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The purposes of this research were to compare students’ scientific concepts
and reasoning ability of students with pretest—posttest and to study students’ science
learning behaviors while studying inquiry approach with scientific argumentation.

The teaching approach focused on student-centered learning that involved in hands-on
and minds-on activities. There were 3 steps; work together, think & share, and apply.
The samples were 40 Mattayomsuksa two students in 2021 academic year at
Angsilapittayakom School. They were cluster sampling. The research instruments
consisted of the lesson plans, scientific concepts tests, reasoning ability tests and
science learning behaviors observation form. The statistics for data analysis were
percentage, mean, standard deviation, and dependent sample t-test. The research
findings were as follows: 1) students’ scientific concepts and reasoning ability after
studying inquiry approach with scientific argumentation were significantly higher than
before studying at the .05 level and 2) students’ science learning behaviors that
enhanced learning in overall were good level. The apply step was showed students

performed all science learning behaviors better than think & share, and work together.
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NITLLA mﬁumumiﬁﬂummaumm LL‘WJ%‘LIZQ AU TuwLLFN ]

Heiss et al.

(1950)

Renner and

Stafford (1972)

Karplus

(1977)

Martin et al.
(1994)

Bybee et al.
(2006)
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laLmuAs N (Eisenkraft, 2003, pp. 56-59) laafunefeununuedsinize
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2 1 1 1 1 1 5 1 1ot
3 1 1 1 1 1 5 1 1 lst
4 1 1 1 1 1 5 1 1ot
5 1 1 1 1 1 5 1 1 1oy
6 1 1 1 1 1 5 1 1 1oy
7 1 1 1 1 1 5 1 1 1oy
8 1 1 1 1 1 5 1 I 1oy
9 1 1 1 1 1 5 1 1 1oy
10 1 1 1 1 1 5 1 1 1oy
11 1 1 1 1 1 5 1 1 1oy
12 1 1 1 1 1 5 1 I 1oy
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NN9AATIEUAIAMNENNGE (p) LALANBIUIAILUN (1)

TBIULLNARALNNT LA UARALBINENAERS

A1519% 15 NANNFIATIZHANAMNEINGTY (p) WAZATIBNLIAATMUN () TBIULLINARELINNT

TimnNaTIneFans

iad AN p AT uan1silsziau
1 0.64 0.28 i
2 0.60 0.40 1 1oy
3 0.68 0.32 1 Lot
4 0.52 0.40 1 1oy
5 0.56 0.28 1ot
6 0.50 0.40 1%
7 0.40 0.56 I 1oy
8 0.28 0.24 1 1oy
9 0.48 0.32 1 1oy
10 0.42 0.28 i
11 0.54 0.44 1%
12 0.46 0.36 1 1oy

ANFANTNTN 15 IHAUIALILUIBULUNAABLING WLMBHALTRNNAART 31140

12 48 N1AATITHNLIN ANAINENNE (p) HANDETYM9N9 0.28-0.68 A1BNKIARLUA (1)

£

v
1 1 o o

AANREI721919 0.24-0.56 LAZWIANAMHNITaW9RtiU Tag A duLsz@nsuaani

u

289ATRULA (Cronbach’ Alpha) wudnlA1winmy 0.78 Tenednun 14 s
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N19ALATIZUAIATRAMNNEDAARBITRILLLFILNANGANTTN

NNSLEAUINAANAASLTDY NULAZNAIY

ndl a 1 o A v % a =
ANT 1N 16 NAN1TUILINUANATIANNADAARDY (10C) °1I’ﬂ\‘]LL‘LI‘LI'ZQ\‘1Lﬂﬁ]Wﬂﬁlﬂ??ﬁJﬂq?L?ﬂu

