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56910207: MAJOR: TEACHING SCIENCE; M.Ed. (TEACHING SCIENCE)
KEYWORDS: METACOGNITION/ CONSTRUCTIONISM

PEERAYUT SUKSAMRAN: THE STUDY OF BIOLOGY LEARNING
ACHIEVEMENT AND METACOGNITION USING CONSTRUCTIONISM THEORY ON
BIODIVERSITY FOR GRADE 12 STUDENTS. ADVISORY COMMI: PATTARAPORN
CHAIPRASERT, Ph.D., SAPONNAPAT SRISANYONG, Ph.D. 227 P. 2015.

The purposes of this research were to compare: 1) Biology learning achicvement
before and after learning using constructionism theory and metacognition, 2) Biology learning
achievement after learning using constructionism theory as compared with a criterion of 75%,

3) Metacognitive ability before and after learning using constructionism theory and
metacognition, 4) Metacognition after learning using constructionism theory as compared with

a criterion of 75%. The samples in this research were 43 of grade 12 students at Phanatpittayakarn
School, Chonburi Province who enrolled in the second semester of the 2014 academic year.

The samples were selected by cluster random sampling. The research instruments consisted of
constructionism theory and metacognition lesson plans in biodiversity, learning achievement test
in biodiversity with the reliability value of 0.93 and metacognition test with the reliability value
of 0.92 The collected data were analyzed by mean, standard deviation, and -rest.

The research findings were as follows:

[. The students gained biology lecarning achievement in biodiversity after learning
higher than before learning with a statistically significant at .05 level.

2. The students gained biology learning achievement in biodiversity after learning
higher than 75 percent as criteria at .05 level of significance.

3. The students gained metacognitive ability in biodiversity after leaming higher than
before learning with a slatistically significant at the .05 level.

4. The students gained metacognitive ability in biodiversity after learning higher than

75 percent as criteria at the .05 level of significance.
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) 1 2 3 4 5 (X R/n)
48 1 1 1 I I 5 I
49 1 1 ] 0 1 4 0.8
50 1 1 I 1 I 5 I
51 1 0 1 I | 4 0.8
52 ] 0 1 0 1 3 0.6
53 1 1 ] 1 ] 5 I
54 1 0 ] 1 1 4 0.8
55 1 0 1 1 b 4 08

= ¢ L © a t =§
ﬂ1‘§’Jlﬂ‘5‘I:§ﬁF‘|1ﬂ’JnjEﬂﬂ518 {p) MATMDIHIDDUUN (B) HUUNATBUIAHNDTHGNE NS

= Yy =5 =
PITIUHIITIVIINN

i = a 1 P o e
Gﬂ‘iNﬁ -7 BAEAIHANTUATIZHAINNUYINGNY (p) UDTAIDIWUITULUD (B) LULNATDLIN

HATUNBNNMIFHUIITIFITNGT 5IRAWHAINHAWNIFINY

Yo Al p B Yon M p fi1 B
| 0.33 0.69 8 0.64 0.57
2 0.44 0.89 9 0.38 0.53
3 0.69 0.50 10 0.56 0.62
4 0.80 0.23 11 0.73 0.43
5 0.67 0.44 12 0.69 0.50
6 0.56 0.34 13 0.62 0.42
7 0.58 0.77 14 0.58 0.68
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b.

Yo i p M B don A p B
15 0.62 0.42 36 0.60 0.45
16 0.64 0.57 37 0.69 0.41
17 0.73 0.43 38 0.80 0.32
18 0.56 0.71 39 0.67 0.44
19 0.71 0.46 40 0.69 0.50
20 0.62 0.51 41 0.78 0.36
21 0.71 0.37 42 0.67 0.44
22 0.67 0.44 43 0.76 0.39
23 0.60 0.36 44 0.62 0.61
24 0.47 0.86 45 0.38 0.62
25 0.67 0.54 46 0.69 0.41
26 0.62 0.51 47 0.64 0.48
27 0.71 0.46 48 0.64 0.48
28 0.60 0.55 49 0.78 0.26
29 0.67 0.54 50 0.69 0.41
30 0.71 0.28 51 0.69 0.50
31 0.73 0.43 52 0.69 0.50
32 0.67 0.54 53 0.71 0.46
33 0.62 0.61 54 0.67 0.35
34 0.47 0.38 55 0.62 0.51
35 0.62 0.61

