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A DEVELOPMENT OF ACTIVITY HANDBOOK ON ECOSYSTEM FOR THE FOURTH
KEY STAGE STUDENTS OF KASETSART UNIVERSITY LABORATORY SCHOOL,
CENTER FOR EDUCATIONAL RESEARCH AND DEVELOPMENT

AN ABSTRACT
BY
PHAILIN SAWETSILA

Presented in partial fulfillment of the requirements
for the Master of Education degree in Secondary Enveronment Education
at Srinakharinwirot University

May 2006



Phailin Sawetsila. (2006). A Development of Activity Handbook on Ecosystem for the
Fourth Key Stage Students of Kasetsart University Laboratory School, Center
for Educational Research and Development. Master Project, M.Ed. (Secondary
Education. Enveronment Education). Bangkok : Graduate School,

Srinakharinwirot University. Project Advisor : Nullika Tojinda.

The purposes of this research were to study a development of Activity
Handbook on Ecosystem for the Fourth Key Stage students of Kasetsart University
Laboratory School, Center for Educational Research and Development.

The sample used in this study was 60 Mathayom Suksa IV Students of
Kasetsart University Laboratory School, Center for Educational Research and
Development, Juktujuk, Bangkok, during the First Semester of 2005 academic year.
They were divide into 2 groups ; the random were Simple random Sampling to caught a
label. The experimental group with 30 students was taught through the Activity
Handbook on Ecosystem ; the control group with 30 students was not taught through
the Activity Handbook on Ecosystem. This study was used the Randomized Control —
Group Pretest — Posttest Design. The data was Statistically analyze by the t — test

Independent.

The results of this study indicated that ;

1. The effectiveness of Activity handbook on Ecosystem was 83.16/80.95

2. The students were taught by Activity handbook on Ecosystem to develop
potential in science learning. Between after learning the students were significantly
higher than before learning taught at the .05 level.

3. The science learning achievement between the experimental and control
group was not significantly different at the .05 level.

4. The satisfaction of students to Activity handbook on Ecosystem were at

the good level.
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Th Az 0 éﬁﬁ%‘uﬁaaauﬁ"l,ajLLulﬂdwaa@ﬂﬁaaﬁ'Uﬁg@ﬂizaa@Tmilf%ﬂuﬁ
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* qaud ﬂumumwﬁﬂLﬁu@immn‘nmaaumm:v’ﬁ'ﬂ'ni']zy oC
1 2 3 PRV

1 1 1 0 2 0.66
2 1 1 1 3 1.00
3 1 1 1 3 1.00
4 1 1 1 3 1.00
5 1 1 1 3 1.00
6 1 1 1 3 1.00
7 0 1 1 2 0.66
8 1 1 1 3 1.00
9 1 1 1 3 1.00
10 1 1 1 3 1.00
11 1 1 1 3 1.00
12 1 0 1 2 0.66
13 1 1 0 2 0.66
14 1 1 1 3 1.00
15 0 1 1 2 0.66
16 1 1 0 2 0.66
17 1 1 1 3 1.00
18 1 1 0 2 0.66
19 1 1 1 3 1.00
20 1 1 1 3 1.00
21 1 1 1 3 1.00
22 1 1 1 3 1.00
23 1 1 1 3 1.00
24 1 1 1 3 1.00
25 1 1 1 3 1.00
26 1 1 0 2 0.66
27 1 1 1 3 1.00
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aday IoC
1 2 3 RRRLY
28 1 1 0 2 0.66
29 1 1 1 3 1.00
30 1 1 1 3 1.00
31 1 1 0 2 0.66
32 0 1 1 2 0.66
33 0 1 1 2 0.66
34 1 1 0 2 0.66
35 1 1 1 3 1.00
36 1 1 1 3 1.00
37 1 1 1 3 1.00
38 1 1 1 3 1.00
39 0 1 1 2 0.66
40 1 1 0 2 0.66
41 1 1 1 3 1.00
42 1 1 1 3 1.00
43 1 1 1 3 1.00
44 1 1 0 2 0.66
45 1 1 1 3 1.00
46 1 1 1 3 1.00
47 1 1 1 3 1.00
48 1 1 1 3 1.00
49 1 1 1 3 1.00
50 1 0 1 2 0.66
51 1 1 1 3 1.00
52 1 1 1 3 1.00
53 1 1 1 3 1.00
54 1 1 1 3 1.00
55 1 1 1 3 1.00
56 1 1 1 3 1.00
57 1 1 1 3 1.00
58 1 1 0 2 0.66
59 0 1 1 2 0.66
60 0 1 1 2 0.66
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Y

