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DEVELOPMENT OF SCIENCE LABORATORY DIRECTIONS ON "MATTER AND ITS
PROPERTIES" FOR THE THIRD KEY-STAGE STUDENTS

AN ABSTRACT
BY
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at Srinakharinwirot University
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Pornyamon Buakeeree. (2003). Development of Science Laboratory Directions On "Matter and Its
Properties" For the Third Key -Stage Students. Master Thesis, M.Ed.(Science Education).
Bangkok : Graduate School, Srinakarinwirot University. Adivisor committee :

Assoc. Prof. Dr. Natthapong Charoenpit, Dr. Sompratana Wongboonnuk.

This study was conducted under three objectives : 1) to develop school science laboratory
directions on Matter and Its Properties for the third key-stage to meet the 75/75 criteria ; 2) to study
students’ knowledge and practical skills learning outcomes and 3} to investigate attitude towards the
developed directions attained by the students.

The study was accomplished through three consecutive stages ; 1) developing the
laboratory directions, 2) deﬁhing their efficiency against the 75/75 criteria and 3) instructionally
experimenting with sample students.

Statistical analysis applied for each stage was : 1) computing percentage of the E_ /E, ratio
to specify efficiency of the laboratory directions, 2) comparing students’ pretest and posttest average
scores on knowledge [earning outcome using the dependent t-test and 3) comparing students’
posttest average scores on knowledge, practical skilis and attitude towards the directions using the
one group t-test.

Findings of the study were : 1) the developed laboratory directions manifested their
efficiency as 77.75/79.33 which was higher than the 75/75 criterion, 2) posttest scores on knowledge
were higher than their pretests, and learning outcomes on knowledge, practical skills and attitude

towards the developed laboratory directions were better than the "good" level.
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aufi azuununUFIRNMinsmaniidesd ERty Jouay
1(10) 2(10) 3(10) 4(10) AZUI(40) YBINZUUY
1 7.5 7.0 9.0 8.0 31.50 78.75
2 9.0 8.0 7.0 7.0 31.00 77.50
3 7.0 7.0 7.0 7.0 28.00 70.00
4 7.5 5.5 7.0 7.0 27.00 67.50
5 9.0 7.5 8.0 6.5 31.00 77.50
6 8.0 9.0 8.5 8.0 33.50 83.75
7 9.5 7.0 8.5 6.0 31.00 77.50
8 8.0 9.0 7.5 5.5 30.00 75.00
9 7.0 7.0 75 8.0 29.50 73.75
RREY 725 67.0 70.0 63.0 272.5
fiady 8.06 7.44 7.78 7.00 30.28 E, = 75.69
Jauae 80.56 7444 77.78 70.00 75.69
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aud ATLUW(40) LR DEGHISIN
1 35 87.50
2 28 70.00
3 31 77.50
4 27 67.50
5 32 80.00
6 32 80.00
7 27 67.50
8 33 82.50
9 32 80.00
3N 277
AzuMURAY 30.78 E, =76.94
Jovaz 76.94
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aufl azuuuunUfTamsinaeaasita 33U Joua:
1(10) 2(10) 3(10) 4(10) AziLWU(40) YRIPTUUL
1 7.0 7.0 9.0 7.5 30.5 76.25
2 7.0 9.0 8.0 9.5 33.5 83.75
3 8.0 7.0 9.0 8.0 32.0 80.00
4 7.5 8.0 8.0 8.0 315 78.75
5 7.0 7.5 8.0 9.0 31.5 78.75
6 8.5 7.0 8.0 7.0 30.5 76.25
7 7.0 7.0 7.0 7.5 28.5 71.25
8 7.5 7.5 8.5 7.5 31.0 77.50
9 7.0 7.0 8.5 7.5 30.0 75.00
10 7.5 8.0 8.0 8.0 31.5 78.75
11 7.0 9.0 8.0 7.5 31.5 78.75
12 9.0 8.0 8.0 9.0 34.0 85.00
13 7.5 7.5 8.0 8.0 31.0 77.50
14 7.5 7.0 8.0 7.5 30.0 75.00
15 7.0 8.0 7.5 7.0 29.5 73.75
TN 112.0 114.5 121.5 118.5 466.5
ﬂ"lLaﬁ'U 7.47 7.63 8.10 7.90 31.10 E,=77.75
Younz 74.67 76.33 81.00 79.00 77.75




