 Post-pre | % pre-test | % Post-test <g>
- L test test gain

1 7 15 8 12 25 13 0.15
2 6 14 8 10 23 13 0.15
3 5 12 7 8 20 12 0.13
4 6 14 8 10 23 13 0.15
) 5 10 26 16 17 43 27 0.32
6 7 8 1 12 13 2 0.02
7 10 18 8 17 30 13 0.16
8 8 28 20 13 a7 33 0.38
9 11 50 39 18 83 65 0.80
10 7 43 35 12 72 60 0.68
11 10 16 6 17 27 10 0.12
12 a 18 14 7 30 23 0.25
) 13 9 27 18 15 45 30 0.35
) 14 6 14 8 10 23 13 0.15
' 15| 7 12 5 12 20 8 0.09
16 2 3 29 3 52 48 0.50
17 10 41 31 17 68 52 0.62
18 7 29 22 12 43 37 0.42
) 19 10 26 16 17 43 27 0.32
20 8 16 8 13 27 13 0.15
21 5 30 25 8 50 42 0.45
22 1 19 18 2 32 30 0.31
23 7 15 8 12 25 13 0.15
24 8 24 16 13 40 27 0.31
25 11 37 26 18 62 43 0.53
. 26 7 22 15 12 37 25 0.28




A = = g =1 L
#1949 K.l Nﬁﬂ']'a")Lﬁ‘i"l:‘ﬁﬁzu‘u‘UﬂU'UENUﬂl‘iﬂu‘i’lﬂl{ﬂﬂﬁ Tnsuvunngouia

- - d [} ]
WA INenAnEnd 1599 aurvousiman-lina (da)

d4 Post- % pre- | % Post- | % Actual
AuUN | Pre-test Post-pre <g>
test test test gain
27 6 30 24 10 50 40 0.44
28 13 44 31 22 73 52 0.66
29 6 26 20 10 43 33 0.37
30 13 29 16 22 48 27 0.34
31 8 26 18 13 43 30 0.35
32 0 18 18 0 30 30 0.30
33 10 33 23 17 55 38 0.46
34 6 29 23 10 a8 38 0.43
SUM 251 840 589 418 1400 982 11
Mean 7.38 24.71 17.32 12.30 41.18 28.87 0.33
SD 2.98 10.25 9.37
t-test 10.78

d = =3 L =k = o
AT 2.2 HANTTIATISVAZUUUALYDILNITHUAIULUIAR lnsuvunagauIn

o o ¢ o ] [
LUIRRAINUIAIEAT 1388 ﬂuﬁﬂﬂﬂﬂuiﬂltukﬂﬁﬂ—lwﬁﬂ
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Mean | Mean | Mean Mean Mean Mean | Maximum
Concept Pre- Post- Post- Y%opre- %post- | %Actual | possible | <g>

test test Pre test test gain gain
woReR 1 | 121 | 547 | 426 | 1507 | 6838 | 5331 8493 | 0.63
wuIRAT 2 0.56 171 1.15 13,97 42.65 28.68 86.03 0.33
woRafi 3 | 0.18 0.94 0.76 8.82 47.06 38.24 91.18 0.42
AT 4 1.76 5.00 324 14.71 41.67 26.96 85.29 0.32
wwdaR 5 | 0.09 0.50 0.41 441 25.00 20.59 95.59 0.22
WIRAT 6 | 3.00 9.06 6.06 12.50 31.75 25.25 87.50 0.29
WAl 7 | 0.59 203 1.44 7.35 25.37 18.01 92.65 0.19
JULUIAR | 7.38 2471 17.32 12.30 41.18 28.87 87.70 0.33
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A13197 2.3 Paired Samples Statistics

Std. Error
Mean N Std. Deviation Mean

Pair 1 pre 1.2059 34 1.06684 .18296

post 5.4706 34 1.97308 .33838
Pair 2 pre2 .5588 34 .70458 .12083

post2 1.7059 34 1.21927 20910
Pair 3 pre3d 1765 34 38695 .06636

post3 9412 34 81431 13965
Pair 4 pre4 1.7647 34 1.01679 17438

postd 5.0000 34 2.16025 .37048
Pair & pre5 .0882 34 .28790 .04937

post5 5000 34 78817 13517
Pair 6 pre6 3.0000 34 1.63299 .28006

posté 9.0588 34 494173 .84750
Pair 7 pre? .5882 34 78306 13429

post? 2.0294 34 1.83378 .31449
Pair 8 pre8 7.3824 34 2.98496 51192

post8 24.7059 34 10.24999 1.75786

a15797 9.4 Paired Samples Correlations
N Corrglation Sig.

Pair1  pre & post 34 442 .009

Pair2 pre2 & post2 34 .268 126

Pair3 pre3 & post3 34 -158 371

Paird4d pred & post4 34 248 A57

Pair5 preb & posts 34 -.067 708

Pair6 pre6 & post6 34 176 318

Pair7 pre7 & post7 34 178 315

Pair8 pre8 & post8 34 429 01
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