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The aims of this research are as follows: (1) to develop a learning model to enhance Grade 10
students’ ability in constructing scientific explanation; (2) to study the abilities of students in constructing
scientific explanation before, during and after using the learning model; (3) to study the learning behavior of
students on constructing scientific explanation while using the learning model; (4) to compare the learning
achievement of students before and after using the learning model; and (5) to compare the learning
achievement of students after learning with 60% of the criterion. The learning model was created using a
research and development process. The participants consisted of 36 Grade 10 students, who studied in a
secondary school under the authority of Secondary Educational Service Area Office in Phetchaburi and
selected by convenience sampling. The research instruments consisted of the following: (1) lesson plans; (2)
an ability in constructing scientific explanation test; (3) a learning achievement test; and (4) an interview
form. The data were analyzed quantitatively using percentage, mean, standard deviation, a one-sample t-
test, and qualitatively using content analysis and analytic induction. The results can be summarized that the
learning model was composed of six steps; (1) introducing the question; (2) brainstorming to identify a claim;
(3) finding evidence; (4) drawing a diagram; (5) constructing a scientific explanation; and (6) constructing
explanations for new situations. The mean scores of the abilities of the students in constructing scientific
explanations after learning (M = 15.03, S.D. = 5.51) were higher than before learning (M = 12.56, S.D. =
4.42) with the learning model. The students gained better levels of learning progression. They also gained
higher learning achievements, but with a lower score than the criteria of 60% (t = -.634, p = .265).
Furthermore, students performed learning behavior about constructing scientific explanation by collecting

evidence, gathering the components and compiled into a complete scientific explanation.

Keyword : Learning model, Ability in constructing scientific explanation, Grade 10 student, Learning

achievement, Research and development
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(Process oriented guided inquiry learning model)
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ANANRUSTUaEslTad ATy vaiangzA .05
4. matszifiuanuilulsdsvrasnasinnsliazuuy

F1979 26 N1IRANTRANTas Uz i Ussiiinesnaminaslinzuuulnedinsnziien

AulsrAnaandunusnie b

ANANLssANBAanANNUE meludu (ICC)

AANA1IDN naNg U N5 LRANA

1 1.00 0.96 0.90

2 1.00 0.70 0.73
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A1914 26 (AB)

ANANLssANBanANNUE meludu (ICC)

in
Tana12879 UaNg1U N5 ALRANA
3 1.00 0.85 0.81
4 1.00 0.74 1.00
5 1.00 0.10 0.91
AUUN 2
1 1.00 0.86 0.70
2 1.00 0.75 0.81
3 1.00 0.70 0.86
4 1.00 0.74 1.00
5 1.00 0.77 0.86
UUELUR

1. A1 10C Wiy 1.00 (enunausivndasiniy)

2. ANRREAINIMNNZANWNGL 5.00 (3TAUNINTEA)

1
=

3. wuudne atiuf 1 HAIALINEINBETTNTINY 0.33 - 0.47 HAIEIUIARTUUNDY

1 '
IS DU IS o [ '

729NN 0.66 — 0.93 LazHAIANNLTANUAINNANITIALYINGAL 0.70

4. uLuTRY atfuf 2 HANAINEINDETTNTI 0.26 — 0.44 HAIBIUIARTUUN DY
31974 0.52 — 0.88 LAZAANANNITIIANNHANN IR 0.73

5. LULSAYa 2 atil Anduisdvsanduiisaeaiiesdumingy 0.74

6. inousinns Iz il Aanudedussudnedilanidu 3 v agazudnsdesas

0.70 — 1.00 NANLTDNU 95%
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1. M9UszRUAMNERAAADY (I0C) LALAMNLUNITANUTRITDAIDINLULLLAR

