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Aggressive Behavior of Autistic Students Participating
the Aggression Replacement Training Program

Prayut Thaithani”

ABSTRACT

This research aimed to examine physical and verbal aggression of autistic students
participating the aggression replacement training program. The participants were 9 elementary
students (divided into 3 groups of 3 members each) who had a primary medical diagnosis of
Autistic Spectrum Disorder, the teacher observed that there were physical and verbal agQression,
and also parents agreed with their children’s participation. The research instruments included
1) Aggressive Behavior Data Collection Form, in which frequencies within 5 periods of time were
recorded daily, and 2) Aggression Replacement Training Program was organized for 30 minutes
in each session, 2 times per week, accounted to 10 weeks in total. The multiple baseline design
across groups of subjects and visual inspection were implemented. After attending aggression
replacement training program, all participants showed decreased level of physical and verbal
aggqression, resulting in constantly decreasing trend of each group. This can be interpreted from
the mean of every group after completion of the program, which fell below baseline data. Therefore,
this program can be considered as an efficient aggressive behavior modification that is a suitable

for autistic students.

Keywords: Aggressive behavior, Agqression replacement training, Autistic students

’ Corresponding author, Educational Psychology and Guidance Program, Faculty of Education,

Nakhon Ratchasima Rajabhat University Nakhon Ratchasima 30000. email: p_thaithani@hotmail.com
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danvin o dlanvin 10
. . . > , 5 . .
N1TULAPNBITNOL (expressing affection) NTADLAUNADAINNANLYAI (responding to failure)
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The Relationships between Metacognition, Self-regulation and
Mathematical problem solving ability of Upper Primary Students
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ABSTRACT

The purpose of this research was to examine the relationship of linear structure of metacognition
and self-requlation in learning mathematics that affected mathematical problem solving ability of upper
primary students through causal modeling. Sample was derived by multi-stage random sampling, consisting
of 237 fifth grade students in academic year 2016 in Songkhla province. The research tool was a questionnaire.
This questionnaire was used to analyze the descriptive statistics by using SPSS and to analyze the causal
modeling by using LISREL 8.80.

The results indicated that of the relationship of linear structural model of metacognition and
self-regqulation in learning mathematics that affects mathematical problem solving ability of upper primary
students was consistent with the empirical data as demonstrated by the following fit measures: chi-square
test (x*(34, N = 237)) = 41.88, probability (p) = .17, goodness of — fit index (GFI) = .98, adjusted goodness
of fit index (AGFI) = .97 and root mean squared forecast error (RMSEA) = 0.03. All variables in this
model can be used to explain the variance of students” mathematical problem solving ability for 37%.
The self-requlation practice in mathematics learning had a direct effect on students’” mathematical problem
solving ability and had an indirect effect on students’ mathematical problem solving ability through
metacognitive behavior in mathematics. Furthermore, metacognitive behavior in mathematics itself had
a direct effect on students’ mathematical problem solving ability. In conclusion, our results showed that
students with higher scores on self-regulation practice in mathematics learning would have metacognitive

behavior in mathematics, resulting in a better performance on mathematical problem solving ability.

Keywords: Self-regulation; Metacognition; Mathematical problem solving ability
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pdamani deflusngiufidrAnlunsfnEanennisuaesing 1wy inenmans
Aranssumans dwnmans penfiames vad adeiluusadnsuiidAnfivilianeinis
wazmAlulafisnyfauthedennluynduil wenanidludusnieedniduaras
gireu lnagaaanareanuiuauingda dwsns NesdeudslunsAniinisanaununnsinagy
Boendiuainnndnszdunsdung Anuannd anuudiue AnNazndanitou naaaau
mssiaavlaiia saiudimnoddyuiasdunisdaniseunisaeunadinanans fe nnrden
T Faudannsruounisia uazivinmesng plFlunsuiiywiludialszadu dhunsin
Tneldfnuumendinamansiunnmeiuluisazssiudy uaztinlszaunsnifanananiilu
‘ﬁuﬁ’mﬁﬁqﬁﬁylummﬁﬁiymﬁm 1 fiagsaanuiaeludinyszaniu auenanadldihadinmans

nausngundrAnyilsensuilareanisiAun NI Ins

] a & o o = o = = a

wAgnTymAnuReAusesnautiviaqiy A LadunnsnenisEauatinaans
gasiniFaueg lusziulivinela esanninFaudoulngaunsoumlymatinaansls
ndanddauazliduden widuitlandneududen dnEuuliainnsoanunNan

¢ v & o o ¢ ° [ a t% @ 1
anlanduaoulasfluilsdlaadyanealinenisauonld lnaagadinaansliaanuiugm
ANUATDINTTHUBOUANAAIERT ANALLTBINIAINANNINUTIUBDUALANFIUATLALTL
Uszanfnenmausu (Kaur, 1998) uinananfiug umsinwgs lunisnasuitymadnmans
Wlszaupnuagsalany anfluseaanAanssuiunisAnNNIs@nsn W (Swanson, 1990)

1 ar = o ] Vv a ar Vo =i o v o

wALNGauInIAnTEnduluAuNTTLUNTAR  wazdnlATuNNTEN NN ELlUANUANTANWA DL
NNN9N (Forsyth & Ansley. 1982) azdaulugjaulalunsansvidammnouignsiasauaziat
ANNANATYUDINTELIUNNTAAIANUNETY (NBIIRUNNNNIANHINTNATINIS, 2537) Tudunau
nesaungiiladeelininFaudipmzitym wazfinnn winaulianandeiiaase Hnviasan
UniFEuRmIanNa Nl nsumiyylaeldiuana (Leblance, 1977) Aenulunisan
n1s3aunITaeuAmamaniasiaeuls vt egdnenssintenisliiANd Ay
nMeaNsEEuNsseuiuNIzuuMsAnasEFaulndan iunsliinadidam (unwisead

BITNATOULINA. 2553 5)

Flavell (1979) nanfammaanidu duiluanuaiinsanianisfiniiuansainnsnion
NILUIUNITAALAZAIANG ] PiimaInnszLIunsAnteny lnaetalsngiluanuiviedu

Aanssunansaanaidvang InaFanduilunisAninaaiunisfa (cognition about cognition)
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Tnafauddaauiunnnuandfifiuiiumaeniduiuanuiomisiugiuduiuainud
UseANnsnINe29nIrUIuNINIannatloynn (Ahmet Oguz Akturk a; & Ismail Sahin. 2011)
waziflufiaeaniudn wanaendduiaudedlasiuauaNNTOnAGIRAERs (Vale'rie
Pennequin.; et al., 2010: 200; #1989a7n Borkowski, 1992; Carr & Biddlecomb. 1998;
De Corte, Verschaffel, & Op’t Eynde. 2000) Tmﬂﬁmwiu@zﬁﬂmmmmmm@ﬂﬁﬁiu
fansnasanisuitfoym (Borkowski, Chan; & Muthukrishna. 2000) (H@9@INnszULNNg
wnpeniduandnlidaedFaulunsuemndayanuaiifoodes ueadiuanudniug
szuinsdaiaasdutlyuazaisiunuiigniiasdmviudom (Kramarski. 2004) saalid

2 a v 18 1 v A a a v aa
NITLABNLACANALUNRENT Tmﬂm\mguumwmﬂ@iumum‘faﬂﬁymmm @“\]’]ﬂﬂ'ﬁ‘LLﬂﬁﬁQM’WlN

