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ABSTRACT

This study had two main objectives: 1) to develop a quality assessment
tool for systems thinking skills 2) to establish normative criteria for 4th-6th grade
students in the Office of Sakon Nakhon Primary Educational Service Area 1. The
sample consisted of 1,000 students from 17 schools, with testing conducted in three
phases: an initial trial with 70 students, a second phase with 430 students, and a final
phase with 500 students. The developed assessment was a multiple-choice test with
4 options, comprising 10 scenarios with a total of 40 questions. The research findings:
1) The systems thinking skills assessment demonstrated good quality with content
validity indices ranging from 0.60 to 1.00, appropriate difficulty levels (0.30-0.66),
satisfactory discrimination power (0.20-0.45), and high = reliability (0.82). The
confirmatory factor analysis showed excellent model fit with X2=0.24 (p=0.62, df=1),
RMSEA=0.00, CFI=1.00, and GFI/AGFI=1.00. 2) The normative criteria for the
assessment were established with T-scores ranging from 21 to 76, using the linear
equation Tc=21.39+1.37X. Students' systems thinking skills were classified into five
levels: very high (8.40%), high- (25.20%), moderate (36.60%), low (23.20%), and

needing improvement (6.60%).
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Fetunou il
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2, quﬁ’JLLﬂiﬁ’j\muﬂ iloiiAn gy

3. fvuadsualvsofinnsanynadendlululd enafiinnnd 133

4. \Wiguleuigunly uiagds wardsediuginismislaanunsaazilugnisufda 1a
wazaztlugnsussanamutvang

5. densufluiidnian

6. iluvaaealfuR muszezaaivanyay

7. Aamnunan1suuRueg1lnaTe

8. uAluAsuuasgainnnsasluismsufoRny

9. MUUANNTFIITUH UMY
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LARveIlnasiou Wl (Peter MSenge) Teuna Useys, 2548) Uwosiou Wad
(Peter M.Senge) Lﬂu;ﬁda&gﬂumﬁﬁmwmwm Center for Organizational Learning W4
MIT Sloan School of Management Lﬁuﬁﬁ’lmiﬁméwﬂmwu (Systems thinking) 11
UsegnAliiuseuuUImMILagnIsassan el [WIvesHauniiada The Fifth Disciplines
The Art and Practice of the Learning Organization (A.A.1990) Lagilguniiadgedn 2 1au
WietsuuzihmAUFoRliuAesAmsAiFeInsasuLUadlug “esdmauvainisiSeus” fe
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a
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Tunsue3szuy Ion NMSAATITEUULLINTN (system-wide thinking) N1sAnlsszuuide
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lnevia 4 seauiinaniunliaenafediuisAnTeINITANENTEUUAUNITUBIL UL
3 a a a 2 = ada o =
U4 (Iceberg model) NsAndeszuuiludnguuuunilivesisAnvesmyudnldlunisues
Tymlidnasluninmansaiiiindu lnemsfnlsszuvazilunstediiufauuuinunie
a Aa £ o Y @ £4 v A a ¥ [ 7
sULvUngAnssuiadu viliiusinmawestdyuazdadesing  Mferdesiulyniu q
Feagyhbiyaaaiin anulaludymassseuuiuegidndanniy wagazdlgnis
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Wil awaNsnIATeRisAnesEUY L9 4 sEiu dewanslunind 1 (gyissl Iauaua,
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srAUmAMIal
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AN 1 FEAUNNSANYRIYINYEARTNSTUY ANLIEAAYDINTISAAWNTEUUAUNITUBILUUN Y

B (Iceberg Model)
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WAAVINYENITANTITE UL Tszaunisinlu 4 sz fell (qiesau Fawaua, 2560)
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v oA a X 1 ' ¢ A ¢ & a Y Yy
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a -'-NI U d' a ‘g o Y v 1 a -'-NI a c’{ 3 a 2/
95U NEINUBUUUNUITLAATY AN AT U UKL ANTTUTAATUEY 1HnanlATIESa
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4. SLAUNIND1aDIVBIAIINAR (Mental model) nMwdnaasanuanLUsauLaiaus;k,
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Aa |

anveaIuls uiludaninadensusudounginssuuniign wu Jausssu Allew
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seitadganveusazii Weulssladwanmmivussnutym Nannsadilguadnsann