NAANONENIINISITEU

AN 27 AINADARFBILATAINMNNTaNTBsTa AN N uLLLTARAdNn NN 9 EEY

m’mﬂ’aﬂﬂﬁ"m AMNLNRNIEAN
a8 Miendny Audl AN Mdengny Auil AN
= z - wilana = - 2 wilaua
1 2 3 1aAe 1 2 3 1aAe
1 +1 +1 +1 100 B 500 500 3.00 4.33 4N
2 +1 +1 +1 1.00 B 500 500 3.00 4.33 4N
3 +1 +1 +1 1.00 A} 500 4.00 4.00 4.33 taly
4 Y KB XV B 500 500 3.00 4.33 4N
5 41 0 +1 067 dw 500 500 400 467  wniige
6 +1 +1 0+ 1.00 B 500 3.00 4.00 4.00 4N
7 +1 +1 0 067 B 500 500 200 4.00 4N
8 +1 41 +1 1.00 d 500 500 500 500  wniige
9 +1 +1 +1 1.00 d 500 500 400 467  wnige
10 +1 41 +1 1.00 d 500 400 500 467  wnige
11 +1 0 +1 067 HW 500 3.00 3.00 3.67 4N
12 +1 41 +1 1.00 HW 300 500 3.00 3.67 4N
13 +1 41 +1 1.00 d 500 500 500 500  wniige
14 1 0 41 067 HAw 500 3.00 4.00  4.00 4N
15  +1 0 +1 067 Hhw 500 400 4.00 @ 4.33 4N
6 +1 0 +1 067 HAW 400 300 4.00  3.67 4N
17 1 +1 1 1.00 B 400 400 500 4.33 1N
18 +1 0 +1 067 B 500 300 500 4.33 1N
19 +1 41 41 100  dw 400 500 500 467  wnign
20 +1 +1 0 067 B 300 400 300 333  d1unan
21 +1 4+ +1 100 w500 400 500 467  wnfign
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ﬂQﬂNﬂ’aﬂﬂﬁ”ﬂ\ﬁ AMANLNRNIEEN

) fdendnny Aud AN fidendney Aui AN

= - 2 wilana = - 2 wilaua

1 2 3 1R 1 2 3 LA
22 +1 +1 +1 1.00 Al 500 4.00 4.00 4.33 NN
23 +1 +1 +1 1.00 A} 3.00 500 500 433 H7N
24 +1 +1 0 0.67 A} 500 5.00 3.00 433 Ul
25 +1 +1 +1 1.00 A} 500 5.00 4.00 467 mmﬁ'@m
26 +1 +1 +1 1.00 Al 500 4.00 4.00 433 N
27 +1 +1 +1  1.00 Al 500 500 4.00 467 mmﬁ'@m
28 +1 +1 +1  1.00 g 400 3.00 4.00 367 mmﬁ'@m
29 +1 +1 +1  1.00 Al 500 500 4.00 467 mmﬁ'@m
30 +1 +1 0 0.67 A} 400 5.00 3.00 4.00 1N
31 +1 +1 +1  1.00 Al 400 5.00 4.00 433 Ul
32 +1 +1 +1 1.00 Al 500 5.00 5.00 5.00 mmﬁ'@m
33 +1 0 +1 067 A} 500 3.00 500 433 17N
34 0 +1 +1 067 At} 3.00 500 4.00 4.00 17N
35 +1 +1 +1  1.00 A} 500 5.00 500 5.00 mﬂ‘ﬁlqm
36 +1  +1 0 067 w500 500 400 467  wnfige
37 -1 +1 +1 0.67 (AR} 1.00 300 4.00 267 1unang
38 +1 +1 +1 1.00 Al 3.00 400 500 4.00 11UNA79
39 +1 +1 +1 1.00 g} 400 500 4.00 4.33 H7N

2. NFILATITUAMNEIN BIUNRFANLUN BWASANNLTANULDINANITIAANNAAAIDTN

TULUUIRNAFNONENIINITIFEIU

A9 28 AYINEINKAZETIARLUNTesTe Mo UL T ARAdN g EN 1NN e

) ANENN  wdaAnaning  aunaanuun  wdaAnnuunng Ban1gsnansun
1 0.64 Aaud1edne 0.51 auunlalnunans uld
2 0.71 AT 0.57 auunlFlnunans ol
3 0.75 Aaud1edne 0.50 auunlalnunans ol
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A19149 28 (5iB)