ANHUTARANU (Crowley, Shrager; & Siegler. 1997)

TuanueneeREaAYENAURIEMIUNIANELUARQTIEN 21 Af MNMENNININL

AedlunIgiFey LHeaINnITiINUAWeDallunTeuIunITNYARREINITONNUNY 1AL
o & a a | ay v al

wazpauax asidngilszasainan]asuulamginssuassnuiedilgilhmnaisesnis fiEou
NaunrannuALedlunTEal Juualtunazynganssunauiamuitivunaionadd waz
negreuaNsnFeuilafcenuedddiieauwsazdatlilszauannuguialunisFeurinuu
andanyRedaelidFewinnsGauilinaentin (Schunk & Zimmerman. 1994) ANaNU3AE
UBITIALAETNLN DTN (Schunk & Zimmerman” 1998 cite in Zimmerman. 2002)
WLIANNINEUNTTUIUNTNIMNUAWETUNEaUlA 8nanismiuAuesa Nt

[ Q( = v a v o a o . .
LAZNAGNDNIENINITLITEULDILLTEU ADAAADIN1LNIUIREUDY Franziska Perels; Tina Gurtler;
uwaz Bernhard Schmitz (2005) Wuan mitmummuﬂ@%%miﬁ’ﬁummmm:maﬁﬁmm
nldguansenuienisWmuIAMNaINITluNTIALALeILARNAn WATAINITONNUY
ANamNTalun Ut laBnAe 8nNsulAaaas Serhat Arslan (2074) WUANNTANNL
mueailusaudsnennsnlinmaenidunddry gEsuntszauniemiunuesgaasidssaunisnl
TuyneeiunpanddulaznszUIuN1sNgauuasandl i uINNIsaLaTiNIz LU

putesarianlsdamiponiswmuninesiunaeniduiuetne

FAELANAAINANTN9Y  UAAITNANANNUSIDINANABNTTULAZ NI AT LALLEY
lumsFauniirannuaanolunsuilymetiamans wARNWIRenHnuanlduniniaLan
I iuAN NN US LAz ANNdanAaaassaINadLls asdudluaiumudsnd Ay idnun
= i o o A a v vy a o o a
Huasanisanrauniraauluanrssn 21 MuligFauaunsaivineruaznseuIunIgAn

wlgluuATymluddalszandulaass fRauRaulanasAneanudniusaalmaonidu
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o o =l o v d' | o =
nmsmnuauiedunisFeuiuansainisalunsundyuiieduuuomidunisdanisGou

a o = v v ar < t:l
msaeuAmimansluszaulszanAnmliranuasnsalunsuidymuasiadunananie e
ATIAANARTIBNETEUNRLNQININEIIU AaanaunaeudiFaunanunsnGaullimanues

wazdinsFauilinaendin

o o %

LANAIS9IUIFANLN ARG

Ao A

annsAnEIuAdsidneAnafuTadefidenasananainsolunisu ity
atinAanfnudnnaaeniduiluladenilafideauaniansaauaunsalunisuioym
ACIRANART (DI watyesiiung. 2539; fing adouies. 2545, W3TYATY BUUA. 2546
Bobby Hoffman; & Alexandru Spatariu. 2007) uaznsMNuUAMadunNsFaulT AtinANanT
Ailudnifadevilsdaravnanssanuanansdlunsufifynadamansituin (sge aunuin.
2555; Parvin Kadivar; Dasta. M, Jvadi. Sh; & Farzad. V. 2010) kazuanainni1sninu
AUAWEIlUNNITEUAIAANARTAZ AINANIIATIADAMNAINTOL LN IO ATIAANARTUAY
Saflutlasafidenaniensesie WAAANITUANE (TI0YATY AU, 2546) ﬁqﬁuﬁamqﬂumﬁm
Reafuimmeeniduuanieiiunmeaddd GFauitimemiumuedunisFoundinmanigs
azdiihmndlunsousadilaluumumwihiivewmues Wenuaeilandilymazamnan
numanmpanidunild TunsuddymuazpruamiuALeIRuaINnsouilantdlom

1AatalUsedNE N LAAIAMNANNUS LAAILLUAINA 1

WAABNTTY

ANNNETNNTOLUNNTUA
NNELIIF)

ifymatinmans

o a a = a a ar =
1. I WTYNLTALLT (2539); UnT 2d0)IHe.

(2545); W3nYas1 auuA (2546); Bobby

nsmnuauedy Hoffman; & Alexandru Spatariu (2007)

ATBHUANIAANARS

v 2. @988 AN1UNAT (2555); Parvin Kadivar;
Dasta. M, Jvadi. Sh; & Farzad. V (2010)

WWANABN DY . - . .
3. AI0YATN AUUR (2546)

ANNENNNTTLUNNTUA

ifymatinmans

REUAINA 1 NTAULBIAANITIRE
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"quﬂs:mﬁms?aﬁﬂ
LNBANHIANHAN WU LATIATNUTLAUTDUNAIABNTTY  N1TAINUAWLBIUNNTIE e

a a cala ! v a I3 o a o =
fmmﬂmmm@mwmm@mmmmmﬁﬁﬁlumﬂmﬂmmmmmmmmmmuﬂLiﬂuslmmuﬂimmnm

nallane

AUNAFIUNISIY

a a

1owepentdu HudaeandanswaiisuanN IR RaANNEATNNTOLLUNTLATIY N
AIAANART
o o

2. NINNUAWLAIIUNITFEUITIAIAFIERT LT WifaRe NN AN WALTILINNIIATIAD

v a 3
ﬂ'ﬂ"lN@’]N’]ﬁ‘ﬁLuﬂ’ﬁ‘LLﬂﬂmM’] ATDURAANEFT

o - - O
A8ALUUNIFIAE
szadnsdag Aa UnEauTulseaNAn=tN 5 TulsTaursAULTLONANENAUIANAN

WAZIUIALAN AINAFIUNNWAANUINTANENLTZ0NANEN @e1an 1A 1 Useantinsdnen 2559

AU 2,473 AU

Frasndse Ae UnFaudutlizonAnetd s lulsadeusysulssouAnenaniAnan
WAZUUIALAN L?mnnzimﬁfmﬂ'wﬂmﬂ‘%‘%mizﬁuLLuuumﬁumau (multi-stage random sampling)
{ARETVUATUI AL DIAIBENTATERALUIARNTALATI L AN TlATIa3Na a7l Hair, et al.
(2010) LaualimasldruAfIaEnINNTIRERENITIBE 10-20 AL AR NTLUTLHNMAN 1 WIS
FannsAse il linesfigeinstlszinuan swon 11 wisfimed warnnsiauinwu
TuNAreIRIetndly 20 Aude 1 fautls Auiuardaddatinannidasednatien 220 Aw gy
Tunsiduafstliidalfuuuaeuniumoundusnuazfipauanysnl d1uau 237 AL BB
LNENWaRanIsILATIEvdaya

faudlsildlunsias

ANNAINNsaluNsuAtymAdAAERS Aa NslEANNT Viney LavnIsaLiunig
nAmAAARSlunNsuafskuaAalunruiym Indldnszusunimneanas dszaunnsnl

A o a = ac [% 1% < o @
L‘W‘ﬂmmﬁhmaﬁmﬂummﬂﬂﬂ&lm T,m$;|Lmﬂfymms\mixmumnmz‘uumu QqﬂﬂqiwqﬂQWNL"U’ﬂﬂ

