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ABSTRACT

This action research aims to develop the modelling ability of Grade 10
students to pass the criterion of 70 percent of full score using model-based learning
in biology on the topic Circulatory system. The target group consisted of 23 students
in grade 10 at Mahasarakham  University -Demonstration School (Secondary). The
research instrument was: plan of instrument using model-based learning. The
instruments used to reflect the results were: modelling process assessment,
modelling ability test, structure interviews, and student journal. The data were
analyzed by percentage, average, and standard deviation. Action research is
completed in two cycles. The results showed in the first cycle, students received an
average modelling ability score of 17.26 out of a total of 24 points, representing
71.93 percent, 14 students passed their criteria of 70 percent of full score and 9
students did not meet criterion of 70 percent of full score. In the second cycle,
develop and-improve problems from the first cycle, adapting interesting and related
news situations or videos as well as questions to encourage students to express their
answers to lead to student model expression, also encourage students to discuss
and exchange learning with their friends and evaluate compare the differences
between their own group models and other group models and used questions for
students to analyze the strengths and limitations of the model and lead to

improvement of group's model, students received an average modelling ability score



of 19.49 out of a total of 24 points, representing 81.20 percent, all 23 students target

group passed their criteria of 70 percent of full score.

ory system
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A28 UUNATDUANAINITO TUNFEF1UUUINRB9TU{URNSN 1

1. iiniSeunanmivessuigssuunuiguiaeniuulle

a S a dy = L% = v
sruunyulguaenwuule seuviifenaglnasenanilalumuvasnidionud vlva
PBNANVADAEDANIUTDIINTEIINER WagNInesenineienie § Wussuudenlils
Inadsulunasnidonmasniig UN99aen9zwnsnlunIuye9I9a1fia (Hemocoel) il
= Yo o ou A A a a 6 | | | o w o v oA v ¥
e lndusanuiteLdowasinswantUas Ui alngnse T0931958M3INNaN AV utNAa ey
doanssvesauvliIaaINaUUNY Fandn 8luduy (Hemolymph) Taegluduviazla

nAuULg1alanneg Ostium
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2. TiniSeunanmiiaasSuienssuiun1suiewnvaddan

- IAnasaulunaafu (Thromboplastin) Mnmananuaziederildsusunse
. ansnsoulunanaiuiintuay laeulusnsestu (Prothrombin) lnaneifu
nsoudu (Thrombin) Ingefaumalduudesu Innidiua waztadelunisudei
vodenUNRIlUNaE190

- nyeuduarluiudsulniusluay Fibrinogen) Tudeoaliduliuu (Fibrin)

s wdudn q Adetuarsuiiududulelnuiy warlussautudusun

somnvzdinamanuazilinidonsna o yunieuuium Iuiideagale




135

A28 19LUUNAHIUANAINTA TUNFE51MUUINRB99TU{URN SN 2

1. TinSeulsunuudnaeiden nuaninssuaun1siualieudeniiulen (pulmonary

v 1

circulatory) assaliil #alaesuurnuidendisl O, A1 anLdULADA superior vena cava

Wwag inferior vena cava Ay superior vena cava SULAAANNLVUNALATYE @I inferior

vena cava SULA9RINTINNIEAIUAN LAKA U997D9baTT LaaAINMIlAviaauLvIN lang

Y

sialavosdrawalassiudu tricuspid eiladus Benazgniusenainialariiudy
pulmonary 414 pulmonary artery dedrluneniivandiudianasdiuaan aiinis
naniasuufaazlfidendil 0, ge waznisluariswdenrudiusiig 9 ¥83319n8 (systemic
circulatory) I%Lﬁamﬁﬁaaﬂ%wuqa%ﬂﬁuL%’Wéﬁ’ﬂaﬁawuﬁwmwaamLﬁam pulmonary