266

A1TN 35 ULARIAZILURANINARBLNAIGHUIINFaUNgN 15 AU

AU AZLL(40) XRBAZIAIATILY
1 35 87.50
2 31 77.50
3 35 87.50
4 31 77.50
5 34 85.00
6 28 70.00
7 29 72.50
8 35 87.50
9 31 77.50
10 29 72.50
11 37 92.50
12 28 70.00
13 33 82.50
14 29 72.50
15 31 77.50
99N 476
pzLweAY 31.73 E, =79.33
fanny 79.33
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@A719 36 LLamﬂ:LLuuwamsﬁﬂujﬁw mmam%@ﬁumwfﬁ AULSTHULATARILTLUY aqﬁﬂﬁwmjmﬁama

e TE N ATUUUNANIITEUINUAING
Auf AauIuU40) RRITHU(40) Naa13(D) Nadwaﬁwé‘aaaa(Dz)
1 25 30 5 25
2 14 32 18 324
3 22 34 12 144
4 28 37 9 81
5 27 32 5 25
6 26 29 3 9
7 20 27 7 49
8 27 36 9 81
9 26 34 8 64
10 26 34 8 64
11 27 34 7 49
12 31 39 8 64
13 31 36 5 25
14 22 29 7 49
15 21 28 7 49
16 29 32 3 9
17 21 24 3 9
18 24 31 7 49
19 24 29 5 25
20 28 34 6 36
21 28 34 6 36
22 22 31 9 81
23 27 35 8 64
24 22 29 7 49
25 26 34 8 64
26 24 32 8 64
27 21 28 7 49
28 29 31 2 4
29 22 30 8 64
30 24 32 8 64
PRV 744 957
iady 24.80 31.90 D= 213 b2 — 1769
Jouns 62.00 79.75
t =13.09

t (.05 : df 29) = 1.699
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unUgidnnd 1.1 12 2.1 2.2