Ty nenauaulunsuidyyn neandunIsauLEY Lag NIATINAaLAADLTINATL

o a o a a ¢ ava = < ° o
ﬂ']‘iﬂ']ﬂ'i.lﬂut@\'iuluﬂ']‘é‘l,?ﬂu’)"ﬂqﬂmﬁlﬁqﬂﬂ‘a‘ AR ﬂqﬂﬂNL?ﬂuNﬂqﬁ‘m\‘iL{hﬁNqﬂ@qV?U

u

NIFHUIVDIAULBAIATNENENNAARIN MALUATATLANTINANNAR  WIdlauaTNgRANTTN
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Weliussgul i s UULLULHWI AW RANTTNA 8 IR UL I tlALTUNTNUANFANARWluNNT T

a ) a ea = & a v ° @
ﬂmmmmmmaﬂgummummfﬂ@mmmmﬂ’mmﬂuﬂimummmm@

\wenAaniidu (Metacognition: Meta) A ARNANNNTOVNSANUNIAATILAARAINNTD
FuFtanszUaUNNIAR NMeArLANLATLlsTIIuAINARTIRULIEY aatlsngiluang viFely
AanssumamsAnfisidhuanafiiang uinsenssusumsfarasarzyaas nenssuouns
AINANNLTTNALATY NITINUKY NIINUNIULAZRTIREaLIANNARTaIRLasBtNuTluaAL
JURBL AUANNTOINE0DAANNARNLNNTEE LNV BNNTNTEY wazanunnvnlldunToywm
Tugounisalsne 1o

\asdianldlun1sisn

iirasflaldlunisfusuradeysfelunasuniy Uszneufieuuuaauniaiade

a o v a 18 1 | v !
W@QNZ‘]ﬂQWN@WNW?IuﬂW?LLﬂﬁEyM’]ﬂmmﬂ'ﬁ@m? wiaaniu 3 nau LLﬂLLﬂ

AAUN 1 NITIAUALLAIUNNTEEUAMAANERT WHNLIANLUWIAAYAY Pintrich and
De-Groot (1990) Zimmerman and Pons (1988) Llae Duncan and McKeachie (2005)

NANANNNENVNRTTUWNAL .90 LULADUDINNANBLIUNIATUIENIUAT 5 TEAL

AAUT 2 LNANAANREUI VI UAIBAMAAIART WAUINIAININUARLURY ANART
ninsdadselue (2540) LAZAUNTUAT NERAUNT (2554) LALWMUIAINLLIARAYUEY Paris and

Jacobs (1984) HATANMINENTNSTL .80 wULdaUNNansziduuinglszunimn 4 s2au

= v a & o a
AOUN 3 ANANNTOIUNTUNT YW AIAANERT WNWIFNNILWIAA Polya, G. (1985)

HANAMNINENNIR1IL .83 WULIARANH T ulaaauamLis
< v
NSIALSIUTINTDYS

°o A @ % = o & o o o & = Al

ANHUNITALTILTINTRYAL R UNNANNUS 2560 AUNNFEuTulszauAnELN 5
A @ I o ! v P 2 ¥ a = a 2 = a
ilungusnatng liun TsaFauuiinszans lsaFenluiies lsaFauiuasiioee 1saGeu
Tanans TeaFaunuicans TrsFaugnautinuay lsaGeuianmens lseFeuinlszguen

a v YA o [~1 k4 v or
waleaiFaurinuazun lnefddufiumusndayasinsioies
N53LATIZRTaYS

M9 ayaNITALATIT AATIETANEDRRLTaIALLNE AT DNANHIUENTULANLAY
o a I a £ o o 1 o o
1035ulTuardinnzuAdndssAvaanduiugsndoudsdanalalulina Ineldllsunss

SPSS M79a@@LANNATILTILATIAT19adNAaNITIRRILLTILEaANENNTIL AT IS iRAlT N e
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U LATATINEALANNNANNALLBIHIAAAINANWUSLTIA U NTWAUN T U T a8 LT
Uszansinansimzilunaannisiaseade Iasldlilsunsy LISREL

Han15238

LANTATEAR AN A TLA BsanvniTadeTidanasia At ansnsdlun Ty
pilpFnaniresinGautuLssonAneTi 5 Uingd luasfiennaanadesiudoyadnlszdng
NNTUNRNHANINARDUANGFLA-AWATT NANYNAL 41.88 BIANDETY WAL 34 el
ANHNUNAZIY VNN .17 ANATUIRTEALANNABAAABY (GFI) M .97 ANATRIATLAL
ANNARAARRTILSULELEY (AGFI) Wiy .94 Aamilinszsurnuaanadaauiiay (CFI)
WU 1,00 ANATHINNANAIEURAEIANANNLANANGlALLs AN i (RMSEA) Winfy .03
Aduilszdns nenennsnfesiaudsnnnie avmarnstlumsuiidymadnmeans S
Wiy .37 uansdndautlsnansslilainaansnsnsanniuesunaasulslsauresnatatungg
Tunsuiilymadinamaniléfenas 37 FULUINT 2 wAZANINT 2

maviraaudlatloym

v
n19979UKLluNITUA

AN TOLUNNTUE oy

Tymadinmans
N9ANTUNNTANHUNY

nassnloyan

NITINLHL

NIIMNUALLEY

— ~ - Tunsudtloymn
NAIBLUNTAANITUNAY i

TunsFeu

Feuinng e 1emues - p
AtIAANARS

P P 4 o
ﬂQ’WNEﬂQ’WNL‘U’ﬂ.@LﬂEQﬂU

. - YAAR 91U NARD
NIMALAMNNENENN i

NTIALUATLANINENTY

N7 L

NTIALUATLANINENTY

NIANLTUNTANHLNY

chi-square = 41.88, df = 34, P-value = 0.16595, RMSEA = 0.031 mstRLALANITEay

NIATINADLNAANS

ungnyg: Under - pnuanunsaluniadilatloyyn; Plan = Anuanansaluniganaun; Do = ANuaue
TunsAfiuns; Eva = Anaananstlunisnsedatns; Mun - anuiaonadilafieaiuyaea vy nads;
Mpl = mMsfALALANIALLTL N1399UEY; Mdo = NariuAIuAmifEafUnIsAiun1smaugNL; Meva
~ PImAUAMLANIAEIAUNTATIRsaLHAANE; Selfcog - naABnaTiyny1; Selfma - naRBlUNNTAANIT
UNAATHUTHANN 1IBIAUEY; Selfco = NIIMALANNNEENN

WHUMWA 2 HANNTIATIEUIHIAAANNANTUE T AU TARE NAINAADANNAINTTLLNNG
v a I3 o & =
wnoymaniamaniaastnizeu sulssonAnEnaulany
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i U ar a JQ a o ar a ar dl ] !
AN919N 1 mmmﬂammamwmaﬂmma anmwufﬁmmLwlﬂ%wmmm@ AANHNAINITD

Tunsuilymediamaniaesin@audsulssandneaaulais

Aaunilsua wapanddulunuadinans AnugnsalumsudtiumafnAans
sautlsaniug TE IE DE TE IE DE
mrrAuAuedunTFauAtinAans 82" - 82" 53 297 25
waAaniFuluausuATInANaRT (.10) - (.10) (.09) (.15) (.18)

- - - 347 - 347

- - - (.19) - (.19)