ANLVAIARFIIDT SNVLATNANU

AZWUUANARLTIULRIR L T e oY

I0C
s1ansUsELiy AU AUT AUA AT AT R
(ZRIN)
1 2 3 4 5
1. WAPNARHAA TG
y 1 1 1 1 T 45" 1
BANKLILATNTANEN
- 2. FANNAFIU 1 1 1 1 . |
uineu —
C . 3. aaNevineudINu 1 1 1 1 i SR
N -
4. UAPNANNARLTIULNG
Tugalnelduangu 1 1 1 1 1
NS T
5. HLAUANANIIANEN
. W 1 1 1 1 1 5 1
vsan1rasieLi)in
e 6. AZNOUAINNAR
~ i o o o =
wanLae  TINNLUNITEUANEY 1 1 1 1 1 5 1

ponuAn e livangauatduaiu

7. a7Uai 98 FLNE

A 2
NIaAINNg

8. WAAIANNARLIAL

RN

Iﬁge
=

s ¥

dszgnifld 9. asllalfjiRineAum

ANFAL

10. agUainanlusied

NN ANARIT




NIANUIN 4
- ANTNAZLLUN UGN LASUAITEUANBLLNARALIAN AN Ang A dnST
- ANINATUUNNIOUEU LATUAAUTUUANUULINADLNNT IAUANATANENANART
- AFNUAAINANITATUINLIIAN t-test

- ANINATUUUNG ANITNNNTEEUINENANERT
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AN9TNN 17 AZLUUARUESU LAZUAdEaun laanuuunaga s TWiAImIananAans

G WUWLAN 30 AT L)

AUR  pruuuneudey  Aruuuwddeu AUl AvuuudeuBeu  AzuuunAIGHY
1 12 19 21 10 16
2 11 20 22 16 28
3 9 18 23 18 30
4 10 22 24 15 27
5 13 23 25 14 24
6 8 15 26 11 22
7 10 20 27 9 20
8 18 26 28 10 22
9 11 20 29 13 28]
10 11 19 30 12 22
11 10 17 31 15 27
12 9 19 32 10 20
13 14 25 33 14 24
14 12 22 34 9 18
15 12 21 35 11 21
16 1% 26 36 12 22
17 16 29 37 11 23
18 14 25 38 13 23
19 15 25 39 10 20
20 11 22 40 11 20

X 12.05 22.13
SD 2.38 3.47
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AN 18 NANTALATIEWAZLULN I AN AN N AR AT auEauULAZAaEe Tas 4

t-test LUL Dependent sample

Paired Samples Statistics

Mean N Std. Deviation Std. Error
Mean
Pair 1 Posttest 22.13 40 3.465 548
Pretest 12.05 40 2.375 375

Paired Samples Correlations

N Correlation Sig.

Pair 1 Posttest & Pretest 40 922 .000

Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 Posttest & Pretest 10.075 1.575 .249

Paired Samples Test

Paired Differences t df Sig. (2-tailed)

95% Confidence Interval

of the Difference

Lower Upper

Pair 1 Posttest & 9.571 10.579  40.451 39 .000

Pretest




138

FIN319% 19 ATUUUNAWITHY WANAITEUR IdanUULN AR UM IAMANA TN ANanT

(ﬁtLLuuLﬁN 12 AZLLUL)

AUR  pruuuneudey  Aruuuwddeu AUl AvuuudeuBeu  AzuuunAIGHY
1 3 6 21 2 6
2 5 9 22 6 10
3 6 8 23 7 12
4 6 10 24 3 7
5 5 8 25 5 9
6 1 6 26 4 8
7 4 9 27 2 6
8 3 6 28 4 7
9 4 6 29 2 6
10 7 10 30 4 8
11 2 6 31 6 10
12 3 9 32 4 6
13 6 9 33 5 8
14 4 7 34 3 6
15 5 8 35 5 8
16 6 9 36 5 7
17 6 11 37 5 8
18 6 10 38 4 7
19 6 10 39 5 7

20 4 8 40 3 7
X 4.40 7.95
SD 1.50 1.62
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F119797 20 HANNTIATIEHATILLNNT AN ATIng AaasTauTeuuasnaszay Tne 14

t-test LUL Dependent sample

Paired Samples Statistics

Mean N Std. Deviation Std. Error
Mean
Pair 1 Posttest 7.95 40 1.616 .256
Pretest 4.40 40 1.499 237

Paired Samples Correlations

N Correlation Sig.

