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ABSTRACT
TITLE : THE EFFICIENCY OF APPARATUS TO STUDY PROPERTIES
OF LIGHT
BY : CHIRAPHAN MIWAEO
DEGREE : MASTER OF SCIENCE
MAIJOR : SCIENCE EDUCATION
CHAIR : ASST. PROF. UDOM TIPPARACH, Ph.D.

KEYWORDS : APPARATUS/PROPERTIES OF LIGHT / ACHIEVEMENT / ATTITUDE

The objectives of this independent study were to produce apparatus to study properties of
light in physics subject for Mathayomsuksa V students and to study physics achievement between
before and after as well as to study the attitude of students about studying the properties of light
by using apparatus with modification of the IPST equipment, Physics book 2. Laser diodes were
employed to serve as monochromatic light sources in the experiments to replace the IPST light
boxes for making the efficient instruments so that the beam can be focused and the measurement
can be more accurate than those of IPST light boxes. The groups used in the investigation were all
5 classrooms, 185 Mathayomsuksa V students of Huataphanwittayakom School, Huataphan
District, Amnatchareon Province, in academic year of 2007. The research tools were the apparatus
to study properties of light, and the questionnaire about students’ attitude towards learning
activities on properties of light kits, pre-test, post-test, and progress analysis. Statistics used in
data analysis are arithmetic mean, percentage, and t-test. The comparisons of the students’
achievement before and after teaching by implement the kits for studying properties of light, 1t
was concluded that the average score of the students increases with statistical significance at the
.05 level and 34.62 % students’ progress. The average score of the students’ attitude towards the
kits on properties of light is in the very good level. The teacher’s observation found that the
students were enthusiastic to involve in the activities. The results of the independent study show

that our kits are suitable and effective tools for learning on properties of light.
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L | HamInageuneuiey | wamsnaaeundusey ANNAITIN
aun
ATLUY {ouay AZUUY Jouay ATUUY Jouns

1 8 40 14 70 6 30
2 8 40 10 50 2 10
3 5 25 12 60 7 35
4 3 15 12 60 9. 45
5 9 45 14 70 5 25
6 8 40 13 65 5 25
7 10 50 12 60 2 10
8 9 45 14 70 5 25
9 6 30 14 70 8 40
10 4 20 10 50 6 30
11 8 40 15 75 7 35
12 5 25 1 55 6 30
13 10 50 15 75 5 25
14 5 25 17 85 12 60
15 10 50 12 60 2 10
16 8 40 12 60 4 20
17 7 35 12 60 5 25
18 8 40 11 55 3 15
19 6 30 11 55 5 25
20 12 60 16 80 4 20
21 8 40 14 70 6 30
22 6 30 12 60 6 30
23 9 45 15 75 6 30
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24 6 30 13 65 7 35
25 6 30 14 70 8 40
26 6 30 13 65 7 35
27 8 40 13 65 5 25
28 6 30 11 55 5 25
29 6 30 13 65 7 35
30 8 40 14 70 6 30
31 10 50 13 65 3 15
32 9 45 11 55 2 10
33 7 35 1 55 4 20
34 8 40 16 80 8 40
35 9 45 12 60 3 15
36 8 40 11 55 3 15
37 9 45 14 70 5 25
38 8 40 12 60 4 20
39 8 40 12 60 4 20
40 5 25 12 60 7 35
41 12 60 11 55 -1 -5
42 9 45 12 60 3 15
43 5 25 12 60 7 35
44 3 15 12 60 9 45
45 6 30 11 55 5 25
46 6 30 10 50 4 20
47 6 30 11 55 5 25
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AUA
AZUUY Joany AZUUY $orny ATUUY {oung
48 6 30 13 65 7 35
49 1 5 10 50 9 45
50 4 20 14 70 10 50
51 2 10 10 50 8 40
52 S 45 11 55 2 10
53 6 30 11 55 5 25
54 2 10 13 65 11 55
55 4 20 11 55 7 35
56 5 25 10 50 5 25
57 10 50 14 70 4 20
58 5 25 10 50 5 25
59 6 30 11 55 5 25
60 9 45 12 60 3 15
61 5 25 11 55 6 30
62 4 20 12 60 8 40
63 5 25 15 75 10 50
64 8 40 10 50 2 10
65 6 30 13 65 7 35
66 4 20 14 70 10 50
67 7 35 13 65 6 30
68 4 20 13 65 9 45
69 2 10 10 50 8 40
70 6 30 14 70 8 40
71 6 30 13 65 7 35
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72 2 10 13 65 11 55
73 6 30 12 60 6 30
74 6 30 12 60 6 30
75 6 30 12 60 6 30
76 5 25 10 50 5 25
77 4 20 13 65 9 45
78 5 25 10 50 5 25
79 4 20 14 70 10 50
80 6 30 12 60 6 30
81 6 30 14 70 8 40
82 4 20 14 70 10 50
83 7 35 13 65 6 30
84 4 20 13 65 9 45
85 6 30 13 65 7 35
86 P 30 10 50 4 20
87 6 20 12 60 8 40
88 5 25 12 60 7 35
89 9 45 13 65 4 20
90 1 5 13 65 12 60
91 4 20 12 60 8 40
92 8 40 11 55 3 15
93 10 50 I 55 1 5