ANEDR x*(34, N = 237)= 41.88, p = .17, GFI =. 98, AGFI = .97, CFI = 1.00, RMSEA = .03

L REICERVE AR TR GTIRI ) wmaanildulunusuatinmans AuaNIolunmsuilymadinAans

R-square .67 .37

UNELUE **p <.05, TE = Wasindnsna, IE = @vgnanisdey, DE = @7Enan1ams

ALATlUIIAL AT ANNARIALAREUNIATIIY

anusgeanisiag

definsandvsnarurasioulruddlanafiimmdy anmaned Usngan
Fautlsuea s ansnasaniannuamnsolunsuiywmadinmaniuiniign Ao ey
autedlunsBeuadiaaans SAvinty .53 atniiied A NNaDATITEAL .05 T83AINNRD
wpnaenidu lunuiuadiaamans SAwiny .34 luausieiu faudsuddifannase
wWmAanidu lunumuatamans Aa NInNUALEIUNITIUAIAAART JALINAL .82
QNI A ATUN AR ATITZAL .05 uTNIBnEnaTesaulsuliiidaanenuannsalunng

¥ a e o
LLﬂﬂmﬁ’]VﬂQﬂmm ANARNT ﬂiqﬂﬂ AP

1. MesmiuauedunsFauaminAaniians nanamsaduanfeinnAenidu
T U UAGIRAERT TANBNENAYINAL .82 BENINNUENAYNINANATIIZAL .05 WLARIIN
wngiFauinemiuauedumsFauatinmanigaasdanal i ouiinnaenidulunusiy
ANIAANARITIINGIIY (HasannmemiuawedunsFauiaiuanmangEauiinanadmmng
AUTUNIBEUTTBINUBIAENENENNRAFNN MALLATATLANTNANNAR UIagdlauasnafing s
= % ' ! v v A % a ea o o A va v v
walussquilvnng  dendealvgizaulduusd JuRResiuleddsunaaidymaunig
a o A o sy < P i v % v 9 vo o
Aunmans Ae Wawanuiyminasnathvandlulalineuasmniiazaeanilymilidisa
UAIANTIU AFBINENENHABAILLINNG FBINENENNAARNLAZ AILANALEILAAARB B i1

Turnztuaunanazuntymnulsd aaaAdeINLUAagee Arslan (2014) WUINNNIANNL
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putestalufanens iU AYINAABNTTY YAARLANNSINALIALLOITLAN G
taNAINALTIVINHLLALNITLNWNANABN TTUANGIUAY NNTAUATNNTELAUNNTNTMALAWLEY
daniflulsglamidniunsvmunyinesiuniaenidu  [wulhganuulasaes Oruc and
Aralan (2016) IwudinGautulszondnenln 5 aengueaesmlaTunsiFaunITaay

v o o a v v a ! a o ! v ! a
IneldnisiiuauedunisGauiidnldfidouson uanisdaenwudnaudilaluniseuy waas

o o

| a a a o lQI J 1 al o
ARITILAZNNTAALLL LNATABNUTULNNGITUBLINNULFATY

2. INANAANRAUL U UAUATIAAIART N ANTNANINATITIUINADANNANNITOLUNT
wilyyAdiaAaRT SAVBNEWAINNL .34 adNEUad AN NANRATNIZAY .05 Nan1TIaeil
duldmuansnmgnu uansdn mngEauiimmaanidulunuiuatineaniningay fas
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A Comparative Study of Teaching Thai Literacy Models,
Methods and Achievement at the Elementary Education Level
in the Reign of King RAMA IX
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ABSTRACT

This qualitative research explored teaching methods on reading and writing Thai Language at the
early primary school level during the past 70 years. Data were gathered from analyzing academic documents,
interviewing educators, and surveying primary school teachers. It is found that (1) the first 4 versions of
the National Curriculum, promulgated during 2480-2520 B.C., were content-based curriculum focusing
on what to learn and what to teach. Thai textbooks and reading books promulgated during these periods
emphasized on grammar and structure. Main methods of the teaching based on phonics instructional
approach. The 2 versions, promulgated during 2521-2543 B.C., provided reading and writing main concepts,
learning contents and objectives, and reading and writing instructions. 4 language skills was suggested to
learn simultaneously. Thai textbooks were developed based on phonetics and structure. Characters of the
story were at the same ages as students. Students started their reading lesson from reading words and
sentences naturally before learning word structure. The National Standard-based Curriculum promulgated
in 2544 and 2551 B.C. provided learning standards and indicators. The learning standards of Thai reading,
writing, and language grammars were stated in congruently and they were phonetics and structure-based.
Textbooks were designed using the picture-clue and color code. Teaching methods during these 70 years were
phonics or structure-based, word reading and other teaching methods. Percentage of students’ reading and
writing achievement were moderate and they were reported discontinuously and desultory by the Ministry
of Education. In the academic year 2016, 3.94 % of students with reading problem and 6.19% of students
with writing problem were reported.

Keywords: Literacy, Elementary school students, Curriculum, Textbooks, Models-Methods, Teaching Thai
literacy achievement
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ABSTRACT

This study compared the efficiency of public spending on education among ASEAN
countries using data envelopment analysis (DEA) is employed to quantify relative efficiency scores
at primary and overall educational levels between 2004 and 2014. Alternative combinations of
input, output, and outcome variables are proposed and discussed, representing educational
production and performance at national level. Efficiency scores are compared across models to
show consistency of educational performance rankings across ASEAN nations. The results show
a wide range of educational efficiency scores across the ASEAN, illustrating significant differences

in education systems across member countries.

The efficiency scores and rankings differ between primary and overall education; the
varying performance evaluations depending on objectives and criteria. The computations for
input-oriented efficiency scores show educational efficiency and ranking among ASEAN countries
for primary and overall education. Countries operating on the efficiency frontiers include Brunei,
Cambodia and Lao PRD. For Thailand, the efficiency scores were relatively poor when compared
to most ASEAN counties. Further improvements in Thai education are recommended, especially
regarding cost-saving policies, to increase Thailand’s national competitiveness among ASEAN

nations.
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Introduction

Education, both formal and informal, is an economic process for accumulating
human capital, ultimately stimulating the economic outputs of the nation (Becker, 1962).
Education raises worker productivity, fosters innovation, and facilitates technological
advancement. Education leads to increased national income and an improvement in
income distribution, and investment in human capital leads to a higher level of
economic growth. Furthermore, the educational level is often used as a fundamental
index to measure human and national development. Due to the lack of a quantifiable
measure, the contribution to human capital is sometimes seen through the level of
educational spending. Better quality education is thought to be synonymous with
higher spending on education. Consequently, the government contribution to national
education and human capital accumulation is measured primarily through the level of
public spending on education. The government is responsible for the development of
its citizens through public investment in human capital in terms of public spending on

education and has a vital role in the nation’s education.

The effectiveness of resource allocation in the educational sector determines
the related outputs and outcomes. Educational outputs, as specified by public objectives,
must be considered in association with the level of educational spending in order to
identify the ability of a nation to produce and manage its education. Efficiency in
public spending is a crucial indicator for helping to explain the suitability of a nation’s
educational policy and operation. Several studies have explored educational efficiency,
focusing on educational spending (Sutherland, Price, Joumard, & Nicq 2007; Gupta &
Verhoeven, 2001; Tanzi & Schuknech, 2000; Afonso and Aubyn, 2006). The studies
found that educational efficiency scores varied across countries and educational performance
differed from one country to another. Consequently, the contribution of education to
a country’s development may vary depending on the effectiveness of the resulting

educational system.

