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Dumnern Yatuam. (2005), The Effects of Science Learning Management on Mathayom
Suksa 4 Students through Learning Cycle, Learning Cycle with
Metacognitive Reflection and Learning Cycle with Metacognitive Reflection
and Awareness. Dissertation, Ed.D. (Science Education). Bangkok :
Graduate school, Srinakarinwirot University. Advisor Committee : Assoc.
Prof. Dr. Sunee Hemaprasit, Assoc. Prof. Dr.Oraphin Choochom,

Dr. Passana Joonrat.

The objectives were to study 1) the interaction between types of learning
management and basic scientific knowledge on learning outcome, scientific problem solving
ability and metacognitive ability  2) the differences among learning outcome, scientific
problem solving ability and metacognitive ability in students who had different learning
management and 3) the differences among learning outcome, scientific problem solving
ability and metacognitive ability in students who had different learning management through
different basic scientific knowledge. The 120 subjects of mathayom suksa 4 students were
selected from 3 schools ; 40 per school. They were Namritvittaya School, Lublaesrivittaya
School and Thongsaenkanvittaya School. All were in the Office of Uttaradit Regional
Education Area 1. The Example groups were Multistage sampling. The control group
learned through Learning Cycle (LC). The experiment group 1 learned through Learning
Cycle with Metacognitive Reflection (LCMR). The experiment group 2 learned through
Learning Cycle with Metacognitive Reflection and Awareness (LCMRA). The duration of
experiment was 19 weeks in the second semester ; academic year 2005. The course was
basic science 3 and the contents were substance and substance properties.

The instruments were science knowledge test, scientific problem solving test and
metacognitive ability test. The MANOVA of SPSS was used to analyze statistics values.
The results revealed that the interaction between types of learning management and basic
scientific knowledge was not found. LCMRA performed the highest learning outcome,
scientific problem solving ability and metacognitive ability, followed with LCMR and LC.
The high basic scientific knowledge students showed the hightest learning outcome,
scientific problem solving ability and metacognitive ability, followed with the middle and

the low basic scientific knowledge students, respectively.
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AHNITALAW WNNT

ADUINITALAY N

AUANALUY NS

2w luRnsle

IFanininie nslfadninivie |lfadninivie aunsnin3a
walwlad walwlad walwlad walwlad
sznaunis sznauns sznauns sznauns
WLawa s duauadaudn  euarautnd  [daue wazltiaan
winnzaunazld  manzanwaslt  wnnzasuazls e ldidwly
aEuwaaud [nashieweauil naieweaud [aaiitwueld
U liwas fuualiiiauwed [irualdinaunad

10. makuaualullaaviaydniol  [lflaaviaulnsal  |[Wlsaviegdnaol  [Ilaaviaydnaol

NUANTIENT  |[RaInRane faudnsnannnany |Aewiwanveny  |Heswhia lal

MY waula sataw  |aula Taan  [udbidemiawla W |vhaula laitaian
wnladny wnnzay 1 lede e [destawdnlaenn 1 laenn la
Auitovnues Aulitovnues lidamanemiy [ imanzaniutiiawm
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Qmmwm%aaﬁa'i%’n

1. wuunagaul e
AMUYINGNY 22-.79
SNWIILWN .23 - .85
AUt .85

49 | UMY | SIWITILUN
1 .79 27
2 .58 .35
3 57 40
4 .79 27
5 48 .58
6 45 .62
7 71 52
8 .69 .56
9 .70 54
10 .67 .61
11 .68 49
12 .58 .63
13 .63 71
14 .60 .67
15 53 .81
16 .55 .78
17 .65 .85
18 .65 43
19 .66 .28
20 .55 73
21 45 .53
22 43 51
23 31. 45
24 .39 .23
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25 42 .32
26 .28 .59
27 22 .64
28 .67 41
29 .52 41
30 .65 43
31 .66 51
32 .52 .28
33 49 31
34 34 28
35 .60 .52
36 57 .56
37 .50 .32
38 .38 .36
39 .63 40
40 .59 54
2. WIUNARDUD MY
ANNEINGIY .43 - .69
81193 UA .33 - .70