« ¢ & ea o Y
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2. NMIINUNINLATDIND

2.1 AMURUBVDIANULNYIATS
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AIVY NEYIUINE (2548) NA1IIN AIULNIBIATY AUYDS AFNUANEIAEY VDN
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Taugen (Concept) AABATIINIATIARAEVID IMATIUUgNABI ALY ol tazly

NS MULTER IV edeadu 2 33 A
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1.1 Toyanislanvagnisuanandusuudni (normal distribution)

a ) LY N v o €
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P w | & Y . . . 4'
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USR5 LINT VAT (AULUTUTIULALANLWUTUTIUTIUNVDITRAININ) U1NAIN
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4. M3Usziiumnuaennaesadlilag (Evaluating the Data-Model Fit) Hg33e
Usziiumnudenasesvatlunansrusznay lnefinnsanmannsiie lunan1sinsgvideya
! aa ey o o ! v v v a v cal A oA o
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29AUIENBUMNANLAFIU YSeR1alAIERRAN I TuNaN1TIAIIERUTENaUNSARdUl
Muuadeyadnzvedunavsauiulaimalve duusnlunisussdiupnuaennassvasluing
Ya v v Y ' a sl v = = aa
AIduReenTIAaautayaanAmmI e snussinalaauvgaunavse Biulunumguin

v v =} 1 (-7 a0 ‘&J a o v o I3
manislivselil widmunsaldeluiienainnnnisivuadeyadnmgvedunasiduseney
Liigneiag

4.1 arndwesdanguiu Wy Adntnesrussneuliuuan s o Ay
= v = [~4 [~4 2
Auvged sestinnluau Ludu
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4.3 ArnnuAanadeulusUazkunnsgILanndUng (fiunaa 2.00)
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Aatanltinanuaenades Wi Aradala-awadsastuegivuanguiiegiauay
nsiHudennalawuiEasmisanuasdnanyuy tunsainldnguiegavunaivg
®@NN91 500 wleed1Tull) adala-aunisonvauowug U aslunanUsenaund
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Mudeyaldeusednu

' s o 6 . . & [y 1 ' aal ¢ o
AlA-alAISELIMS (relative chi-square) WWudnsE@IUTENINEDRALA-AUAITAY
eI dasy ¢/ df) Taenanyly anla-auasduiustosnii 2.00 deilunadonnded

futeyadesedny (a3 daudy. 2547: 29; 91989910 Mueller. 1996)

AlA-duASaonunIn (nested chi-square) #39NTNAFDUAIILLANAIITENIN
Aatala-awadsdslddwiusuiieulinaduas (competing models) Iluinalagenndas

futeyaunndiiu msmuwaldditihmatale-aunifuaresrdaszvatlunanianaume

o w a
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o
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(goodness of fit index : GFl) AsHARTEAUANNNANAAUNUSULALAD (adjusted goodness of

v A U A

fit index : AGFI) wagawil insgauaunannaulie uisy (comparative fit index :CFl) ail

MauiiA1gsenI1e 0 89 1.00 lnouuulnnesaodauasdii (@ Faudy. 2547: 29; 91989910

1 Y o A

Diamantopoulos & Siguaw. 2000) t@usLuza1 8199l GFI uagadtl AGFI iA1u1nnda 0.90

[ 6 (3

uansinlueaiinuaenndediuTelaltIuTEanyY auaziuwilaes (&3 Taudy. 2547: 29;

Y

=]

91989970 Hu & Bentler. 1999) tauauwuydn 0wl CFI 3A1NAT1 0.95 Lansin lung
donAnedfiutayalelszdnyd wenaniiAruanauaaianiouradlung Wy A15INYeN
' a o w & .