) AMNENN  widamuuung  aru1Rauen wlaANuNng Bani1sNAlsun
4 0.71 AR 0.57 s beunana uld
5 0.82 AfLdN99e 0.36 auun g Auld
6 0.64 AR 0.71 1w bea uld
7 0.79 AfLdN99 0.43 AN lsunana Auld
8 0.61 AR 0.64 s lea uls
9 0.71 ABLTNINE 0.57 N e unana Vuld
10 0.54 1runang 0.50 N lelunana Auld
11 0.57 11unAN9 0.71 s oA Vuld
12 0.54 11unang 0.93 uunlARHN Vol
13 0.68 AR 0.64 N len Vuld
14 0.68 ABLTN9dNe] 0.64 N len Auld
15 0.57 11unang 0.71 AN len Auld
16 0.61 AR 0.64 1w len Vuld
17 0.75 ARLdNednEl 0.50 N el unang Auld
18 0.71 AR 0.57 N leunana uld
19 0.64 AT 0.57 Nl unang Auld
20 0.93 d1817n 0.14 qun ladle Fnaan
21 0.64 ABUTNNE 0.43 auun e unana uld
22 0.75 ARLdNednE 0.50 AN el unana Auld
23 0.61 AR 0.64 N leA uld
24 0.54 111nAN9 0.79 AN lem Vol
25 0.57 11unAN9 0.71 N leA uld
26 0.61 ARLTNNe] 0.64 AN lem AUl
27 0.64 ARLEN9dNE 0.43 AN el unana AUl
28 0.75 ABUTNINE 0.36 s leTng Auld
29 0.64 AfLEN99sl 0.57 AN el unana AUl

30 0.64 ABUTNNE 0.71 N lem Auld
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) AMNENN  widamuuung  aru1Rauen wlaANuNng Bani1sNAlsun
31 0.68 ABUT1dNe 0.50 N e unana uld
32 0.75 AfLdN99e 0.21 auun g Auld
33 0.43 11unana 0.57 s beunana uld
34 0.75 AfLdN99e 0.50 AN leunana Auld
35 0.68 ABUTdNe 0.64 oA uls
36 0.43 11unAN9 0.86 AN LFANAN Vuld
37 0.79 ARLEN99) 0.43 N lelunana Auld
38 0.50 11unAN9 0.86 AN LFANAN Vuld
39 0.71 ARLEN99sl 0.43 AN el unana s
ANANNNIT AN UIRINANI3TATI9RL Winfu 0.92
3. MsisziiuAadan lULLUIRNARNGNENI19NISIT e
AN 29 NN3ATEIFAARN LLLTANAZNO NEN19NI9FEY
v e Hpau  gRau AW A1U1a HANNS
48 AILAAN , .o wilamwa R1ETAR -
NANEY  NgNEn =N AUN Na1Fau
1 n 0 2 0.07 A 0.14 A ol
9 0 5 0.18 R 0.36 A
A 0 3 0.11 A 0.21 A
9 14 4 0.64 R 0.71 A
2 n 0 2 0.07 R 0.14 A Vvl
9 0 3 0.11 R 0.21 A
A 0 3 0.11 A 0.21 A
9 14 6 0.71 A 0.57
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da  AAan Q’rfmu pj{,ﬂ’a? T Lilana ’?’qmq uilana Awams
nqugq ﬂf‘!&lﬂ’] N AULUN WANTTU

3 n* 14 7 0.75 A 0.50 A wiu'ld
1 0 3 0.11 A 0.21 A
A 0 2 0.07 A 0.14 A
N 0 2 0.07 A 0.14 A

4 n 0 4 0.14 A 0.29 A vy
1 0 2 0.07 A 0.14 A
A* 14 6 0.71 A 0.57 A
N| 0 2 0.07 A 0.14 A

5 n 0 0 0.00 14iA 0.00 14l AARan
1 0 1 0.04 14/ 0.07 A
A 0 4 0.14 A 0.29 A
& 14 9 0.82 A 0.36 A

6 n 0 1 0.04 oA 0.07 A vy
1 0 7 0.25 A 0.50 R
A 0 ) 0.07 A 0.14 A
Nk 14 4 0.64 A 0.71 A