mmt%aifmzwmqﬂﬁﬂ:uuu .99

P | ANVLININY | BT BN
1 .55 .67
2 .61 .52
3 .63 .59
4 .64 .50
5 44 .55
6 .63 40
7 .64 42
8 .56 43
9 .69 .34
10 43 .38
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11 .62 49
12 .59 .39
13 .67 .38
14 .61 44
15 .62 42
16 .62 42
17 .63 .38
18 .63 44
19 .64 .33
20 45 .70

3. WU ANNEENIZLIBNIININYIAEAS

AMULTRUIZAIN ;:Jflﬁﬂzl,mu .98

4. LUUIAIAINYANEAS

ANMULTONUIZTAIN Q’Lﬁmuuu .98

5.uuuiﬁﬂa1uaﬂuﬁsniunﬂsuﬁThyWﬁﬂﬂaﬁﬂﬂﬂﬁﬂam§
ANUEIN§NE .38 - .59
21W199Lkwn - .30 - .38

ANMULTONUIZTAIN Q’Lﬁmuuu .98

FOWNIOIN | aaeInde | S11asunn
1 41 37
2 .59 .35
3 41 .35
4 44 39
5 43 .30
6 .38 .30
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6. LULIAAMNAINITD NI ATINWINYNAEAS

ANMULTONUIZTAIN Q’Lﬁﬂmuu .96

7. uuu"’iﬂm'laJmmsn‘lumsﬂsuﬁumsfﬁmmmmm
ANNULINSNEY 46 - .73
2IWIILLUN .28 - .60

ANMULTONUIZTAIN Q’Lﬁ’ﬂmuu .99

FOWMINIA | A2NEINd | S1nasumun
1 A7 .60
2 .58 .51
3 .55 .59
4 .63 .52
5 .62 .54
6 .74 .28

gmé"*ﬁﬁmmmﬂdﬂwaﬁwﬁﬁl,l,a:éml,ua%
I:)E = SU + SL - (2N Xmin) / 2N (Xmax - Xmin)

Pe = @uihanugnndng

Su = WATINTVDIATUUUNGNLTY

SL = WATINUBIATULUUNGNEN

N = dwnugidiseussinguiiiviangusat
Xonax = ﬂzLLuuﬁﬁfm‘%ﬂuﬁﬂﬁgaqﬂ

Ao a o Yo
Xmin = AzuuuniniTourhlddnga
@ A 1 o o a A 6 [
fﬁ@]i@?ﬁuﬂqﬁ]’]uqﬁ]ﬁnuuﬂﬂlﬂﬂ'ﬂ]‘l’]uﬂLLﬂzsﬁ’]LUﬂﬁ

D = SU - Sl_ / N (Xmax - Xmin)
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Y

NN

=2 Py a & o
GPA wBu18Dy ﬂ?ﬁugwug’luﬂﬁdaﬂﬂl’lﬂ’la@li (a = fﬁﬂ, n=naNn, Q= @l’])
Y1 ‘Vilnﬂﬁ\‘] ﬂzLL%uNﬂﬂ’ﬁﬁﬂui’iﬂﬂ’]ﬁ’]a@lg
Y2 ‘ﬁlﬂﬂﬁﬂ ﬂ$LL%%@']']&Jﬁquqiﬂluﬂqﬁuﬁ/ﬂﬁyﬁqﬂ’m%ﬂﬂqﬂqﬁ@lg

Y3 %N Uﬁd ﬂ$LL%%@’]’]Nﬁ’]ﬂJ’]iﬂluﬂﬁiﬂi&ﬁ%ﬂ’]iiﬁ@ﬂl 23ALDI

naa
AILAN | GPA | Y1(164) | Y2(208) | Y3(192)