ARG IaeanAwvaslusUATIULNATEIU (standardized root mean square

residual : Standardized RMR) @1 Standardized RMR 8g/5¥1314 0 £i9 1.00873Fdn I
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0.08 wansilunadenndesiuteyaidsuszindd AsnvesAtadeidsaoswosniny
AaALAAew TneUszann (root mean square error of approximation : RMSEA) Fapn
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adlan1sarenaiunfiannuuuininyensAnidessuuvesiniFeutulszaufneUn 4-6

f18819015%1 a waz b luaun1swensal TC = a + bX Aaelusnsy Excel

[

1. uuzdaun1TWEINTal #N1TNEINTILUUIND D8 AUR FURUIUAL:
TC=a+bX
lngi:

TC = AMRBINISNEINTA] (ASLUUNUAUNR BTaANAIUIALLS)

X = fuUssase (AzLuURU viSerAdy)

a = AAsil (intercept) @udue TC 1ila X = 0

b = AduUsEanSanutu (slope) uansnsInIsdsunUames TC e X
Wasuula

*yndalidan TC wazdoinism a waz b newailuldwennsal TC lunteunds d1dudes

T Aafuuagd e uuuNInTg YR X SIuUa198eing 1o

2. man3gudayalu Excel
2.1 psalmadalaiien TC
Tl3smaAmensalanAnadswazd U leUuNInTgIuYes X Tnadunouni:
o 1 dl 1 ‘NI
1) AaALRdsweTdIUUEAUUNIATTIUYET X
o 1 d‘
ANUIRIANRATVDY X:
=AVERAGE( :.)
ALNEILL UL UNIINIFIUTD X:
=STDEV.P(_:.)
2) AUIEUAT Z-score VB9 X
Tansiliemvussunisvesdrziuuiunglungudaya:

=(_.- Anady X) / drulesuunnsgiu X
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2.2 mstoudayalu Excel

1) {Wa Microsoft Excel

2) Joudioyanzuuuiu (x) adlunediniusn uazl¥gasande 2.1 emuiae
ATLUL TC

v v

A79819915199 8PN WL AIN:

HniFeu | avluuAy (X) | Aziuunaugiun@ (TC) (Auaa)
1 20 55
2 25 60
3 30 65
4 35 70
5 40 75

n3IRAUITelagnenau L iunTALIN

%4 = 4{ 4 1 i
3. N15AURMAIENUSEENS AN (b) wazA1meid (a) Tu Excel

s
a a 4

3.1 AulAIENUsEANSANUTY (b) A2eWendy SLOPE()

1) AAnTiadneiidosnishiuaniaves b

2) “uﬁqmsialﬂﬁf waInA Enter:

=SLOPE(B2:B6, A2:A6)

*§0819 B2:B6 AY198sAAziunesIUnG (TC)
10879 A2:A6 ADYMVBIANASLUUAY (X)

3) nadwsnldde b = 1
3.2 AuIuAIASH (a) Faedlerid INTERCEPT()

1) PanflwasinsidosmskiiansAues a

2) ﬁmﬁqmﬁialﬂﬁ WaInA Enter:

=INTERCEPT(B2:B6, A2:A6)

3) HaansNlade a = 35



4. g319aunnswennsaily Excel
NATILFINNNSAIIRL TC=35+1XTC = 35 + 1X
MINABINITNEINTAIAT TC d1MSUAIAZILULAY X = 32:
1) ;Anwadfidesmsliuaniaans
2) funigmsneluiiuding Enter:
=35+ (1*32)

3) wadwsile: TC = 67

5. a3u

1) mazuuwnagiung (T0) Tneldrindeuas Z-score
2) 19y SLOPE() waz INTERCEPT() 1A b uaz a
3) Tiaunis TC = a + bX AuleAINeINsal

4) 19 TRENDO) nennsaiAigesnis
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T 65 FulV G

T 55 T 60 a9
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BAZAIANUU-AIULAY A8TUSNSH SPSS

Reliability Statistics
Cronbach's
Alpha Based on
Cronbach's Standardized

Alpha ltems N of Items

.820 .822 40

Descriptive Statistics
N Skewness Kurtosis

Statistic Statistic Std. Error Statistic Std. Error

Az doszAuanumsal 430 221 118 -.632 235
Az IO sTAIIIAY 430 547 118 -.252 .235
Az mToswAy Tnsase 430 .358 118 -.548 .235
nzinmzImvioszdunWiineIveIAIIAA 430 .365 118 -.115 .235

Valid N (listwise) 430
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NANISAATIZAANUNLINTUTILATIE519 (CFA) AelUsnsa LISREL

4
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LISREL Windows Application - [Systernthinking CRALLPI]
o¢ File Edit Setup Model Output Options  Window  Help