Educational rankings often focus on inputs, outputs, and processes, and consider

the effectiveness of a nation in producing education for its citizens. Most educational
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rankings concentrate on the quality of education and outputs, whereas efficiency and
effectiveness in resource allocation are sometimes overlooked. Educational ranking
relies on indicators from global institutions such as the International Institute for
Management Development, and World Economic Forum. World University Rankings
indicate the comparative level of education quality and performance across countries
using indices or certain economic and educational indicators. Many literature studies
rank educational performance on the basis of a country’s attributes or statistics, inputs
and outputs. For example, educational spending is a synonym for “good” performance
(OECD, 2014; Loockheed, 1988). Others rank educational performance using scores
or results, such as the PISA test ranking (Sutherland et al., 2007). Indices are also

applied to ranking methods, as well as efficiency analysis.

When ranked among ASEAN nations, Thailand has a poor evaluation compared
to others, despite having high government spending on education and continuing
improvement on educational policies. Thailand is often shown to be in the lower half
when it comes to education, despite the country’s relatively strong economic performance.
The World Economic Forum’s Global Competitiveness Report 2012-2013 showed
Thailand at the bottom in a list of ASEAN countries. In the internationally famous
PISA test, Thailand was ranked 50 among 65 countries in 2012. At the same time,
the Empathy Quotient (EQ) score test average in Thailand was 45.12 compared to the

standard scores of 50-100 (Chitawan, 2014).

Despite its evident usage for ranking and comparing across countries, educational
efficiency score are not widely applied to the discussion of education. This may be
due to a lack of understanding in educational efficiency measurement and its benefit
in determining the relative educational performance of countries. As a result, educational
efficiency scores and rankings are underemployed as a tool for quantifying and
measuring the performance of an education system. In this research, we measure
educational efficiency in ASEAN countries is measured using multiple combinations
of inputs and outputs. Focusing on the public spending variables, the efficiency score
are computed from the ASEAN education data set and efficiency ranking are presented.

The results can be used for policy evaluation to improve educational investment.
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Research Objective

To determine the level of educational efficiency of ASEAN countries when

government educational expenditure is main input.

Definition

Data Envelopment Analysis is a technique for measuring the efficiency of
decision-making units (DMU). It constructs an efficiency frontier based on the input
and output data from the DMU of all countries. The method accounts for the relationship

between multiple inputs and outputs simultaneously.

Efficiency in Education defines the capability to produce both quantity and
quality compared to the resources spent in producing educational services based on

the input and output data from all countries in a sample.

Educational Efficiency defines educational effectiveness as demonstrated in
selected educational interventions, to address the issue of effectiveness and efficiency
in education. Educational effective is representative of whether or not a specific set
of resource has a positive effect on achievement, and if so, the extent of this effect
is. Therefore, this concept allows for convenient classification base on the measurement

of inputs and outputs.

Educational Efficiency score defines the measured efficiency in education from
the available data under the DEA method. The score indicates the relative performance
in education for one DMU compared to the others.

Literature Review

The measurement of efficiency in education has induced extensive empirical
and theoretical literature. For this study, the literature review is divided into two parts:

Measurement efficiency in education, and Data Envelopment Analysis.
Measurement of efficiency in education

The overall concept of education efficiency is determined and measured using

many related factors. The methods are classified into two categories. External efficiency,
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which means the benefits accrue to students and society from earlier investment.
Whereas, internal efficiency refers to the relationship between system output and input.
IEEE (1994, cited in Boru, 2013) states that external efficiency in an education system
involves the interface between academic and vocational education, school and work.
For internal efficiency, the relationship between input and output can achieve the
desired results (output) with minimum input (Pradhan, 1981; Bowes a Douglas, 1977,
cited in Boru, 2013). Additionally, a number of studies examine technical efficiency
in education (Castano 1995; Sutherland et al., 2007; Aristovnik, 2013). Alternative
criteria is considered for identifying efficiency and discussing constraints to its
improvement. Most studies (Hanushek, 1986; Batare, 2012, cited in Lockheed, 1988)
examine the quality of an education system through effective allocation. Use of the
term “efficiency” or “effectiveness” depends on whether they are viewed from an
internal or external aspect. Studies applying nonmonetary inputs imply effective orientation,

those with monetary inputs imply efficiency.

Multiple studies have examined the determinants of schooling quality and the
comparative performance of education systems across countries using various quality
variables, including (Afonso et al., 2005) for public expenditure in the OECD. (Afonso
& St. Aubyn, 2005) for education spending in the OECD, and Gupta & Verhoeven
(2001) for education and health in Africa. In addition, DEA is often used in studying
the effectiveness of education spending, such as Afonso & Aubyn,2005, Afonso et al.,
2004) for public expenditure in the OECD, and Clements, 2002) for educational
spending in Europe. Additional methods, such as regression, can be applied to further
analyze the impact of various factors on efficiency scores (Batare, 2012; Afonso &

St. Aubyn, 2005).
Data Envelopment Analysis

The distribution of resources is a fundamental economic problem. Efficiency
analysis in general, surfaces in economic literature during the late 1950s. One of the
most influential papers at that time is by Farrell (1957), who introduces the concept
of relative economic efficiency (comprising technical efficiency and allocative efficiency)
pertaining to similar types of decision-making units (DMU). He identifies two different

ways in which productive agents can be inefficient if they use more inputs than is
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technically required to obtain a given level of output and a sub-optimal input
combination, given the input prices and their marginal productivities. An input-oriented
measurement evaluates according to how much input quantity can be proportionally
reduced without changing the output quantities and computed output-oriented measures.
One could also try to assess how much output quantities would be proportionally
increased without changing the input quantities used. The two measures provide the
same results under constant returns to scale but give different values under variable
returns to scale. However, both input and output-oriented models will identify the

same set of efficient/inefficient decisionmaking units (DMUs) (Afonso et al., 2005).

Data envelopment analysis (DEA) is a non-parametric frontier estimation
methodology originally introduced by Charnes, Cooper, and Rhodes in 1978 to compare
functionally similar entities described by a common set of multiple numerical attributes.
The DEA method identifies a best practice frontier, constructed by using a linear
programming combination of input and output. The determination of a frontier allows
for the calculation DMU efficiency within a group by comparing their relative distance
to the frontier. DEA allows for the calculation of technical efficiency measures, described
in detail, and either input or output oriented. Both input and output-oriented models
provide the same results under constant returns to scale and identify the same set of
efficient/inefficient producers or DMUs. DEA, has become input and output increasingly
popular and is often applied to measure efficiency It has recently been used in widespread
applications for public sector organizations such as commercial banks, investment firms,

and commercial airlines (Charnes et al., 1994; Avkiran, 2001; Cvetkoska, 2011).

The standard DEA for an output oriented CCR model can be describe under
the following optimization (Cooper, Seiford & Zhu, 20171 cited in Kaczyfiska, 201¢6)

maxd,

Subject to:

n H—
Xio = Xj=1%ijAjo, i =1,..,m

eoyTO < Z?:l}Irj/ljg, = 1' - S

0y =1
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Where n are decision -making units (DMUs), m are inputs and s outputs.
amounts of, uses X;; amount (X,-J- >) of inputs i to make ( Vi > 0). where r represents
the weight associated with inputs and outputs of DMU; is the efficiency score The CCR

model is known as the CRS model because it assumes a constant return to scale (CRS),

Research Method
Data

This study uses secondary data on education and economic indicators of Brunei
Cambodia, Indonesia, Lao PDR, Malaysia, the Philippines, Singapore, and Thailand,
from World Bank and UNESCO databases from 2004 to 2014.Due to a lack of data,

Myanmar is omitted from the DEA calculation.