Wl

1n 3 114 159 159
2R 3.5 131 176 165
3n 2 108 159 156
4n 2.5 110 165 155
56 1 98 136 133
64 1.5 107 148 134
7n 2.5 113 161 155
8a 1.5 90 144 154
9w 4 140 174 175
10N 3 144 155 169
1% 4 137 187 172
12n 2.5 118 172 155
13n 2.5 127 174 156
14q 2.5 92 144 142
15n 1.5 111 155 155
16n 2.5 107 158 157
176 1 89 143 139
18n 3 107 156 154
19N 3 105 152 156
20n 2.5 112 155 156




naw
AIAY | GPA | Y1(164) | Y2(208) | Y3(192)

Wl

21n 2.5 110 156 157
22n 2.5 105 157 155
23n 2 113 157 156
24n 2.5 117 154 157
25% 4 129 173 171
26n 2.5 117 156 155
27n 2 103 154 153
28a 1.5 100 141 141
29n 2.5 113 156 168
30 3.5 131 172 161
31n 2.5 111 142 147
326 1.5 98 143 138
33% 3.5 127 172 169
34 1.5 90 146 140
35% 3.5 129 172 177
36w 3.5 128 172 172
37R 1.5 129 173 172
384 1.5 97 142 140
394 3.5 102 143 140
40w 3.5 131 175 172
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naw
Nnaaad GPA | Y1(164) | Y2(208) | Y3(192)

Wi

1N 2.5 132 173 170
2n 2.5 126 172 176
3w 4 140 187 182
4n 3 127 169 172
5n 3 126 171 180
6n 3 129 168 165
16| 4 143 189 185
8n 2.5 125 168 173
on 2.5 127 166 163
10& 4 147 187 189
1M& 3.5 142 182 186
12n 2 123 170 174
13@ 1 110 156 155
146 1.5 114 156 156
15N 2 123 172 187
16N 2 125 171 173
1710 2.5 125 163 180
18¢ 1 106 153 157
19n 2.5 122 164 168
204 1.5 119 160 178
21% 3.5 142 185 184
22n 2 126 152 164
23% 3.5 142 183 179
24n 2.5 126 165 160
250 2.5 132 168 164
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ngw
nanaafi
1 GPA | Y1(164) | Y2(208) | Y3(192)

Wi

264 1.5 115 153 151
27w 3.5 141 185 186
28n 2.5 134 169 168
294 1.5 108 153 153
30w 3.5 144 185 188
31n 2.5 130 171 170
326 1.5 112 158 155
33 3.5 147 185 189
34n 3 132 172 172
35n 2.5 126 174 174
364 1.5 116 159 160
374 1.5 108 161 161
38w 3.5 144 185 182
39n 2.5 130 176 177
406 1.5 108 162 162
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ngw
nanaafi

2 GPA | Y1(164) | Y2(208) | Y3(192)
Wi

1N 2 130 168 178
24 1 85 167 170
34 1.5 117 169 171
4n 2.5 124 158 184
5 1.5 123 170 180
6n 2.5 128 158 182
74 1.5 127 135 170
84 1 111 168 167
9n 2 120 156 180
10N 3 132 162 186
110 3 137 172 179
12n 3 150 206 188
13w 3.5 149 192 191
146 1.5 112 170 163
15® 3.5 146 189 190
166 1.5 132 178 165
176 1.5 119 179 169
18% 4 153 200 187
19n 3 143 202 192
20w 3.5 150 195 190
214 1.5 108 174 170
22n 2 125 183 177
23n 2 127 180 180
24n 2.5 133 176 181
25% 3.5 149 193 189
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naw
nanaafi
2 GPA | Y1(164) | Y2(208) | Y3(192)

ek

26n 2.5 138 184 182
27w 3.5 148 192 190
28% 3.5 151 197 189
294 1.5 111 174 167
30N 2.5 132 179 185
31n 2.5 138 184 183
32w 3.5 153 197 190
33n 3 135 182 180
34n 2.5 136 188 179
35N 2.5 131 178 184
36n 2.5 137 184 177
37n 2.5 135 179 182
38% 3.5 152 194 188
39n 2.5 130 181 186
40w 3.5 148 196 188
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ANFEARNNNITILAIILHVONA

u

@1319 9 AL (Skewness) Lazaulas (Kurtosis) VOIALUUUNAN IO
Ingneaas (Y1) anusaninluminidywineineeaas (Y2) wazanu
mmmlum‘iﬂi:tﬁumsﬁﬁmammm (Y3)