noe AR NUFON IR 0.93
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%’a«ﬁ X X X-C (x-(:)2
1 32 1024 -9.25 85.5625
2 32 1024 -9.25 85.5625
3 18 324 =X3.25 540.5625
4 35 1225 -6.25 39.0625
5 21 441 -20.25 410.0625
6 45 2025 3.75 14.0625
7 16 256 -25.25 637.5625
8 29 841 -12.25 150.0625
9 34 1156 -7.25 52.5625
10 29 841 -12.25 150.0625
11 28 784 -13.25 175.5625
12 47 2209 375 33.0625
13 37 1369 -4.25 18.0625
14 49 2401 7.75 60.0625
15 48 2304 6.75 45.5625
1o 47 2209 5.75 33.0625
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‘i’fﬁ)# b X x-C (x-c)2
17 48 2304 6.75 45.5625
18 47 2209 5.75 33.0625
19 39 1521 -2.25 5.0625
20 38 1444 -3.25 10.5625
21 49 2401 7.75 60.0625
22 49 2401 7.75 60.0625
23 23 529 -18.25 333.0625
24 24 576 -17.25 297.5625
25 36 1296 -5.25 27.5625
26 37 1369 -4.25 18.0625
27 30 900 -11.25 126.5625
28 29 841 -12.25 150.0625
29 21 441 -20.25 410.0625
30 48 2304 6.75 45.5625
31 46 2116 4.75 22.5625
32 25 625 -16.25 264.0625
33 49 2401 7.75 60.0625
34 21 441 -20.25 410.0625
35 24 576 -17.25 297.5625
36 23 529 -18.25 3330625
37 30 900 -11.25 126.3625
38 27 729 -14.25 203.0625
39 24 576 -17.25 297.5625
40 22 484 -19.25 370.5625
41 26 676 -15.25 232.5625
42 49 2401 7.75 60.0625
43 18 1444 -3.25 10.5625
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‘lslj’t‘)ﬁ X x x-C (x-(:)2
44 22 484 -19.25 370.5625
45 27 729 -14.25 203.0625

3 1518 56080 -86.11 7415.313

o o, 1 =3
(ﬂmuﬂﬂmuummmﬁ A1 75% VOIATUNULAY)

ARLUUUNUT o = 7?55 =41.25

NNYAI ro=1- k2x~2x2)
R ¥ B KR

ik (55)(1518) — (56080)

& (55 —1)(7415.31)

r. =093

¥
L]

AnuEeIuLUnare YAl unIAY 0.93
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aufi  AzudeuitEY  ATuMAAREY  AMR  AaviuReuREY  AsUMEIREY

1 23 36 23 20 42
2 20 43 24 20 42
3 18 34 25 22 44
4 22 43 26 18 39
5 20 41 27 32 44
6 20 49 28 18 43
7 18 38 29 23 49
g 18 45 30 20 42
9 8 40 31 29 41
10 20 42 32 19 42
11 22 48 33 20 4
12 20 34 34 22 43
13 21 43 35 20 39
14 20 42 36 2] 43
15 29 42 37 18 35
16 18 39 38 23 45
17 21 43 39 32 5]
18 22 44 40 24 45
19 22 44 41 22 44
20 18 46 42 28 45
21 33 52 43 22 41
22 22 43