7 n* 14 8 0.79 A 0.43 A iuly
1 0 1 0.04 50 0.07 A
A 0 4 0.14 A 0.29 A
N 0 1 0.04 14l 0.07 A

8 n 0 1 0.04 14l 0.07 A vty
1 1 5 0.21 A 0.29 A
A* 13 4 0.61 A 0.64 A
N 0 4 0.14 A 0.29 A

9 n* 14 6 0.71 A 0.57 A vy
1 0 4 0.14 A 0.29 A
A 0 1 0.04 14l 0.07 A

ho)

N 0 3 0.11 A 0.21
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da  AAan Q’rfmu pj{,ﬂ’a? T Lilana ’?’qmq uilana Awams
ﬂ@]Nfﬁ\i ﬂ@lﬁdﬂ’] N AULUN WANTTU
10 n* 11 4 0.54 A 0.50 A AARan
1 1 4 0.18 A 0.21 A
A 0 5 0.18 A 0.36 A
Nk 2 1 0.11 A 0.07 A
11 n 1 6 0.25 A 0.36 A vy
a* 13 3 0.57 A 0.71 A
A 0 3 0.11 A 0.21 A
N| 0 2 0.07 A 0.14 A
12 n 0 3 0.11 A 0.21 A vy
1 0 1 0.04 14/ 0.07 A
A 0 9 0.32 A 0.64 A
& 14 1 0.54 A 0.93 A
13 n 0 6 0.21 A 0.43 A vy
q 0 2 0.07 A 0.14 A
A 0 1 0.04 41 0.07 A
9 14 5 0.68 A 0.64 A
14 n* 14 5 0.68 A 0.64 A AABaN
q 0 4 0.14 A 0.29 A
A 0 5 0.18 A 0.36 A
N 0 0 0.00 14l 0.00 14l
15 n 1 4 0.18 A 0.21 A vty
1 0 2 0.07 A 0.14 A
A 0 5 0.18 A 0.36 A
b 13 3 0.57 A 0.71 A
16 n 0 6 0.21 A 0.43 A vy
* 13 4 0.61 A 0.64 A
A 0 2 0.07 A 0.14 A

Lo
N
N
(@]
=N
N
o))
ho)

0.07
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da  AAan Q’rfmu pj{,ﬂ’a? T Lilana ’?’qmq uilana Awams
nqu'gq ﬂf‘!&lﬂ’] N AULUN WANTTU
17 n 0 4 0.14 A 0.29 A wiu'ld
1 0 2 0.07 A 0.14 A
A 0 1 0.04 14l 0.07 A
Nk 14 7 0.75 A 0.50 A
18 n 0 3 0.11 A 0.21 A AARan
1 0 0 0.00 1ai 0.00 14l
A* 14 7 0.75 A 0.50 A
N| 0 4 0.14 A 0.29 A
19 n* 13 5 0.64 A 0.57 A vy
1 0 1 0.04 14/ 0.07 A
A 0 3 0.11 A 0.21 A
N 1 5 0.21 A 0.29 A
20 n* 14 12 0.93 A 0.14 A AABaN
1 0 1 0.04 oA 0.07
A 0 0 0.00 1a@ 0.00 1aif
N 0 1 0.04 1aif 0.07 A
21 n 1 4 0.18 A 0.21 A iuly
1 0 1 0.04 50 0.07 A
A* 12 6 0.64 A 0.43 A
N 1 3 0.14 A 0.14 A
22 n* 14 7 0.75 A 0.50 A vty
1 0 4 0.14 A 0.29 A
A 0 2 0.07 14l 0.14 A
N 0 1 0.04 14l 0.07 A
23 n* 13 4 0.61 A 0.64 A vy
1 0 5 0.18 A 0.36 A
A 1 2 0.11 A .07 A