@T’J wyana ALY ﬂ’]’lllI@id
(Skewness) (Kurtosis)

Y1 -.256 -516

Y2 .017 -.493

Y3 -472 -.545

@719 10 LuN3InSANNLLTUTIN (Variance Matrices) — Auu5UTI%378

(Covariance Matrices) 7a3@3u1 3614l

Box’s F Df1 df2 Sig.
M

220.570  4.066 48 10101.758 .000

@139 11 NANINAFBUIENINNGN (Test of Between-Subjects Effects) 3:#319
é'hLLUigﬂLLuumﬁ@miﬁauf ﬁ'uwamiﬁfwﬁwmmam% (Y1) @nuaadTa

v a 6 a va
luﬂﬁiLLﬂﬁfy%’W]'N’lY] gmEa3 (Y2) LLE\]Zﬂ’]']ﬂJﬁ’]ll’]iﬂl%ﬂ’]iﬂiﬂwuﬂ’]igﬂ@
YDIAWLAY (Y3)

audsanw SS df MS F Eta Sqare
Y1 6880.447 2 3440.22 77.773** .584
3
Y2 8644.247 2 432212 72.811** .567
3
Y3 11118.64 2 5559.32 216.841** .796

7 3




240

A3 12 HANMINAFDUITNIWNGY (Test of Between-Subjects Effects) 3e%319
Qs Q/dql a 6 Qs =) U 6
ALUINMWINUIIUNWINGIEFAT NUNANIILUIINGINFAS (Y1) AW
a0l IuAdarmnsingneaas (Y2) wazanuaansnlunislszile
mIzAauadantad (Y3)

audsanw SS df MS F Eta Sqare
Y1 17306.22 2 8653.11 195.620** a79
5 2
Y2 12466.05 2 6233.02 105.002** .654
0 5
Y3 9854.225 2 492711  192.181** 776
2

a9 13 FoBAzIIAZUUUNANSIT DU INEMEaT (Y1) anusanialunmauiidym
NIANINMaaT (Y2) wazanuaunsalumsdiiunmsiAavaiauiad (Y3) 184
v A AN v v e a % o a AV v v
inGuun ldsumiseudieiginamaGeug (LC) vesinSuui ldsunmIseuda
TpInsnaiuihnnumssseneddyy (LCMR) vasunizeui ldsumssaudis
1pInIMIEERIINAUMAIEsaslazaNazriniaAlyan (LCMRA) Sunna

TLAUAMUFAUTIUNEINENFAT

nga Rt Gauds  azuuudn  asuwuion  Azuwwien  ezuuudas
ehHgN ‘ﬁugm ety ninTeuay 8 Az 7079 az 80 Juld
N 60 60-69
Y1 80 20
NYNEY Y2 100
Y3 100
Y1 75 20 5
nauin Y2 90 10
LC nNad Y3 5 10 85
Y1 70 30
naue Y2 10 90

Y3 30 60 10
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nga GRRtH Fls  Azuwudn  Azuuwdey  asuuuion  Azuwwdou
frot Nugu My nindeuas ay Az 7079 ax 80 Al
Innenaat 60 60-69
Y1 100
NYNEY Y2 100
Y3 100
Y1 85 15
naNdu Y2 25 75
LCMR nanyg Y3 100
Y1 60 40
ﬂﬁju@‘iw Y2 100
Y3 20 80
Y1 100
NYNEI Y2 100
Y3 100
Y1 40 60
NaNLw Y2 20 80
LCMRA nans Y3 100
Y1 10 40 40 10
ngudn Y2 10 90
Y3 100
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