£
v 1 £ 1 a

vein Mntuldenanilaesuudrsasivatrgiilaiesarsdroniuau bicuspid Wewala

Y

Viosandreusa denvglraiignasnidon aorta Ineruau aortic ietlidonluineds

AUANY 9 VBTN
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15199 22 wan1siansanUssuanufniuvesilieriyseununsinnsiseus 5o

a a I o = A o = ol
ig'U‘Uqul'lJL'JEJ'ULaaﬂ PYUUTHUANYIUN 4 LLNUﬂWi"U@Iﬂ'ﬁLiﬂUE‘W 1

318013 mmﬁmﬁumaaélﬁmmm’ 394 AU
Uselliu | auill | euii2 | Aufi3 | eufia | aufl5 | ezuuu | wanzew
1.1 4 5 5 5 5 24 4.8
1.2 4 5 5 5 5 24 4.8
1.3 4 4 5 5 5 23 4.6
2.1 4 4 5 5 5 23 4.6
2.2 4 3 5 5 5 22 4.4
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 4 5 4 5 23 4.6
3.4 4 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 5 5 5 5 25 5
4.1 4 a4 5 5 5 23 4.6
4.2 4 5 S, 5 5 24 4.8
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
5.2 5 4 5 5 5 24 4.8
53 5 4 o) 5 5 24 4.8
LQ?ﬁIEJ 4.47 4.06 5 4.94 5 23.47 4.69
4.69
SLAU
AU maﬁqﬂ
ALNTAY
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15199 23 wan1siasanUssuanuAniuvesilieriyseununsInnsseus 5o

a a I o = A o = PPN
33UUWHUUH”&@@@I%uwﬁﬂuﬁﬂEqUVl4Lwﬂﬁrﬁﬂﬁﬂqiﬁﬁuzw 2

318013 mmﬁmﬁwmﬁﬁmm@ 394 AU
Ussiliu | auill | Auil2 | auil3 | Auiia | auil5 | Azuuu | mangaw
1.1 4 5 5 5 5 24 4.8
1.2 4 4 5 5 5 23 4.6
1.3 4 4 5 5 5 23 4.6
2.1 5 5 5 5 5 25 5
2.2 4 3 5 5 5 22 4.4
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 4 5 5 5 24 4.8
3.4 4 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 4 5 5 5 24 4.8
4.1 4 5 5 5 5 24 4.8
4.2 4 4 5 5 5 23 4.6
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
52 5 4 5 5 5 24 4.8
53 5 3 L 5 5 23 4.6
Laa‘lﬁl 4.53 3.94 5 5 5 23.47 4.69

4.69
LAY
AU mnﬁq@

bANNE AL
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15199 24 wan1sRasanUssuanuAniuvesleriyseununsInnsseus 5o

a a I o = A o = ol
ig'U‘Uqul'lJL'JEJ'ULaaﬂ PYUUTHUANYIUN 4 LLNUﬂWi"U@Iﬂ'ﬁLiﬂUE‘W 3

318N17 mmﬁmﬁu%aaéﬁmng 37U AU
‘Ui&ﬁu ﬂu‘ﬁ 1 ﬂu‘f’i 2 ﬂuﬁ 3 ﬂ‘u‘ﬁl q ﬂ‘uﬁ 5 AZLLUY WANNSHU
1.1 i 5 5 5 5 24 4.8
1.2 4 4 5 5 5 23 4.6
13 4 4 5 5 5 23 4.6
2.1 5 4 5 5 5 24 4.8
2.2 4 3 5 5 5 22 4.4
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 3 5 5 5 23 4.6
3.4 i 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 4 5 5 5 24 4.8
4.1 4 5 5 5 5 24 4.8
4.2 4 4 5 5 5 23 4.6
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
5.2 5 3 5 5 5 23 4.6
5.3 5 3 5 5 5 23 4.6
\ade 4.53 3,76 5 5 5 23.29 4.66
4.66
LAY
AU Nqﬂ‘ﬁl?jﬂ
LAUNTEU
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15199 25 wan1sfiansanUssuanufniuvesilieriyseununsinnsiseus 5o

a a I o = A o = ol
ig'U‘Uqul'lJL'JEJ'ULaaﬂ PYUUTHUANYIUN 4 LLNUﬂWi"U@Iﬂ'ﬁLiﬂUE‘W 4