A
n
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MIRIAINNNEINGY (p) AIEIWIATUUN (1) LAZAINNNTENS (1) VB9

adauy o] r q Pq
1 0.48 0.44 0.52 0.2496
2 0.79 0.21 0.21 0.1659
3 0.77 0.21 0.23 0.1771
4 0.78 0.22 0.22 0.1716
5 0.77 0.23 0.23 0.1771
6 0.76 0.24 0.24 0.1824
7 0.74 0.26 0.26 0.1924
8 0.28 0.26 0.72 0.2016
9 0.25 0.23 0.75 0.1875
10 0.72 0.28 0.28 0.2016
11 0.23 0.21 0.77 0.1771
12 0.21 0.21 0.79 0.1659
13 0.33 0.21 0.67 0.2211
14 0.75 0.25 0.25 0.1875
15 0.73 0.23 0.27 0.1971
16 0.71 0.29 0.29 0.2059
17 0.70 0.30 0.30 0.2100
18 0.43 0.33 0.57 0.2451
19 0.32 0.20 0.68 0.2176
20 0.69 0.31 0.31 0.2139
21 0.65 0.35 0.35 0.2275
22 0.67 0.33 0.33 0.2211
23 0.63 0.37 0.37 0.2331
24 0.71 0.27 0.29 0.2059
25 0.37 0.25 0.63 0.2331
26 0.68 0.32 0.32 0.2176
27 0.66 0.34 0.34 0.2244
28 0.70 0.28 0.30 0.2100
29 0.64 0.36 0.36 0.2304
30 0.78 0.20 0.22 0.1716
31 0.63 0.37 0.37 0.2331
32 0.39 0.23 0.61 0.2379
33 0.69 0.29 0.31 0.2139
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aday p r q Pq
34 0.62 0.39 0.38 0.2356
35 0.68 0.30 0.32 0.2176
36 0.46 0.30 0.54 0.2484
37 0.37 0.21 0.63 0.2331
38 0.46 0.34 0.54 0.2484
39 0.61 0.39 0.39 0.2379
40 0.57 0.41 0.43 0.2451
41 0.56 0.38 0.44 0.2464
42 0.38 0.26 0.62 0.2356
43 0.60 0.40 0.40 0.2400
44 0.38 0.22 0.62 0.2356
45 0.71 0.27 0.29 0.2059
46 0.59 0.41 0.41 0.2419
47 0.43 0.37 0.57 0.2451
48 0.54 0.22 0.46 0.2484
49 0.69 0.25 0.31 0.2139
50 0.54 0.36 0.46 0.2484
51 0.46 0.32 0.54 0.2484
52 0.45 0.39 0.55 0.2475
53 0.50 0.44 0.50 0.2500
54 0.51 0.47 0.49 0.2499
55 0.57 0.35 0.43 0.2451
56 0.58 0.42 0.42 0.2436
57 0.59 0.27 0.41 0.2419
58 0.61 0.37 0.39 0.2379
59 0.52 0.32 0.48 0.2496
60 0.56 0.26 0.44 0.2464

AaNNLTaNy  0.85

o a & AL o &
VYAFDUNNIWLNTUT AZUAINIW

A

a1

p (AANMNEININEY)
r o (A91WI1ILUN)

ﬁma%iizwj'm 0.20 — 0.80

a
EN)

L &
Anagzning 0.20 TN

> pq = 13.2952




118

{ QII Q Q QG'
MIFWIUANANANNLTaNY (Reliability) VBILULNAFDUIANARNNINIINTIILU
ANLIERAT 311U 60 WD I@ﬂ%@m KR — 20 maag]ma% STIAF
( Wa95a8 nIsau. 2540 : 125)

— ~
g§as  KR-20 M = k J 1 - E pPq .
2
k-1 S
N— ~
— ~
= 60 1 — 13.2952
60 -1 81.56
~ /