D|c|e|m| &|mB| &/ SB|2
ITUs@lss==s|==-z

I Systemthinking-MCODEL1

DA NI=4 NCO=430 MA=CM

LA

S5IT PAT 5TU MOL

FM FI='C:\Usershacer\Desktop' CFL-Systems thinkinghSystemthinking.dat' 5Y
MO NX=4 HE=1 TD=5Y

LK

S5TTU

FR LX(1,1) LX(2,1} LX{3,1) LX(4,1)
PD

OO PC FS5 5C ND=3

H

LISREL Windows Application - [SystemthinkingCRA.LP)]
o File Edit Setup Model Output Options Window Help

D|[es|m| & [w@| | S/0)2)
BIUS®| == == =

TI Systemthinking-MCDEL1

DA NI=4 NC=430 Ma=CM

Lo

SIT PAT 5TU MOL

FM FI='C:\Usershacer\Desktop\CFA-Systems thinking\Systemthinking.dat' S5Y
MO HNX=4 NE=1 TD=5Y

LE

STTU

FE L¥(2,1) LX(3,1) LX(4,1)

FD

0T PC FS5 3C HD=3
OU MI HD=1

H




LISREL Windows Application - [SystemthinkingCFA.LPI]

" File Edit Setup Model Output Options Window Help
D|es|m| & %@ i S/ 2
BIUS PG ==s=s|===

TI Systemthinking-MODEL1
DA HNI=4 NC=430 MAR=CM

LA

5IT PAT S5TU MOL

KM FI='C:\Users\acer‘\Desktop\CFA-Systems thinking\Systemthinking.dat'

MC HNX=4 NE=1 TD=5Y
LE
STTU

FI LX(l,1)
VA 1 IX 11

FR LX(2,1)

L¥(3,1)

LX (4, 1)

LISREL Windows Application - [SystemthinkingCRA.LPJ]

S+ File Edit Setup Model Output Options Window Help
Dl # |3 ¢ S/02
I US@Hs===s|====

57

TI Systemthinking-MODELL
DA NI=4 NC=430 MZ=CM

LR

SIT PAT STU MCOL

M FI='C:“\Users‘acer\Desktop\CFA-Systems thinking\Systemthinking.dat' 5¥

MO NX=4 NE=1 TD=5Y
LK
STIU

FI LX(1,1)
VA 1 LX 11

FR LX(2,1)

L¥(3,1) LX(4,1)

FD
100 PC FS 5C ND=3
OO MI ND=1

H

=0.197+ EV
1.094
/‘.463" e -—
-0.040 n
0.468™ S "/.3.760
0.423= MOL

Chi-Square=0.24, df=l,

P-value=0.62433, RMSEA=0.

0

0

y—1.000
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Goodness of Fit Statistics

Degrees of Freedom =1
Minimum Fit Function Chi-Square = 0. (P = 0.)
Normal Theory Weighted Least Squares Chi-Square = 0. (P = 0.)
Estimated Non-centrality Parameter (NCP) = 0.0
90 Percent Confidence Interval for NCP = (0.0 ; 4.4)

Minimum Fit Function Value = 0.0006
Population Discrepancy Function Value (FO) = 0.0
90 Percent Confidence Interval for FO = (0.0 ; 0.01)
Root Mean Square Error of Approximation (RMSEA) = 0.0
90 Percent Confidence Interval for RMSEA = (0.0 ; 0.)
P-Value for Test of Close Fit (RMSEA < 0.05) = 0.

Expected Cross-Validation Index (ECVI) = 0.04
90 Percent Confidence Interval for ECVI = (0.04 ; 0.05)
ECVI for Saturated Model = 0.05
ECVI for Independence Model = 2.9

Chi-Square for Independence Model with 6 Degrees of Freedom = 1215.3
Independence AIC = 1223.3
Model AIC = 18.2
Saturated AIC = 20.0
Independence CAIC = 1243.6
Model CAIC = 63.8
Saturated CAIC = 70.6

Normed Fit Index (NFI) = 01.
Non-Normed Fit Index (NNFI) = 1.0
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Parsimony Normed Fit Index (PNFI) = 0.

Comparative Fit Index (CFI) = 1.0

Adjusted Goo
Fit Index (PGFI) =

Parsimony Goo
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