i 1 21 22 23 3 1 24 22 23 3 1 21 22 23 3 1 21 22 23 3
3.
1 5 45 35 5 4 5 4 4 5 45 45 45 35 5 5 5 5 5 5 5
2 4 45 45 5 4 5 45 25 5 35 25 35 3 35 4 5 5 45 5 35
3 5 45 35 5 4 5 4 4 5 45 45 45 35 5 5 5 5 45 5 5
4 5 5 45 45 5 5 45 45 5 5 5 5 45 5 385 5 5 5 5 5
5 4 45 45 5 4 5 45 25 5 3 25 35 3 35 5 5 5 45 5 35
6 5§ 5 45 5 5 5 45 45 5 5 5 45 45 5 5 5 5 5 5 5
7 5 5 45 5 5 5 45 35 3 5 5 45 4 5 5 5 45 4 5 5
8 4 45 4 5 5 5 45 3 5 5 45 5 4 5 5 45 45 45 5 5
9 5 45 35 5 4 5 4 4 5 5 45 45 35 5 5 5 5 5 5 5
10 4 45 4 5 5 5 45 3 5 5 45 5 4 5 &5 45 45 45 5 5
11 5 5 45 5 5 5 45 45 5 5 5 4 45 5 5 5 5 5 5 5
12 5 45 45 5 5 5 5 4 5 5 5 45 4 5 45 5 5 5 5 5
13 5 45 45 5 5 5 5 4 5 5 5 45 4 5 45 5 5 5 5 5
1 4 45 45 5 45 5 45 25 5 4 25 35 3 35 45 5 5 45 5. 35
15 5 5 45 5 5 5 45 45 5 5 5 4 45 5 5 5 5 5 5 5
16 5 5 45 5 5 5 45 45 5 5 5 45 45 5 5 5 5 5 5 5
17 5 5 45 5 5 5 45 45 5 5 5 45 45 5 5 5 5 5 5 5
18 4 45 45 5 4 5 45 25 5 3 25 35 3 35 4 5 5 45 5 35
19 5 45 35 5 35 5 4 4 5 4 45 45 35 5 5 5 5 5 5 5§
20 4 45 4 5 5 5 45 3 5 5 45 5 4 5 5 45 45 45 5 5
71 5 45 45 5 5 5 5 4 5 5 5 45 4 5 45 5 5 5 5 5
22 5 5 45 5 5 5 45 45 5 5 5 4 45 5 5 5 5 5 5 5
23 5 5 3 5 5 5 45 35 3 5 5 45 4 5 5 5 45 4 5 5
2 5§ 5 45 5 5 5 45 45 5 35 5 4 45 5 5 5 5 5 5 5
25 5 5 3 5 5 5 45 35 3 5 5 45 4 5 5 5 45 4 5 45
26 5 5 45 5 5 5 45 45 5 5 5 45 45 5 5 5 5 5 5 5
27 5 5 45 5 5 5 45 45 5 35 5 4 45 5 5 5 5 5 5 5
28 5 5 45 5 5 5 45 45 5 5 5 45 45 5 5 5 5 5 5 5
29 4 45 4 5 5 5 45 3 5 5 45 5 4 5 5 45 45 45 5 5
30 4 45 4 5 5 5 45 3 5 5 45 5 4 5 5 45 45 45 5 5
e 141 142 126 150 142 150 135 113 144 139 136 132 120 144 145 148 146 142 150 144

fafn 47 47 42 50 47 50 45 38 48 46 45 44 40 48 48 49 49 47 50 48
SD. 0.5 03 05 01 05 00 02 07 06 07 08 05 05 05 04 02 02 03 00 05
s 0.22 0.06 0.23 0.01 0.22 0.00 0.08 055 0.37 0.44 0.70 022 027 0.27 0.15 0.04 0.05 0.12 0.00 0.27



@1379 37 (d8)