Lo
o
w
o
=
N
o))
ho)R

21
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A19149 29 (5iB)

da  AAan Q’rfmu pj{,ﬂ’a? T Lilana ’?’qmq uilana Awams
ﬂ@]Nfﬁ\i ﬂQNﬂ’] N AULUN WANTTU
24 n* 13 2 0.54 A 0.79 A wiu'ld
1 0 2 0.07 A 0.14 A
A 0 7 0.25 A 0.50 A
N 1 3 0.14 A 0.14 A
25 n 0 1 0.04 14l 0.07 A vy
1 0 4 0.14 A 0.29 A
A* 13 3 0.57 A 0.71 A
N| 1 6 0.25 A 0.36 A
26 n 0 5 0.18 A 0.36 A vy
1 0 3 0.11 A 0.21 A
A* 13 4 0.61 A 0.64 A
N 1 2 0.11 A 0.07 A
27 n 1 2 0.11 A 0.07 A vy
* 12 6 0.64 A 0.43 R
A 1 4 0.18 A 0.21 A
N 0 2 0.07 A 0.14 A
28 n 0 2 0.07 A 0.14 A iuly
q 1 2 0.11 A 0.07 A
A 0 2 0.07 A 0.14 A
Nk 13 8 0.75 A 0.36 A
29 n* 13 5 0.64 A 0.57 A vty
1 0 4 0.14 A 0.29 A
A 1 3 0.14 A 0.14 A
N 0 2 0.07 A 0.14 A
30 n 0 6 0.21 A 0.43 A vy
1 0 2 0.07 A 0.14 A
A 0 2 0.07 A 0.14 A

ho)

0.71

o))

N 14 4 0.64
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da  AAan Q’rfmu pj{,ﬂ’a? T Lilana ’?’qmq uilana Awams
ﬂQNfﬁQ ﬂf‘!&lﬂ’] N AULUN WANTTU
31 n* 0 3 0.11 A -0.21 A AARan
1 0 4 0.14 A -0.29 A
A 13 6 0.68 A 0.50 A
N 1 1 0.07 A 0.00 14l
32 n 0 2 0.07 A -0.14 A AARan
a* 12 9 0.75 A 0.21 A
A 2 2 0.14 A 0.00 14l
N| 0 1 0.04 14l -0.07 A
33 n* 10 2 0.43 A 0.57 A vy
1 1 3 0.14 A -0.14 A
A 1 6 0.25 A -0.36 R
9 2 3 0.18 A -0.07 A
34 n 0 1 0.04 a0 -0.07 A o'ty
* 14 7 0.75 A 0.50 R
A 0 ) 0.07 A -0.14 A
N 0 4 0.14 A -0.29 A
35 n 0 2 0.07 A -0.14 A AABaN
* 14 5 0.68 A 0.64 A
A 0 7 0.25 A -0.50 A
N 0 0 0.00 14l 0.00 14l
36 n 1 2 0.11 A -0.07 A vty
1 0 8 0.29 A -0.57 A
A 1 4 0.18 A -0.21 A
b 12 0 0.43 A 0.86 A
37 n 0 1 0.04 14l -0.07 A vy
1 0 3 0.11 A -0.21 A
A* 14 8 0.79 A 0.43 A
N 0 2 0.07 A -0.14 A
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A19149 29 (FiB)

da  AAan Q’rfmu éjﬁ’a? T Lilana ’a:qmq uilana Awams
ﬂQNfﬁQ ﬂQNﬂ’] N AULUN WANTTU
38 n 0 1 0.04 14l -0.07 A wiu'ld
1 1 10 0.39 A -0.64 A
A 0 2 0.07 A -0.14 A
Nk 13 1 0.50 A 0.86 A
39 n 1 2 0.11 A -0.07 A vy
a* 13 7 0.71 A 0.43 A
A 0 3 0.11 A -0.21 A
N| 0 2 0.07 A -0.14 A

NNV

1. A1 10C Bgj3x1919 0.67 — 1.00 (ENwnausivndaAInN)

'
=

2. ﬁhmﬁﬂmwmmmu@g’@wd’m 2.67 — 5.00 (3eAULUNANT - NNNgA)

3. AALRANTAAIDIN 31 18 A1na 39 4a et lil1dasq

a !