94 4 20 12 60 8 40
95 5 25 13 65 8 40
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AUN
ATUUY Jouny AZUUY {ouns AZUUY Jouns

96 5 25 11 55 ‘ 6 30
97 8 40 15 75 7 35
98 4 20 14 70 10 50
99 5 25 14 70 9 45
100 3 15 10 50 7 35
101 5 25 13 65 8 40
102 6 30 13 65 7 35
103 4 20 12 60 8 40
104 6 30 10 50 4- 20
105 7 35 13 65 6 30
106 4 20 11 55 7 35
107 8 40 13 65 5 25
108 5 25 15 75 10 50
109 3 15 14 70 1 55
110 3 15 13 65 10 50
111 8 40 12 60 4 20
112 7 35 10 50 3 15
113 5 25 12 60 7 35
114 4 20 12 60 8 40
115 4 20 11 55 7 35
116 3 15 12 60 9 45
117 6 30 14 70 8 40
118 7 35 14 70 7 35
119 3 15 13 65 10 50
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L | HAMINATEUNDUEEY | HAMINATOUNAIILY ANUNINTN
A
ATLUY fouaz AZUMY Soun AZHUY Josay

120 5 25 14 70 9 45
121 5 25 14 70 9 45
122 5 25 16 80 11 55
123 7 35 16 80 9 45
124 5 25 14 70 9 45
125 5 25 12 60 7 35
126 4 20 14 70 10 50
127 4 20 14 70 10 50
128 7 35 9 45 2 10
129 5 25 14 70 9 45
130 5 25 13 65 8 40
131 8 40 11 55 3 15
132 3 15 11 55 8 40
133 4 20 12 60 8 40
134 5 25 15 75 10 50
135 9 45 16 80 7 35
136 5 25 15 75 10 50
137 7 35 11 55 4 20
138 8 40 16 80 8 40
139 5 25 14 70 9 45
140 5 25 14 70 9 45
141 6 30 15 75 9 45
142 5 25 11 55 6 30
143 2 10 14 70 12 60
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144 3 15 16 80 13 65
145 6 30 10 50 4 20
146 4 20 16 80 12 60
147 6 30 15 75 9 45
148 5 25 11 55 6 30
149 5 25 13 65 8 40
150 7 35 11 55 4 20
151 3 15 10 50 7 35
152 4 20 11 55 7 35
153 7 35 12 60 5 25
154 8 40 13 65 5 25
155 2 10 11 55 9 45
156 7 35 13 65 6 30
157 7 35 16 80 9 45
158 4 20 14 70 10 50
159 5 25 15 75 10 50
160 8 40 15 75 7 35
161 6 30 15 75 9 45
162 5 25 13 65 8 40
163 7 35 14 70 7 35
164 6 30 14 70 8 40
165 6 30 15 75 9 45
166 5 25 14 70 9 45
167 3 15 12 60 9 45
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L | mamsnameunewEY | WaMINARRUNANIHY ANNMININ
AUN
AZUUY Souay AU Jotaz ALHUUY oty
168 5 25 14 70 9 45
169 6 30 12 60 6 30
170 5 25 14 70 9 45
171 6 30 15 75 9 45
172 7 35 15 75 8 40
173 8 40 15 75 7 35
174 5 25 13 65 8 40
175 6 30 15 75 9 45
176 9 45 14 70 5 25
177 5 25 14 70 9 45
178 10 50 13 65 3 15
179 2 10 9 45 7 35
180 4 20 15 75 11 55
181 6 30 15 75 9 45
182 4 20 14 70 10 50
183 8 40 13 65 5 25
184 6 30 13 65 7 35
185 5 25 16 80 11 55
53 1,087 5,435 2,368 11,840 1,281 6,405
g 5.88 29.06 12.8 64 6.92 34.62
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T-Test
Paired Samples Statistics
Std. Error
Mean N Std. Deviation Mean
Pair1 PRE 5.88 185 2.093 .154
POST 12.80 185 1.719 126
Paired Samples Correlations
N Correlation Sig.
Pair 1 PRE & POST 185 .153 .037
Paired Samples Test
Paired Differences
95% Confidence
Std. Interval of the
Error Difference Sig.
Mean |Std. Deviation | Mean Lower Upper 4 t df | (2-tailed)
Pair 1 PRE -
POST -6.92 2.497 .184 -7.29 -6.56 |-37.72 | 184 .000
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