3.1 3.2 4.1 42 ety
1 21 22 23 3 1 21 22 23 3 1 21 22 23 3 1 21 22 23 3

4.5 45 45 5 35 5 4 45 5 35 45 45 45 45 5 35 45 25 45 35 1175
4.5 4 3 5 5 45 5 5 5 5§ 45 5 5 45 5 5 45 35 45 3 1725
4.5 45 45 5 45 5 4 45 5 35 45 45 45 45 5 35 45 25 45 4 178.5
4.5 45 45 5 45 5 5 5 5 5 5 5 5 5 5 45 45 45 5 3 190.5
4.5 4 3 5 4 45 6 5 5 35 45 5 5 45 5 5 45 35 45 4 171.5
5 45 45 5 5 5 5 5 5 45 5 5 5 5 5 45 35 35 5§ 5 192.5
5 5 45 5 4 5 45 4 45 5 5 5 45 45 5 35 4 3 5 5 183.5
4.5 5 45 45 45 § 5 5 45 5 45 45 45 5 5 45 45 45 45 5 186.0
4.5 45 45 5 35 5 4 45 5 4 45 45 45 45 45 35 45 25 45 4 178.5
4.5 5 45 45 5 5 5 5 45 5 45 45 45 5 5 45 45 45 45 5 186.5
5 45 45 5 45 5 5 5 5 5 5 5 5 5 5 5 45 45 § 5 194.5
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 45 4 45 5 35 1915
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 45 4 45 5 5 193.0
4.5 4 3 5 4 45 5 5 5 35 45 5 5 45 45 5 45 35 45 35 1715
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 5 45 45 5 5 195.0
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 45 35 35 5 5 193.0
5 45 45 5 5 5 5 5 5 45 5 5 5 5 5 45 35 35 5 5 192.5
4.5 4 3 5 45 45 5§ 5 5 45 45 5 5 45 45 5 45 35 45 4 171.5
45 45 45 5 35 6 4 45 5 4 45 45 45 45 5 35 45 25 45 25 1760
4.5 5 45 45 5 5 5 5 45 5 45 45 45 5 5 45 45 45 45 5 186.5
5 45 45 5 & 5 5 5 5 5 5 5 5 5 5 45 4 45 5 5 193.0
5 45 45 5 5 5 5 5 5 45 5 5 5 5 5 5 45 45 5 5 194.5
5 5 45 5 5 5 45 4 45 5 5 5 45 45 5 35 4 3 5 5 183.0
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 5 45 45 5 45 1930
5 5 45 5§ 5 5 45 4 45 5 5 5 45 45 56 35 4 3 5 5 182.5
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 45 35 35 5 5 193.0
5 45 45 5 5 5 5 5 5 5 5 5 5 5 5 5 45 45 5 45 1930
5 45 45 5§ 5 5 5 5 5 45 5 5 5 5 5 45 35 35 5 5 192.5
4.5 5 45 45 45 5 5 5 45 5 45 45 45 5 45 45 45 45 45 5§ 185.5
4.5 5 45 45 5 5 5 5 45 5 45 45 45 5 5 45 45 45 45 5 186.5
143 137 129 148 140 148 145 145 146 140 144 146 144 145 148 133 127 114 144 134 55790
4.8 46 43 49 47 49 48 48 49 47 48 49 48 48 49 44 42 38 48 45 186.0
0.3 03 05 02 05 02 04 03 02 05 03 02 02 02 02 06 04 08 03 08 7.93
0.06 0.10 0.27 0.04 0.26 0.03 0.13 0.11 0.05 0.30 0.06 0.05 0.06 0.06 0.03 0.31 0.15 0.56 0.06 0.59 7.52
52! 62.860

NATNBIAIRNNLUTUTIUTIWTaLVNAY 7.52 wazaIn ULy TUI U2 84ATLUUSINTINNY 62.860
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15

14

13
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=
G
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10

(X

~N

12

13

14
15
16

17

18

19

20

21

22

23

24

25
26

27

28

29

30

139.0

124.0 140.0 138.0 134.0 138.0 109.0 137.0 134.0 132.0 121.0 122.0 127.0 1300 131.0

RRLY

4.63

413 467 460 447 460 363 457 447 440 4.03 4.07 423 433 437

o
LDREY

1.07 0.67

0.76

085 078 0863

122 082 097 0.81

0.73 055 050 0.63 0.50

S.D.

0.45

1.14

148 067 095 066 072 062 039 0.57

053 030 025 040 025

S,



271

A7 38 (A|)

-
[s)]
-
~
N
o]
-
[{o]
N
(]
N
-
I
N
N
w
N
F-.
N
(4,1
N
(o2}
N
\l
N
[04]
N
e}
w
o

LY

(9]

128
111
118
142
142
120
143
134
139
108
137
138
141
104
122
136
110
123
148
139
130
137
142
126
146
134
111
122
140
5 5 5 5 5 5 5 5 5 5 1 5 5 5 144
136.0  139.0 130.0 135.0 131.0 1350 139.0 1250 1350 137.0 114.0 128.0 118.0 122.0 1350 3915.0
453 463 433 450 437 450 4.63 417 450 457 3.80 427 393 407 450 130.50
068 061 071 097 076 063 067 079 057 057 135 069 126 074 073 1274

0.46 0.38 051 095 059 040 045 0.63 033 0.32 1.82 048 158 055 053 19.34
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