318N17 mmﬁmﬁu%aaéﬁmng 37U AU
‘Ui&ﬁu ﬂu‘ﬁ 1 ﬂu‘f’i 2 ﬂuﬁ 3 ﬂ‘u‘ﬁl q ﬂ‘uﬁ 5 AZLLUY WANNSHU
1.1 i 5 5 5 5 24 4.8
1.2 5 4 5 5 5 24 4.8
13 4 4 5 5 5 23 4.6
2.1 5 4 5 5 5 24 4.8
2.2 4 3 5 5 5 22 4.4
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 4 5 5 5 24 4.8
3.4 i 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 4 5 5 5 24 4.8
4.1 4 5 5 5 5 24 4.8
4.2 4 4 5 5 5 23 4.6
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
5.2 5 3 5 5 5 23 4.6
5.3 5 3 5 5 5 23 4.6
\ade 4.59 3,82 5 5 5 23.41 4.68
4.68
LAY
AU Nqﬂ‘ﬁl?jﬂ
LAUNTEU
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15199 26 wan1sRaITaUsTuaNuAniuYI eI s auNUNSINNSIBELS (509

a a I o = A o = ol
ig'U‘Uqul'lJL'JEJ'ULaaﬂ PYUUTHUANYIUN 4 LLNUﬂWi"U@Iﬂ'ﬁLiﬂUE‘W 5

318N17 ﬂ?quﬁﬂLﬁUﬂaﬂéL%ﬂﬂﬂﬂiy 37U AU
‘Ui&ﬁu ﬂu‘ﬁ 1 ﬂu‘f’i 2 ﬂuﬁ 3 ﬂ‘u‘ﬁl q ﬂ‘uﬁ 5 AZLLUY WANNSHU
1.1 5 5 5 5 5 25 5
1.2 5 4 5 5 5 24 4.8
13 4 4 5 5 5 23 4.6
2.1 5 4 5 5 5 24 4.8
2.2 5 3 5 5 5 23 4.6
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 3 5 5 5 23 4.6
3.4 i 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 4 5 5 5 24 4.8
4.1 4 5 5 5 5 24 4.8
4.2 4 4 5 5 5 23 4.6
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
5.2 5 3 5 5 5 23 4.6
5.3 5 3 5 5 5 23 4.6
\ade 4.71 3,76 5 5 5 23.47 4.69
4.69
LAY
AU Nqﬂ‘ﬁl?jﬂ
LAUNTEU
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15199 27 wan1siiansanUssuanufniuvesilieriyseununsdnnsiseus 5o

a a I o = A o = ol
ig'U‘Uqul'lJL'JEJ'ULaaﬂ PYUUTHUANYIUN 4 LLNUﬂWi"U@Iﬂ'ﬁLiﬂUE‘W 6

318N17 mmﬁmﬁu%aaéﬁmng 37U AU
‘Ui&ﬁu ﬂu‘ﬁ 1 ﬂu‘f’i 2 ﬂuﬁ 3 ﬂ‘u‘ﬁl q ﬂ‘uﬁ 5 AZLLUY WANNSHU
1.1 5 5 5 5 5 25 5
1.2 5 4 5 5 5 24 4.8
13 4 4 5 5 5 23 4.6
2.1 5 4 5 5 5 24 4.8
2.2 5 3 5 5 5 23 4.6
3.1 5 4 5 5 5 24 4.8
3.2 5 4 5 5 5 24 4.8
3.3 5 4 5 5 5 24 4.8
3.4 i 4 5 5 5 23 4.6
3.5 5 3 5 5 5 23 4.6
3.6 5 4 5 5 5 24 4.8
4.1 4 5 5 5 5 24 4.8
4.2 4 4 5 5 5 23 4.6
4.3 4 4 5 5 5 23 4.6
5.1 5 3 5 5 5 23 4.6
5.2 5 3 5 5 5 23 4.6
5.3 5 3 5 5 5 23 4.6
\ade 4.71 3,82 5 5 5 23.53 a.71
a.71
LAY
AU Nqﬂ‘ﬁl?jﬂ
LAUNTEU
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M3asLUUINaeBILUUNAgRUInAUaNatuNsasakuUdaes Tuiaasuiinsn 1