HUIEIHS AIASUUURASN DU SUTAUNIAY 21.81 AZIUL

AAZLUURAIH AT HULAUNINY 42,58 AZLUY
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A15199 U-10 MTATHIUNIN fest YOIV IARATUONTNIINITE EUINTIINGIVDS

ar A

z&v =

UNEouF Ul souAnYILN 6

Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Posetest 42.5814 43 381719 59737
Pair 1
Pretest 21.8140 43 3.96566 .60476
Paired Samples Correlations
N Correlation Sig.
Pair | Posetest & Pretest 43 504 .001
Paired Samples Test
Paired Differences
95% Confidence
Std.
Std. Error  Interval of the t df Sig. (2-tailed)
Mean Deviatio
Mean Difference
n F
Lower  Upper
Pair 1
Posetet 20.767 3.926 59885 19.558 21.975 3467 42 000

- Pretest
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AITIN U-11 MTAILIUNIA £-test YOIWVVIANATUONTN 1IN TITOUTNT IV
o A 5 o apa ar I o
WniSeusuisendnyiUn 6 funamntivuae Ao Sevaz 75 (41 AZLUUDIN

d
ATUUMAN 55 ASLUY)

One-Sample Statistics

N Mean Std. Deviation Std. Error Mean

Posetest 43 42.5814 391719 59737

One-Sample Test

Test Value = 41
95% Confidence Interval
Mean
t df Sig. (2-tailed) of the Difference
Difference -

Lower Upper

Posetest 2.647 42 011 1.58140 3759 2.7869
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Yoapunugalszasn

a13fl ¥-12 mawiinnuaeandss (JOC) sznadeasufuyalszasdives

wuunageuianufaen g1

= 1 b7 di
ﬂxuuummﬂﬂmummg 1HEY 8y

Yo foc
1 2 3 4 5 (ZR/n)

1 1 0 l 1 1 0.8
2 ] ; 1 1 1 !
3 0 0 1 1 ] 0.6
4 1 1 1 1 1 1
5 1 1 1 1 1 1
6 0 0 1 1 1 0.6
7 1 l 1 1 1 |
8 | ] 1 1 ] 1
9 0 1 1 1 ] 0.8
10 1 1 | 1 1 1
11 1 0 1 1 1 0.8
12 0 1 1 1 1 0.8
13 1 1 I I 1 1
14 | 1 1 ] 1 1
15 0 | ! 1 l 0.8
16 1 1 1 1 1 1
17 1 1 1 1 1 1
18 0 1 1 1 | 08
19 1 1 1 ] 1 1
20 ] 1 1 1 1 I
21 0 | 1 1 1 0.8

22
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AZHUUANUAMALYB I 18I 18y

=33
=]
==p.

10C
(XR/n)

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

2 3 4
1 1 1
0 1 ]
| 1 1
1 1 1
] 1 1
1 1 1
l 1 1
1 1 1
0 1 1
1 1 l
1 1 1
1 1 1
1 1 1
1 1 ]
1 1 1
1 | 1
] 1 1
1 | 1
1 1 1
1 1 1
1 1 1
i 1 i

0.6

0.8
0.8

0.8

0.8
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ﬂ1‘§?!ﬂ513ﬂﬂr]9]1uﬁ]‘ﬂ“!uﬂ { rXY) !l”ﬂnﬂﬁaugﬂﬂ31uﬂﬂﬂﬂﬁﬁyﬁy1 'J‘lﬂ%'fjﬂﬁn

= = g1 o ] a = =
AN V-13 HANTTARTIEHAIDTHIVVULUN (rM,,) llUUﬂﬂﬂBﬂ?ﬂﬂ?TMﬂﬂﬂﬂ‘ﬂmj’m

1T INGT 509ANUHAINUAWNIITININ

=D

1 8/ :; 1
a7y, Yo M 7y Yo

gve
=£D.

