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Abstract

The purposes of this research were to: 1) compare student’s systems thinking ability before and
after learned through the Use-Modify-Create framework (UMC), and 2) study student’s systems thinking
processes after learned through UMC. The research sample consisted of 16 sixth-grade students, selected
through purposive sampling. The research employed a one-group pretest-posttest pre-experimental
design. The research instruments included: 1) lesson plans and learning behavior observation forms used
in units 1 to 3 with content validity, I0C indices of 0.97, 1.00, and 1.00 respectively; 2) a systems thinking
test with reliability coefficient of 0.93; and 3) a evaluation form for computer models with an inter-rater
reliability of 0.99. Quantitative data analysis included descriptive statistics and the Wilcoxon test.
Qualitative analysis was conducted through content analysis of student behaviors during model
construction. The results indicated that: 1) The student's systems thinking ability significantly improved
after learning through the Use-Modify-Create framework, compared to before using the framework,
at a statistical significance level of .05, and 2) Student's systems thinking process developed in all three
dimensions: (1) Identifying system organization - students analyzed system components and identified
relationships in the digestive system; (2) System Process Analysis - students analyzed the effects of
relationships; and (3) System Modeling - students designed and built new models based on a given

situation, analyzing causes and predicting outcomes based on changes within the system.
Keywords: systems thinking, Use-Modify-Create framework, human digestion
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(effect size) wag a@a% Wilcoxon matched pairs signed-ranks s?idlﬁwamﬁmaauaaﬂuﬂugﬂmaqm
Z way Asymp. Sig. (2-tailed) InBA1 Z WaAIsEAUAILLANGA19T098 A UAL LTS LAS Danang
(signed ranks) 5817190 UWATNA NS 8U wazA1 Asymp. Sig. (2-tailed) Ao p-value 7 44
Wisuiisuiuseiudodidy 05 adadduadfuuulydamisdmes (Non-parametric test)
fnzanfudeyaiildandiogisvuinidn (n = 16) wazliidunisuanuaauuutni msidenldada
Haflnusnzaumnniadfdansinesild
4.2 FoyATIAUNMN

AATILVVBLANUUUNYANTIUNTTBUT TEINUTsuvetnTsus i un15UsELlY

FUTULUUTIADIOUNLADS LABnonTiangAnIsuiiasiounIzuIUNITAATNSZUUA LA UAINTTY
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l¥n153msgsiiiont (Content analysis) 3LAT1EYINTEUIUNITAATITEUUIINNGANTTUAITTEUS
leiun nsasalanu Ms81uYaTia NsUTULAIE warn1sas1ayasvia Antduiinan1suseidy

FuruwuuTaspeuiiwesuldiedudulazeulemginssundunniunu N uNY

HAN153Y
HANTIATIETRLaMIIngUTEaIAveINITITe UsIngransll

1. HANTSUSIUIEUTZAUAIUEINTO LUNISAALTNTSUUNDUKASHAINISNAADY

{37l nazuuud laa1nnisviuuunaaaun auls suLasna s suNIIAT 18 A e

¥

AadRNUgIULAZ Wilcoxon test Wu31 nasaIniniseulasunisdnnisiseunisaeuingmansniy
nyauwIAn N5l-Usuuse-adeassd (UMO) seauauaunsalunsAnliessuuvesinitou 10 Au
Anduduadesovay 62.5 ansaimulegluszdunans way 2 au Andudadedevay 12.5
wanlegluszdugs egslsinu dsliiniFeu 4 au Andudiededesay 25 fidinsegluszius
TuduAnedsnziuuauaunsalunsAndessuundainiuain 2.50 Ju 7.63 asveuldidui
N139ANNSITEUTAUNTBUKLIAA UMC HredaasunisiauinyeAndaseuuegadaiausiuiy
AruInBNSnawiniu 0.88 datdu Effect Size aunluguaznanisnagoun1s@da dm1 p-value
winfu 0.00 Feanansaazulédn sefumuanansalunsAndessuuvesinBeunldiunsiansSou

o w

NseEeUANINTBULIAA UMC naaseuaenineussuegeiituddynisatiansgsu .05 (1519 1)

f1319 1

KANITUSYUTIEUTEAUAIINEINTTO UM TANTITY UUNDUMASIauSeY (n = 16)

Asymp 5EAUAMNEINNTATUNTAALTeTEUU (AL)
113
4 Sign. M r :
NAgaU #n nang N
(2-tailed)
AU -3.52 .00* 2.50 0.88 16 0 0
nadl3uu 7.63 4 10 2
*p<.05

Sl ef91sanAzLULLAE BReNAINeIA UsTnouvesa a1 salun1sAndeszuu wuan
fnsianniunnssiuluudazesdusznou esdusznouiifinsiamnuniigafe Wnven1sinsen
NSEUILUNTVBITLUY TlATUuULRA snduSouinduainnousou 1.56 Avuu wavsinwenisadng
LUUTI9998ISTUU dAvuuuRAsnduSouiintuainouou 3.25 Avuuy SaAuaAIIuInsnsna
winfu 0.88 ¥l Effect Size vunaluguaznanisnaaaun1ea@ia dA 11U 0.00 wag 0.00

Aua1ey Feanusoasulandi dniseuilasun1sTanisiTeun1TaeuIne 1M1ansANNTRULUIAR
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o o A
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a a Z Sign' r 1 = 1 = v v
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(2-tailed)
nsszyesrUsznaulussuy
.06* 0.47 0.63 0.72 0.94 0.77
(3 AZLLUL) -1.89
A IATIEINTLUIUNTVDITEUY
-3.52 .00* 0.88 1.88 1.20 3.44 1.71
(6 ALLUU)
ANSES1MUUIIABIVDITEUU -3.52
.00* 0.88 0.00 0.00 3.25 1.18

(6 PELUL)

*p<.05
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