The World Bank database is accessible through World Bank website (www.
data.worldbank.org/topic/education). It contains both the world development indicators
and education data. Information on employment rate, GDP per capita, and GDP are
from World Bank data. On the other hand, the UNESCO Institute for Statistics (UIS)
is an online data base on education (www.data.uis.unesco.org_education) UIS interactive
Data Tools provides data for key topics in education. Information on spending on

education, teacher-pupil ratio, literacy, and gross enrollment) are from UIS database.
Selection of input and output variables
Detailed findings of input and output variables

The research aims to measure the efficiency scores at two educational levels
within the scope of public educational spending: primary and overall. The selection of
inputs and outputs is limited by the data available for ASEAN nations, as well as the
scope of the study. The chosen inputs and outputs should be able to reflect the
production of educational services and represent what matters in the educational system.
This is to ensure that the important inputs and outputs are evaluated for efficiency

and the resulting scores used to describe the level of educational performance.

The study focuses on the measurement of efficiency on educational spending

using the budget classifications in the data sets of ASEAN countries for analysis. The
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government budget used in the education sector is employed to analyze government
performance through educational efficiency in the context of global competitiveness.
Government expenditure is crucial for education because it is the main source of
financial contribution for most countries, and it enables the acquirements of other
inputs in the sector. Government expenditure on education has been a major input
factor in efficiency measurement in multiple studies (Afonso & St. Aubyn, 2005 &
2006; Guzman & Cabana, 2009; Aristovnik, 2017; and Agasisti, 2014). In this study,
three expenditure variables are used, namely, (1) total expenditure at educational
level expressed as a percentage of total general government expenditure on education,
(2) total government expenditure in million USD, GDP and PPP adjusted, and

(3) government expenditure per student in USD.

Education is a process of learning and developing knowledge and skills through
a formal system to raise the competition criteria and increase economic development
by providing a highly skilled, educated population. Education systems around the world
face two types of efficiency issues: internal and external (Lockheed and Hanushek, 1988).
Firstly, internal efficiency is defined as the ability of the education system to use the
inputs from the education sector to provide high quality services. Secondly, external
efficiency captures the notion of producing skilled labor to match market demand. The
external efficiency of the education system is a typical example of its adequacy in the
labor market (Levin, 1976). The output selection relies on this internal and external

efficiency concepts, in relation to previous literature in the same area.

Learning refers to the outcomes associate with conventional education, reflecting
the quality of basic education supplied to the population through the learning process
(Aristovnik, 2013). Output variable examples, such as pupil-teacher ratio, number of
student graduating, literacy, PISA, and employment rate, measure relevant social
indicators (Gupta & Verhoeven, 2001; Afonso & St. Aubyn, 2005, 2006; Herrera &
Pang ,2005; Chan & Karim, 2012). In general, primary education aims to achieve
literacy and basic learning skills. The direct educational output, resulting from
educational spending, is pupil-teacher ratio, while the outcome of primary education

is literacy rate. On the other hand, education as a whole is intended to develop an
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appropriate labor force for the country as well as improving the well-being of citizens.
The overall educational outcomes would be economic development indicators, such as

GDP per capita and employment rate.

The sets of inputs and outputs proposed are shown in Table 2.

Table 1 Selected input and output variables for DEA analysis

Input Variables Output Variables
Finance Teacher-pupil ratio
- Public spending on education - Teacher-pupil at primary level
Learning

- Literacy rate
Economic growth and development

- Employment rate

- GDP per capita

Sources World Bank, UNESCO Institute for Statistics

The input variables are focused around public spending. The financial data
available for primary education differs from that of overall education. For primary
education, the percentage of expenditure is used to represent its importance from a
government perspective. The total public expenditure on primary education is measured
against total resources in monetary terms invested by the government. Lastly, government
expenditure per student illustrates how much it invests in a primary student, and is a
better indicator of public financial support provided to students. The output variables
are selected on the basis of the objectives and important goals applicable to specific
levels of education. For primary education, the chosen variables, namely teacher-pupil
ratio and literacy rate, relate to global competitiveness and the teaching and learning
process. For overall education, national economic development goals are selected in
terms of employment rate and GDP per capita. Input and output variables chosen for
this study have been used by several other authors examining the relationship between
educational inputs and outputs, and the efficiency measurement (Barro, 2001; Hanushek

& Luque; 2003, Gupta & Verhoeven, 2001; Afonso & St. Aubyn, 2005, 2006a).
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Data analysis

In this study, a country is assumed to be a decision-making unit (DMU). Inputs
and outputs are education-related variables and development objectives, respectively.
DEA constructs the frontier and simultaneously calculates the distance from other
(inefficient) countries from that frontier. The distance from the frontier is used to
measure efficiency. DMU homogeneity is an assumption in DEA where they must all
satisfy secondary rules. Firstly, the DMUs must carry out similar activities and have
the same objectives. Secondly, these should utilize inputs and outputs as educational
efficiency indicators. All DMUs in this study are chosen for their objective efficiency.

They are homogeneous units, using the same resources to produce the same outputs.

This study focuses on input efficiency scores rather than output efficiency scores
as the former provide a more straightforward interpretation for policymaking in term
of expenditure reduction. The cost reduction due to the better allocation of government
expenditure on education can be done using various educational policy mechanism.
Looking at educational performance in terms of input, cost or allocation efficiency aims
to lower operating costs and induces cost effectiveness and reduction. Therefore, this
study focuses on input efficiency since it is more meaningful for policy implementation.
The study employs CCR model with constant return to scale assumption due to its
focus on expenditure for input factor. The CCR model supports that the output level
is proportional to the input level for a given unit. It is assumed that expenditure is

proportional to educational output (Mancebon & Mar Molinero, 2000; Kaczynski, 2016).

Efficiency scores and rankings are computed for separate models based on

input and output combinations. Table 2 summarizes all models for DEA analysis.
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Table 2 Input and output combinations for DEA analysis

Educational level Input

Output

Primary (G1-G¢) | Expenditure on primary education (%)

Teacher-pupil ratio

Expenditure on primary education
(million USD)

Literacy rate

Government expenditure per primary

student ($ constant)

Overall Expenditure on education (%)

Employment rate

Expenditure on education
(million USD)

GDP per capita ($ constant)

Research Results

(1) Efficiency rankings in primary education

Primary education is fundamental and compulsory, with the aim of enriching

children’s development. Primary education usually focuses on teaching students basic

skills, such as reading, writing, cultivating morality and thinking ability according to

their personal needs.

Model Set 1.1: Output-teacher-pupil ratio

in primary education

The DEA analysis for educational efficiency when considering teacher—pupil

ratio as the main output is presented in Table 3, and the results are shown in Table 4.

Figure 1 provides a visual comparison of efficiency scores in this category.