i Far
| 0.52 13 0.47 25 0.60
2 0.38 14 0.46 26 0.72
3 0.74 15 0.48 27 0.45
4 0.72 16 0.45 28 0.57
5 0.60 17 0.33 29 0.70
6 0.34 18 0.61 30 0.48
7 0.71 19 0.52 31 0.65
8 0.39 20 0.62 3 0.48
9 0.40 21 0.69 33 0.52
10 0.40 22 0.31 34 0.67
11 0.52 23 0.53 35 0.29
12 0.65 24 0.70 36 0.61

= < d; q‘; a = =, LEY] o c§
M3ARTIEAMANIT oMY Ian NuAaanTlyan Tasmsmmauilszanueanh

(0. - Coefficient) 1asl§gn3U0In39UVIA (Cronbach)

az[ii}[l_%ﬂ

e gulszanianuderuvowuunaay

Wi udedou

Y A
un  anusdsdiiuvesnzuuuIen ;

~

Lh n ™ R

Y A
LN ﬂ??ﬂ!&ﬂﬁﬂﬁ?u%@Qﬂ$L!uu’ﬂﬂrﬂ t



160

4 3 k ZSf
gﬂiﬂ’]iﬁ‘lﬂ?HJL‘D'ﬂlJu‘UENﬂSE]u‘U'lﬂ a= ﬁ - S2
= !

a =92

4 ; d = v a
fﬂJ'ﬂig'ﬁ"ﬂﬁ'ﬂ'Ju.ll%ﬂuu‘\lﬂﬁllﬂﬂﬂﬂﬁﬂﬂuﬂ‘lL“ﬂ‘lﬂU 0.92

A150199 U-14 AZULURATUHNINIIMIBoUINT 1IN 18 snasnaaeuianadugna

] [ o
NNITISHUNDUSIULAZUAAUT VU (ALUULAY 180 AZULIY)

AR AZUHUNDMBEY  ASHMUNAASEH  AUR AzuuuneuEaN AZUUURAASEU

1 107 123 23 92 141
2 96 144 24 92 141
3 86 117 25 102 147
4 106 144 26 82 132
5 92 138 2 120 147
6 92 162 28 82 144
7 82 129 29 107 162
8 g7 150 30 92 141
9 82 135 31 112 138
10 92 141 32 87 141
11 102 159 33 92 138
12 92 117 34 102 144
13 97 id44 35 92 132
14 92 141 36 97 144
15 137 141 37 82 120
16 82 132 38 107 150
17 97 144 39 120 168
18 102 147 40 112 150

19 102 147 41 102 147
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AUl esuwdenBoy  Asiumdaded  eudi noiuwdoudoy nzumdateu
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21 157 171 43 102 138
22 102 144
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Paired Samples Statistics

Mean N Std. Deviation Std. Error Mean
Posetest 142.6744 43 11.58760 1.76709
Pair 1
Pretest 08.1163 43 12.58724 1.91954
Paired Samples Correlations
N Correlation Sig.
Pair 1  Posetest & Pretest 43 A67 002
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#1519 6-15 (7D)

Paired Differences

95% Confidence

Std. Std. Error  Interval of the t df  Sig. (2-tailed)
Mean
Deviation Mean Difference
Lower  Upper
Pajr 1
Posetet 44558 12.511 1.907 40.707 48408 2335 42 .000
- Pretest

F15719% U-16 NITFIUIUNIAT t-est VOVUIARAA N AN DU I M FIN1 099

v v

o A L oo = oy o < o 2 9
UHL‘EUN‘UUII‘ﬁUNﬁﬂH’I‘LIW 6 NUINUANATAUA AID 50882 75 (135 AZUUUIN

<
ATUUUAY 180 ATLUW)

One-Sample Statistics

N Mean Std. Deviation  Std. Error Mean

Posetest 43 142.6744 11.58760 1.76709

One-Sample Test

Test Value = 135

t df Sig. Mean 95% Confidence
(2-tailed) Difference Interval of the
Difference
Lower Upper

Posetest 4.343 42 000 7.67442 4.1083 11.2406
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