Pair 1 Posttest & Pretest 40 .823 .000

Paired Samples Test

Paired Differences

Mean Std. Deviation Std. Error Mean

Pair 1 Posttest & Pretest 3.550 932 147

Paired Samples Test

Paired Differences t df Sig. (2-tailed)

95% Confidence Interval

of the Difference

Lower Upper

Pair 1 Posttest & 3.252 3.848 24.082 39 .000

Pretest




140

F11979% 21 AzuuUNg IiuALaEReAanfiasEey tnafansanmNtszmaeanisli

WMRANATNINENANART 6 AU

AU Uszinnaean s IMARATRNeAans (FUas 2 ATIWL) 298

meaying  dndouw msdvaiuar  Aonaduldls nowean Aavwdlniug

AALANAQLLIT
1 1 1 1 1 1 1 6
2 2 1 1 1 2 2 9
3 2 1 1 1 1 2 8
4 2 2 1 2 1 2 10
5 1 2 1 1 1 2 8
6 1 1 - 1 1 2 6
7 2 1 1 1 2 2 9
8 1 1 - 1 1 2 6
g 1 1 1 1 1 1 6
10 2 1 1 2 2 2 10
11 2 1 = 1 1 1 6
12 2 2 1 1 1 2 9
13 2 1 1 1 2 2 9
14 2 1 1 1 1 1 7
15 1 1 1 2 1 2 8
16 2 1 1 2 1 2 9
17 2 2 1 2 2 2 11
18 2 1 1 2 2 2 10
19 2 2 1 1 2 2 10
20 1 1 1 1 2 2 8
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A1397 21 (5id)

AU Uszinn1ean s IMARATRNEAanT (FUaL 2 ATIWL) 294

nmeeuinyd  dndon  nsdeduar  Ansduwldls nawean Avwdlniug

ATLANAIWLIT
21 2 = 1 1 1 1 6
22 2 2 1 1 2 2 10
23 2 2 2 2 2 2 12
24 1 1 = 1 2 2 7
25 2 1 1 1 2 2 9
26 1 1 1 1 2 2 8
27 2 1 - 1 1 1 6
28 1 1 1 1 1 2 7
28] 1 - 1 1 1 2 6
30 2 1 1 1 1 2 8
31 2 1 1 2 2 2 10
32 2 1 = 1 1 1 6
33 2 1 1 1 1 2 8
34 1 1 = 1 1 2 6
35 2 1 1 1 1 2 8
36 1 1 1 1 1 2 7
37 1 1 1 1 2 2 8
38 2 1 - 1 1 2 7
39 1 1 1 1 1 2 7
40 2 1 1 1 1 1 7

EAPEN 65 45 33 48 55 72




142

FN9NT 22 ANRREFREAZIBIAZLUUNG ANTINNNITEWAINe AanfIaainEeun ldsunIs

[FEUNTRAUINEVANRATANUUI A LAAUFINA LN AL TN ANE AT

TUADY
ngLTeu
nsdau

WOBENTTN
ngL3eu
ANUVANRAS

AMUIUNYANTINNLARIDAN

wsalfiin

AUN
1

AUN
2

AUN
3

AUN
4

AUN

A49N191

FANNI

1. LAANAINN
a < ~
ARLNUEND
ad
ARNLLLID

=8
NITANTN

417

69.44

2. FRANNAFIU

4.33

72.22

3. AINANIU

FANN

4.67

77.78

4. LARIAINH
a (= dl
ARLIALLNE
TAueralne ld
WANFTIU

a9

aduayy

4.83

80.56

v

9014
wanLlas

ANHAR

5. UNLAUBELA
= =
ANTANHIUTD

A a oa
RFRRRGM AT

417

69.44

6. Axiau
ANHARATINAL
v 4
1N EFeUALAU
Tnelduangu

ST AT

4.83

80.56

7. aguaing
o a A
ANRBLNEIYTE

%
AN
a

4.67

77.78
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A13799 22 (5ia)

AMUIUNYANTTNNLARIDAN

AURDU WOANTTH a m L
- - sl um . 4 ALaR
n1si5eY EICEY] p p - o p o ANRRE
- , AUl AuN AUl AuUN AUT AUY Fana
NSRAY  AINEAERST
1 2 3 4 ) 6
8. WA
AINNAALTIL
. 6 5 5 5 4 4 4.83 80.56
GHAN
dutlszynsld  Hsua
9. auile
UfjuiRiie B £ Q.5 4 4 3 450  75.00
AUNIAIADL
10. #guaing
NTUTALNN 6 6 5 5 4 4 5.00 83.33

MLVAANT
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