Table 3 Summary of input-output variables for DEA calculation

Model Inputs Outputs
1 Expenditure on primary education (%) Teacher-pupil in primary
2 Expenditure on primary education (million USD) Teacher-pupil in primary
3 Expenditure per student, primary education (USD) | Teacher-pupil in primary
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Table 4 Summary of efficiency scores when output is the teacher-pupil ratio

Country Model 1 Model 2 Model 3
Expenditure on Expenditure on Expenditure per student
primary education primary education on primary education
(%) (million USD) (USD)
Efficiency = Ranking | Efficiency  Ranking | Efficiency = Ranking
Score Score Score
Brunei 1.000 1 1.000 1 0.072 8
Cambodia 0.139 9 0.133 3 0.695 1
Indonesia 0.397 6 0.004 9 0.243 5
Lao PDR 0.293 7 0.326 2 0.670 2
Malaysia 0.828 2 0.016 6 0.092 6
Philippines 0.189 8 0.009 7 0.245 4
Singapore 0.803 3 0.056 4 0.021 9
Thailand 0.449 5 0.008 8 0.081 7
Vietnam 0.557 4 0.018 5 0.266 3

Source Author’s calculation

Table 4 shows the relative efficiency scores for primary education in
ASEAN countries under the assumption of constant returns to scale. The number of
teachers hired is a direct output of the government expenditure on education. In turn,
the number of teacher per 1,000 students can influence school environment and student
learning. The lack of teachers would affect the care of students and student learning.
Efficiency scores in this section represent ability of government to translate financial
support to number of teachers per 1,000 students. From the results, Brunei and
Cambodia are most efficient in allocating resources for the provision of education.
They are located on or close to the efficiency frontier and ranked No. 1 for relative
performance. Brunei ranks first in models 1 and 2 (percentage and total value) and
Cambodia ranks first when expenditure per student is considered. Thailand’s perfor-
mance is generally low in all models. The results suggest that Thailand has a problem
with the effectiveness of public spending as it allocates a high percentage of its edu-
cational spending on primary education, yet the investment is not reflected in the

resulting teacher—pupil ratio. Low efficiency scores imply the ineffectiveness of the
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government on the issue, thus leading to poor learning and school environment for
students. The low efficiency scores also suggest that educational spending is used for
other factors rather than hiring teachers. The inefficiency can indicate the lack of

importance of teacher hiring in those countries.

The efficiency scores from 3 models are presented graphically for comparison

across countries and across models in Figure 1.

Average Efficiency Score

—— Primary education ( %)
—-— Primary education (Million USD)
—=== Primary education (USD)

Figure 1 Efficiency scores for primary education: output teacher-pupil ratio

Table 4 shows the relative efficiency scores for primary education in
ASEAN countries under the assumption of constant returns to scale. From the results,
Brunei and Cambodia are most efficient in allocating resources for the provision of
education. They are located on or close to the efficiency frontier and ranked No. 1
for relative performance. Brunei ranks first in models 1 and 2 (percentage and total
value) and Cambodia ranks first when expenditure per student is considered. Thailand’s
performance is generally low in all models, suggesting weakness where educational
spending is concerned. The results suggest that Thailand has a problem with the
effectiveness of public spending as it allocates a high percentage of its educational
spending on primary education, yet the investment is not reflected in the resulting

teacher—pupil ratio.
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Model Set 1.2: Output-literacy rate

The next set of models considers the DEA analysis for educational efficiency
when considering the literacy rate as the main output. The literacy rate is measured by
basic knowledge and skills such as reading and writing, and it is the key outcomes of
primary education. The effectiveness of a government to convert educational expenditure
to this key educational outcome would be deemed essential for good government

performance.

The DEA results are presented in Table 5, with the results shown in

Table 6. Figure 2 provides a visual comparison of efficiency scores in this category.

Table 5 Summary of input-output variables for DEA calculation

Model Inputs Outputs
1 Expenditure on primary education (%) Literacy rate
2 Expenditure on primary education (million USD) Literacy rate
3 Expenditure per student, primary education (USD) | Literacy rate

Table 6 Summary of efficiency scores when the literacy rate is the output

Country Model 1 Model 2 Model 3
Expenditure on Expenditure on Expenditure per student
primary education (%) |primary education (mil-| on primary education
lion USD) (USD)
Efficiency = Ranking | Efficiency  Ranking | Efficiency = Ranking
Score Score Score
Cambodia 0.346 7 0.916 2 1.000 1
Indonesia 0.433 5 0.010 8 0.137 5
Lao PDR 0.272 8 1.000 1 0.414 2
Malaysia 0.698 2 0.036 6 0.041 7
Philippines 0.391 6 0.045 5 0.234 3
Singapore 0.986 1 0.127 3 0.010 8
Thailand 0.487 4 0.020 7 0.041 6
Vietnam 0.636 3 0.054 4 0.162 4

Source Author’s calculation
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Figure 2 Efficiency scores for primary education: output-literacy rate

Table ¢ shows the relative efficiency scores for primary education in
ASEAN countries under the assumption of constant returns to scale when considering
the literacy rate as output. From the results, three countries are considered to be the
most efficient under the DEA approach, namely Singapore, Lao PDR, and Cambodia,
for each of the models. Singapore ranks first in spending percentage model; Lao PDRR
ranks first in the total expenditure model; Cambodia ranks first when considering
expenditure per student. High efficiency scores are associated to strong ability to use
educational expenditure to create and produce desirable educational outcome, namely
literacy. Although Thailand’s efficiency scores are generally better in this model,
suggesting more efficient use of resources in creating literacy among Thai nationals,
its performance is still relatively low when compared to other ASEAN nations. The
results confirm that Thailand has a weak performance in primary education since it
employs more educational expenditure to produce a similar level of literacy as its
neighboring countries. It is possible that the educational spending in Thailand hasn’t
been used effectively for productive factors that contribute to student learning and
educational outcome. Alternative approaches to learning for primary students in Thailand,
as inspired by methods of other ASEAN countries, should be considered in order to

help reduce the educational spending while retain the same literacy level.
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(2) Efficiency ranking in overall education

The role of the government in education stems from its responsibility to
develop citizens through investment in human capital. The government uses public
spending on education to train and prepare workers for the labor market. Efficient and
effective education depends on the productive use of educational spending to create a

good quality, labor force, suitable for developing the country’s economy.
Model Set 2.1: Output—employment rate

Overall educational efficiency in government educational spending is initially
considered for the employment rate. Overall education aims to create productive labor
force that is desirable for labor market. Efficient use of public expenditure on education
should produce high percentage of employment, suggesting that graduates correspond
to the demand of employers. Variations in the DEA analysis for this case are presented
in Table 7, with the results shown in Table 8. Figure 3 provides a visual comparison

of the efficiency scores in this category.