= 1.02 | 1 — 13.2952
81.56

= 0.85

QI ANANNULTANUABILLLNARAY WA LYinAL 0.85
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T4 12 M3NANANULLTU SN I LMWL UNA RO ANAEN NI NMINM TS o
Ineengas
Az (X) aad (f) X X X
58 4 232 3,364 13,456
57 3 171 3,249 9,747
56 2 112 3,136 6,272
55 2 110 3,025 6,050
54 3 162 2,916 8,748
53 6 336 2,809 16,854
52 4 208 2,704 10,816
51 4 204 2,601 10,404
50 6 300 2,500 15,000
49 2 08 2,401 4,802
48 3 144 2,304 6,912
47 4 188 2,209 8,836
46 1 46 2,116 2,116
45 6 270 2,025 12,150
44 3 132 1,936 5,808
43 3 129 1,849 5,547
42 6 252 1,764 10,584
41 3 123 1,681 5,043
40 2 80 1,600 3,200
39 2 78 1,521 3,042
38 4 152 1,444 5,776
35 1 35 1,225 1,225
33 1 33 1,089 1,089
32 3 96 1,024 3,072
31 3 93 961 2,883
30 5 150 900 4,500
29 4 116 841 3,364
28 3 84 784 2,352
27 4 108 729 2,916
25 3 75 625 1,875
N = 100 Y X = 4,317 Y x* = 194,439
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gais S = oy - (LX)

n(n-1)

- 100 (194,439) — (4,317)

100 (100 - 1)

= 81.56
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a3 13 ﬂi:ﬁw%mwmaa@;ﬁaﬁﬁmﬁuLa%wé'ﬂgm 1589 JTULHNIA ANNITNARDI

mﬂamuﬁ'umjwmaad IUIN 30 A @I’]ﬂJLﬂﬂL"VTﬁJ’]@]iﬁW% 80/80

AZUBHULULNAFTOUNDWIIEY  ASUUWRULENAATZAINTEN  AZLWBLUUNAFDURAILI®

]
=

AN
(60 AL ) (140 ALY ) (60 AzLLbib )
1 29 98 42
2 25 90 39
3 32 104 45
4 27 92 39
5 30 100 43
6 31 102 44
7 40 116 50
8 48 126 54
9 50 128 55
10 55 136 58
11 53 130 56
12 32 113 40
13 33 119 47
14 30 114 43
15 52 132 58
16 40 122 52
17 58 134 57
18 50 130 56
19 32 113 45
20 47 124 53
21 31 102 44
22 34 114 49
23 30 111 42
24 29 108 42
25 42 122 51
26 29 100 41
27 45 128 53
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13149 13 (68)

AWN  AZLWRLUUNAFOUNDWITYY  ATLWRLUUENRATEWINGITEW  AZUUWLULNATDUWAILIL®

(60 AZLLWH ) (140 AzUW® ) (60 AZLLWH )
28 49 128 54
29 47 130 53
30 46 127 52
ERTY 1,176 3,493 1,457
Azunwady (X)  39.20 116.43 48.57
fAadusanas 65.33 83.16 80.95

Namiﬁﬁmmmﬂizaw%mwmaa@;ﬁaﬁamzma’%wé’ﬂgm 1589 S2UUBNG LNaNaFaU

aunAgIutan 1 Tianzdmdszaniam lavldgas £/ E,

(TUEIH WIRNIIA. 2532 : 496 — 497)

DX x 100
N
A

GER E,

= 3,493 x 100
30
140

= 83.16

gafi 2 E, = Y F x 100
N
B

1,457 x 100
30
60

80.95

HUAD 'ﬁaﬁamsma’%wéﬁgm 1584 sruuting JUs2ANTANW 83.16/80.95

u
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o £ a a a 6 1 a e A
A1 14 AZUBBNARIYNINIINIILIDWITIINYIAIRAINDULIUW (X;) LASARILIEW (X3)

maaﬁnﬁwmjumaao %% 30 AR

4 nawi38w RAILIU® X2 X,
AR
(X;) (X;)
1 29 42 841 1,764
2 25 39 625 1,521
3 32 45 1,024 2,025
4 27 39 729 1,521
5 30 43 900 1,849
6 31 44 961 1,936
7 40 50 1,600 2,500
8 48 54 2,304 2,916
9 50 55 2,500 3,025
10 55 58 3,025 3,364
11 53 56 2,809 3,136
12 32 40 1,024 1,600
13 33 47 1,089 2,209
14 30 43 900 1,849
15 52 57 2,704 3,249
16 40 52 1,600 2,704
17 58 58 3,364 3,364
18 50 56 2,500 3,136
19 32 45 1,024 2,025
20 47 53 2,209 2,809
21 31 44 961 1,936
22 34 49 1,156 2,401
23 30 42 900 1,764
24 29 42 841 1,764
25 42 51 1,764 2,601
26 29 41 841 1,681
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1319 14 (68)

p nawIan RRILIY X, X,
AR
(X,) (X;)