4. wundnnadugnan1enisEauiin llldase AAcasnainegszudng 0.43 - 0.79

1 v
o

HANEIUIAIUBNAE TN 0.36 - 0.93 UATHAINITANUAINKANITIATINR LWL 0.90
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AN INYBIKULFUNTYalANRAWIUAaNTSTudiIegULUUNIIANTST U

1589 TIANURILIARAN FINSUNNLSUAUTUNEANANEILN 4

n9dssiiumNNEaAARDY (I0C) LAZAMNLUNIZANUDITRANDN

A1979 30 ANNHNABAAADILATANNNIANIZANTRITaA DN lwULANA 9T

ANARAARDY ANLUNIZAN
ARANDIN ;jﬁm‘n']ry AU A ;Eﬁmmry AU A
) ) 5 lade uilana ) ) 5 il uilana

daudi 1 dayaglidununl
1.1 +1 | 0 0.67 AR} 5.00 5.00 1.00 3.67 1N
1.2 +1 +1 0 0.67 AR 5.00 5.00 1.00 3.67 1N
1.3 +1 +1 0 0.67 AR} 500 5.00 3.00 433 1N

daudi 2 ANAnRiudansBaufaagluuunisdnnisiFaud
211 +1 +1 +1 0.67 (A} 5.00 5.00 3.00 433 1N
21.2 +1 +1 +1 1.00 AR} 5.00 5.00 5.00 5.00 Nﬁﬂﬁ@‘ﬁ]
213 +1 +1 +1 1.00 AR} 5.00 5.00 5.00 5.00 Nﬁﬂﬁ@‘ﬁ]
214 +1 +1 +1 1.00 AR} 5.00 5.00 5.00 5.00 mmﬁ@m
2.2.1 +1 +1 iz 1.00 (A 5.00 5.00 3.00 433 1N
222 1+ 41 1.00 W 500 500 500 500  wniga
223 1+ 41 1.00 W 500 500 500 500  wniga
2.2.4 1+ 41 1.00 W 500 500 500 500  wniga
2.3.1 +1 +1 +1 1.00 (A 5,00 5.00 3.00 433 1N
232 1+ 41 1.00 W 500 500 500 500  wnign
233 1+ 41 1.00 W 500 500 500 500  wniga
234 1+ 41 1.00 W 500 500 500 500  wniga
241 +1 +1 +1 1.00 (A 5,00 5.00 3.00 433 EI
242 +1 +1 +1 1.00 AT 5.00 5.00 5.00 5.00 N’mﬁ’&;ﬂ
243 +1 +1 +1 1.00 AT 5.00 5.00 5.00 5.00 N’mﬁ’&;ﬂ
244 +1 +1 +1 1.00 Al 5.00 5.00 5.00 5.00 N’mﬁ’&;ﬂ
2.5.1 +1 +1 +1 1.00 AT 5.00 5.00 3.00 433 NN
252 +1 +1 +1 1.00 Al 5.00 5.00 5.00 5.00 N’mﬁ’&;ﬂ
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AMNADAARDY AULRNZRN
ARAIDN JLaieTny AU A Hiliennny AR A
) ) 5 il wilana ) 5 ol wilana
25.3 +1 +1 +1 1.00 NI 500 5.00 500 5.00 Nﬁﬂ‘ﬁ@ﬁ
254 +1 +1 +1 1.00 NI 500 5.00 500 5.00 Nﬁﬂ‘ﬁ@ﬁ
2.6.1 +1 +1 +1 1.00 NI 500 5.00 3.00 433 NN
2.6.2 +1 +1 +1 1.00 NI 500 5.00 500 5.00 Nﬁﬂ‘ﬁ@ﬁ
2.6.3 +1 +1 +1 1.00 Al 500 5.00 5.00 5.00 mnﬁzgm
26.4 +1 +1 =4 1.00 Al 500 5.00 5.00 5.00 mnﬁzgm
3.1 +1 0 067 AR} 400 3.00 300 333 iunan
3.2 +1 +1 +1 1.00 NI 4.00 5.00 5.00 467 mnﬁzgm
3.3 +1 +1 +1 1.00 NI 500 5.00 5.00 5.00 mnﬁzgm
WNIELUR

1. A" 10C 2gse1919 0.67 — 1.00 (NN daA1nw)

2. ml,fzﬁﬂmmmmmmgj@wdw 3.33 - 5.00 (3xAUUUNAN - NNNNGRA)
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