Table 7: Summary of input-output variables for DEA calculation

Model Inputs Outputs
1 Expenditure on education (%) Employment rate
2 Expenditure on education (million USD) Employment rate

Table 8 shows the relative efficiency scores for overall education in
ASEAN countries under the assumption of constant returns to scale when considering
employment as output. The employment rates among most ASEAN countries are
generally high, with ASEAN average of 95%. The efficiency scores in this case would
reflect the country’s ability to use less money to sustain strong employment rate. From
the results, Brunei ranks first in the spending percentage model, whereas Lao PDR
ranks first in the total expenditure model. The results suggest that these countries’
education creates labor force suitable for their domestic economies using lower budget

than other countries in ASEAN. Thailand’s efficiency score is better when
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Table 8: Summary of efficiency scores when output is the employment rate

Country Model 1 Model 2
Expenditure on education Expenditure on education
(%) (million USD)
Efficiency Score Ranking Efficiency Score Ranking
Brunei 0.707 1 0.494 3
Cambodia 0.658 2 0.612 2
Indonesia 0.280 6 0.002 o
Lao PDR 0.615 3 0.725 1
Malaysia 0.268 9 0.005 7
Philippines 0.377 4 0.017 4
Singapore 0.275 8 0.014 5
Thailand 0.278 7 0.004 8
Vietnam 0.302 5 0.008 6

Average Efficiency Score

— Overall education (%)
----- Overall education ( Million USD)

Figure 3 Efficiency scores for overall education: output—employment rate
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Considering the percentage of educational spending rather than the monetary
value of educational spending. Nonetheless, Thailand’s rankings are poor in both cases.
The results indicate that Thailand has a relatively weak performance when considering
the effectiveness of the educational fiscal budget and country’s relative performance
in the labor market. The efficiency scores and rankings suggest that Thailand spends
substantially more on education in return for a relatively similar employment rate as
other ASEAN nations. In other words, the magnitude of educational spending in Thailand
does not translate into to a significantly better employment rate output when compared
to other ASEAN nations. Despite high educational spending, which often associates to
higher level of education, Thailand still yields similar employment similar employment
rate as other ASEAN countries. The poor ranking in respect of educational spending
implies that the educational process in Thailand does not respond to the labor market
under evaluation, although the proportion of expenditure is high compared with other
countries. It is possible that Thailand overeducates its labor force, or doesn’t produce

labor force exactly matching the demand of labor market.
Model Set 2.2: Output—GDP per capita

The last set of DEA analysis considers educational efficiency in government
educational spending using GDP per capita as the target educational outcome. GDP per
capita is widely accepted as an important economic indicator for economic development.
The GDP per capita is arguably the definitive economic indicator representing the goal of
education in creating better standard of living for a country’s citizens. Strong education
would create productive workforce that can contribute significantly to value-adding
economic activities in the economy. Efficient educational performance in spending
means a country can use educational expenditure effectively to create workers suitable
for economic activities with high returns, hence inducing high GDP per capita as a

result.

The Variations in the DEA analysis are presented in Table 9, with the results
shown in Table 10. Figure 4 provides a visual comparison of efficiency scores in this
category DEA analysis for educational efficiency in overall education is initially
considered using GDP per capita as the target educational output. Variations in the
DEA analysis are presented in Table 9, with the results shown in Table 10. Figure 4

provides a visual comparison of efficiency scores in this category.
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Table 9: Summary of input-output variables for DEA calculation

Model Inputs Outputs
1 Expenditure on education (%) GDP per capita
2 Expenditure on education (million USD) GDP per capita

Table 10 shows the relative efficiency scores for overall education in
ASEAN countries under the assumption of constant returns to scale when considering
GDP per capita as output. From the results, Brunei is ranked first in both models.
This is expected because Brunei is an oil exporter with a small population. Educational
spending in Brunei would be relatively small while its oil exporting income and GDP
per capita are large. The more interesting rankings, in this case, are at the second level,
namely Singapore (for percentage) and Lao PDR (for total value). Both countries can
effectively use educational expenditure to create labor force with strong value-adding
contribution to their respective economies. The overall efficiency scores for the
remaining ASEAN countries are relatively lower (less than 0.1), indicating much
lower spending efficiency when compared to Brunei, Singapore, and Lao PDR. The
results show significant differences in the effectiveness and efficiency of the educational
system in ASEAN

Table 10: Summary of efficiency scores when output is GDP per capita

Country Model 1 Model 2
Expenditure on education Expenditure on education
(%) (million USD)
Efficiency Score Ranking Efficiency Score Ranking
Brunei 0.714 1 0.551 1
Cambodia 0.022 8 0.022 3
Indonesia 0.033 5 0.000 9
Lao PDR 0.032 6 0.041 2
Malaysia 0.075 3 0.001 5
Philippines 0.027 7 0.001 6
Singapore 0.255 2 0.014 4
Thailand 0.048 4 0.007 7
Vietnam 0.018 9 0.001 8
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Average Efficiency Score

—— Overall education (%)
————— Oervall education (Million USD)

Figure 4 Efficiency scores for overall education: output—-GDP per capita

countries, where the standard of living (GDP per capita) is concerned.
Most countries are still inefficient in converting their educational budgets into goals
such as improving living standards. The efficiency scores suggest that there is much
efficiency improvement for most ASEAN countries when the economic development

goal is concerned.

Conclusion

Filling in the gap in existing educational performance measurement, this study
computes educational efficiency scores for educational spending of ASEAN countries
in primary and overall education. Data Envelopment Analysis (DEA), a non-parametric
efficiency measurement, is employed under input-oriented, CRS assumption. Government
expenditure on education is chosen as the main input due to its importance in
contemporary literature in the area and its practical implication for policymakers.
Outputs are chosen from the common objectives in education for each educational
level we investigate. Teacher-pupil ratio and literacy rate are used in primary education,
while employment rate and GDP per capita are given as main targets for education

overall. Efficiency scores are compared and analyzed.
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Among ASEAN countries, Brunei, Malaysia, and Cambodia are most efficient
in the primary education. They are able to use proportionally less expenditure to achieve
targets of primary education, indicating strong educational performance for internal
(output) and external (outcome) efficiency. For overall education, Brunei, Lao PDR,
and Singapore have relatively strong performances, suggesting their strong ability to
use less resources to achieve educational outcomes, such as employment and GDP per
capita. The findings imply these countries’ ability to utilize their educational budget
to obtain desirable results effective. The results suggest that other ASEAN countries
can learn from their success, and may be able to apply their educational practices to

improve educational efficiency and resource usage across ASEAN countries.

The computational results also find that Thailand ranks quite low in all cases
of efficiency analysis. The results indicate that Thailand performs relatively poorly and
struggles in transforming the public education budget to create desirable development
outcomes. The results are similar to other performance measurement and ranking
methods offered by previous literature. Poor educational performance, when considering
educational efficiency, is consistent to poor ranking by other criteria. Thailand’s scores
imply that there is room for improvement in Thai education system and it may do
better by studying the neighboring countries’ policies and practices. Thailand should
focus on education policies for achieving educational and development goals, while
reducing public expenditure. Policies for improving Thai education should focus on
cost-saving policies, such as curriculum and content instruction improvements. In addition,
the increase in productivity and effectiveness of resources should help improve the
performance of Thai education and increase the country’s competitiveness among the

ASEAN nations.

Further Research

Due to current data limitation, the DEA analysis in this study focuses on
one-input, one-output model. Future study may include a variety of multi-inputs and
multi-outputs, where data are permitted. Also, regression analysis can be introduced

in the next step after DEA calculation in order to identify determinants important to
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ASEAN educational efficiency. The regression analysis should help shade some lights
into the policy implications and economic and social factors that contribute to improvement

of educational efficiency.
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Roles of Research in Product Design

Tan Pitiyanuwat

ABSTRACT

The objective of this article is to explain the roles of research in product design.
The author studied the definitions of research, design and product design including the related
literature. It was found that the roles of research in product design can be classified into three
ways. They are 1) there is no role of design in product design in the case of design as a result of
purely imagination by designer’s intuition. 2) There is a significant role of research in product
design in case of the research-based design known as research as design and 3) there is a significant
role of research in product design known as design research. It is the process of discovering,
interpreting, and developing various methods and systems for product design. In the second
and third ways as mentioned above, design is conceptualized as science and art of integrating
imagination, reasoning, and the problem-solving decision for developing products in order to

respond to the real need of end-users.
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