27 45 53 2,025 2,809

28 49 54 2,401 2,916

29 47 53 2,209 2,809

30 46 52 2,116 2,704
PRIk 1,176 1,457 48,946 71,887

%

PMNANTN 14 Il X, X,, SD; uaz SD, a9t

X, =YX wez  SD; = X - (XX )
N n(n-—1)
= 1,176 = 30 (48,946) — (1,176)°
30 30 (30— 1)
= 39.20 = 9.90
X - > X, w8z SD, = X - (XX )
N n(n—-1)
= 1,457 = 30 (71,887) — (1,457)°
30 30 (30-1)

= 48.57 = 6.22
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o £ a _ a ] o
A3 15 ﬂ$LL‘LL‘LLNaﬁwﬂﬂﬁ‘l’ﬂx‘]ﬂﬂiﬁﬂu’a“m’mmﬂ’m@l‘i{ﬂauﬁﬂu (X»]) LLE‘]:V\RGL‘%U% (Xz)

maaﬁnﬁwmjumqu 31UI% 30 AR

4 nawi38w RAILIU® X2 X,
AR
(X;) (X;)

1 27 34 729 1,156
2 25 31 625 961

3 30 43 900 1,849
4 25 37 625 1,369
5 28 41 784 1,764
6 31 46 961 2,116
7 38 50 1,444 2,500
8 46 49 2,116 2,401
9 48 51 2,304 2,601
10 53 55 2,809 3,025
11 51 56 2,601 3,136
12 30 44 900 1,936
13 31 46 961 2,116
14 28 41 784 1,681
15 50 54 2,500 2,916
16 38 47 1,444 2,209
17 48 53 2,304 2,809
18 58 59 3,364 3,481
19 30 44 900 1,936
20 45 49 2,025 2,401
21 29 37 841 1,369
22 32 46 1,024 2,116
23 28 41 784 1,764
24 27 40 729 1,600
25 40 47 1,600 2,209
26 27 40 729 1,600
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1319 15 (619)

4 naniIan naILH X, X,
AnN
(X,) (X;)

27 43 48 1,849 2,304

28 47 52 2,209 2,704

29 44 51 1,936 2,601

30 50 51 2,500 2,601
RREY 1,127 1,383 45,281 65,231

NANTN 15 AUWIAT X,, X,, SD; ez SD, @i

X, =YX wez  SD; = X - (XX )
N n(n-—1)
= 1,127 = 30 (45,281) — (1,127)
30 30 (30-1)
= 37.57 = 10.07
X - > X, w8z SD, = X - (XX )
N n(n—-1)
= 1,383 = 30 (65,231) — (1,383)°
30 30 (30-1)

= 46.10 = 713
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13719 16 WIBUNBUALUUUNAFOLTDWIIEH ( X, ) WRSASUUUNATOLRAIIBY ( X, ) V84

o & Y a a o d A
WNIIUH ‘INL%UuI@]ilﬂ’]il‘ﬁ@ﬁE]ﬂ’i]ﬂiiNLﬁ?&l‘ﬁaﬂiﬂ@]i 13849 UL

5 naulIgn NAILIY D D
AR
(X,) (X;)

1 29 42 13 169
2 25 39 14 196
3 32 45 13 169
4 27 39 12 144
5 30 43 13 169
6 31 44 13 169
7 40 50 10 100
8 48 54 6 36
9 50 55 5 25
10 55 58 3 9
11 53 56 3 9
12 32 40 8 64
13 33 47 14 196
14 30 43 13 169
15 52 57 5 25
16 40 52 12 144
17 58 58 0 0
18 50 56 6 36
19 32 45 13 169
20 47 53 6 36
21 31 44 13 169
22 34 49 15 225
23 30 42 12 144
24 29 42 13 169
25 42 51 9 81
26 29 41 12 144
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A1319 16 (68)

L Nawsuw NAILTY D D’
ann
(X) (X;)
27 45 53 8 64
28 49 54 5 25
29 47 53 6 36
30 46 52 6 36
YD = 281 Y D’ =3127
INANTIH 16 Fsmaen t osit
NNFAT t = >Db
2 2
/ ny. D —(),D)
\/ n-1
= 281

30(3,127) — (281)

30 -1

= 281

/93,810 — 78,961

N 29

= 281

\ 512,03

= 12.418
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3.2 79n3U0am3ueU (Carbon cycle)
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3.4 I9nsvesleanio5a (Phosphorus cycle)
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3.5 3)9NIUVRIMNLOU (Sulfur cycle)
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