Foil AMUARTILE T Yy 590 | 10C | uua
- - - - | ATBUY W8

AUN 1 AUN 2 | AUN 3 | AUN 4 | AUN 5
+1 +1 +1 +1 +1 5 1 Tala
2 +1 +1 +1 +1 +1 5 1 let
3 +1 +1 +1 +1 +1 5 1 9let
4 +1 +1 +1 +1 +1 5 1 9let

M1399 29 ArtiANaenARed (00 sENINtefnuiugnUsEasRlunITinANaINNTaty

NM3a1LUUTIRBVBILUUNAFRYIAANAIINTatuN a1k UUTIaes TuiaasujuRnish 2

Foil AnuRALuITEIveY 59 | 10C | wda
3 3 3 3 3 ASLLUU W8
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2995U5UANS
1 2
ngu [ 18v7 | azuwudoy | Aswuu ATIUY | AZWUUATY | AZWUU ATHUY
i NFZUIUNIT | WUUNAGDY | 598 | NSZUIUMIST | WUUNAERY | 5%
(:engw) | (;eyaea) | (Geway) | (5nengy) | (5wyaea) | (Fesaz)
1 5.67 12 73.63 7 14 87.50
2 5.67 13 77.79 7 13 83.33
3 5.67 15 86.13 7 14 87.50
1 4 5.67 14 81.96 7 15 91.67
5 5.67 10 65.29% 7 11 75.00
7 5.67 12 73.63 7 12 79.17
6 6 13 79.17 6.63 14 85.96
8 6 13 79.17 6.63 13 81.79
9 6 10 66.67* 6.63 13 81.79
2 10 6 13 79.17 6.63 13 81.79
12 6 8 58.33* 6.63 12 77.63
14 6 9 62.50% 6.63 13 81.79
11 5.67 14 81.96 6 14 83.33
13 5.67 12 73.63 13 79.17
15 5.67 12 73.63 6 12 75.00
3 17 5.67 10 65.29* 6 13 79.17
19 5.67 12 73.63 6 13 79.17
21 5.67 8 56.96* 6 12 75.00
16 6 15 87.50 6.67 15 90.29
18 6 14 83.33 6.67 14 86.13
22 6 13 79.17 6.67 13 81.96
a4 23 6 10 66.67* 6.67 13 81.96
26 6 13 79.17 6.67 13 81.96
27 6 12 75.00 6.67 14 86.13
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(srengy) | (seyana) | (Gewa) | (s1engw) | (s1eyana) | (3eway)

20 6.33 13 80.54 6.67 14 86.13

24 6.33 13 80.54 6.67 14 86.13

28 6.33 9 63.88* 6.67 12 77.79

5 129 6.33 13 80.54 6.67 13 81.96

30 6.33 12 76.38 6.67 14 86.13

34 6.33 13 80.54 6.67 14 86.13

25 6.67 13 81.96 7 13 83.33

31 6.67 14 86.13 14 87.50

32 6.67 12 77.79 7 14 87.50

6 |33 6.67 15 90.29 7 15 91.67

35 6.67 13 81.96 7 13 83.33

36 6.67 12 77.79 7 13 83.33

37 6.67 10 69.46* 7 12 79.17
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