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“research - careful search or investigation, systematic investigation towards

increasing the sum of knowledge”

(Webster 1990, 464)
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W @

(Polytomous IRT Model) uaz m3dszanaleiy

msnmaammuﬂ%’ummzﬁ"mnauﬁuma%’

(Computerized Adaptive Testing)*

Aay zg%':z

1. ANAUN

umydamsiaingt  suwuvestadmaluwuuiadulnganiludedny
wunangsisenaila 5 dafen wialifiunasdszanmen (rating scale) uuy 5 yan3e
799 Twsmeilumansaavauastosau (Item Response Theory; IRT) sl Rasch
model, two-parameter logistic model, normal ogive model W38 three-parameter
logistic model a:1% e uTomauilazuuuiuuninig (dichotomous) #3auuy o-1
winin soiuidlaldTumantsaeuauasdosausansn (Fa3oninilu dichotomous IRT
model) Siarsdtogauuuunarsdiianniauvumnaslsanasn asawneizany
mwauauaa’ﬁaaauﬁmmﬁm:gnﬁ@ﬁﬂﬂ lastidunAensidessuuuunaiuea
\Ran ﬁa:ﬁaoﬁmumlﬁﬂ:u.uuahﬁué'm,ﬁanﬁgnL*ﬂu 1 sufenuantiwldazuumiu o
vwwwe  wiadsdiensiteidunnaslszanmenfansiwualinsasulusons
(category) 7t 1, 2 waz 3 ldnzuwmiiu o swnsaaulusiumsfl 4, s, 6 uaz 7

sunanaiiaualumiduwguiimde meinidunmsdnw Insfinw 2539
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1anzuunviiny 1 Wudu Seeermsinsedlaslsluteanisaouanasdarouuuy
“ . v 4 o o A @
n3n19 (dichotomous IRT model) ¢ fmmlﬁqryLﬁammumﬂmmnmmmmum's

. o] , -
QSUR’)%ﬁ%ﬂ‘UE}U‘NLaU@’]U

Tugreszoz 25 Drunn  dinsdaduuaziau luasnisasuanssdosoy
uyuwrnia (polytomous IRT model) Tuanatudalilos polytomous IRT model
hangrsuidgmanylimnzauszaindeyaiuluesmyianzyd lavvinldnis
aavLdazafaniiWaifuntTnauauas (response function) vasudazdaionias Aisen
1 operating characteristic function §IRWNAALAIRUNIREUAUBITERELTINIG

‘3\1ﬂ'amaij‘lumﬁLﬂi’l:ﬁ@laa@ns:mumi

polytomous IRT model fununnlumsiantsiainswiniu lesindsunane
Yhu"l.é‘l’ﬁm%'aoﬁai’aﬁlvﬁ"ﬂumummauuuuwvzmﬂ nnIuuuniInialunisie
amansuznoluvesynaa 1w Bock (1972) Thissen (1986) Usiuald1 polytomous
IRT model wfszlomintanms wivawinandmauiveluesilylddin
dichotomous IRT model uanmn&umsﬂszqﬂﬁ polytomous IRT model Tuns
UfidReuitymnmmaseufiddy 9 fdlianinlugrmeaisse 1970 uaz 1980
wsitiafimawamilusunsy MULTILOG lay Thissen (1988) un1sld polytomous
IRT model ﬁﬁfmmﬂuvlﬂvlﬁmn%ulwgﬁfﬂfwaLLa:LLmMumomsﬁnm'lmJ 9 7%

. 3 3 o a e v J
authentic assessment ﬂlV\ ANRINYNUM 511’1 ﬂZLL%%LLUUWVgﬂ’W ANINVU

&
o

ailsluias polytomous IRT model # ﬁmmLﬁuﬁ%mn%mndwmm:‘l’ﬁﬁ']‘h
polytomous %38 polychotomous 343zqndaariuuy ?Taagﬂﬁguﬁulumauﬁ lé9nen
8% 8989 Gideon Mellenberg (8198414 Weiss, 1995) 7141 #1791 dichotomous 197N
mun3ndn dicho Sauain xas Ay tomous Foutainida uazd131 polytomous
ANIINMEININ polus FIuUsdn N AU tomous LT GITi% ﬁﬁﬁgﬂﬁaom

o~ “ g '
9¢1u dicho-tomous N poly-tomous 471MN77

2. Tumammauauaoﬁ’aaamwuwn‘mﬂ (polytomous IRT model)

vl ar 1 A .
polytomous IRT model lofinmswauinsuinit 25 ¥ @9 Thissen uaz
Steinberg (1986) la3aa1uuduwn polytomous IRT model 13 3 1ums suldun
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difference model, divide-by-total model was left-side added divide-by-total model
Byvsznaveay multiple-choice model w83 Thissen and Steinberg, Samejima’s
multiple-choice model usz Sympson’s model VI ualuaamaniilaleldluns
naFeuULUUUTUMINzAIABNRILaDS (computerized adaptive testing : CAT) 349 laive
nEY o AR §uessiBuaves difference model uas divide-by-total model &31

v o ' A & e & A o o
1aaan1wa 1 Tﬂuluuma:ﬂUmﬂmrﬂa‘naguuqmuﬂﬂuL@mwwmmmvlﬂmnﬂq@ a9t

Hierarchy of Polytomous IRT Models
(*Model is a member of the Rasch family of IRT models)

Difference Models Divided-By Total Models
Graded Response Nominal Response
(Samejima) (Bock)
Rating Scale Generalized Partial Credit
(Muraki) (Muraki)

Partial Credit*
(Masters)

Successive Intervals*

(Rost)

Rating Scale*
(Andrich)

|
NAN 1
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2.1 Difference Models
1w difference model a:l435n 138y omrdlamavasminavlusons
@ 9 Fa'leun Samejima’s graded response model (GRM) war Muraki's rating scale
model (MRSM) ifluéu lu difference model 9 GRM usz MRSM lamawasnis
aavlumemmils 9 dwnasnmsulemaveimsasvlusismsiimnueannlams
vosnsaavlumomiiten sunisfiuaaslamavssntsaevlumonimits 9 a:ld

: . . - . o
operating characteristic function (OCF) lasfispazidoalundazluian aeit

2.1.1 Graded Response Model (GRM)

P o A @ o P a a
GRM wmanznezlgilonsasuludaniis g UYUNIINFINTOLIEN
o Qs 9 1 J A 1 Qs L = g
saulduinnin 2 emstnll Fudazumsuraaieszauaasanuaiialumsud
Tyrinlaszavrasnnuidumsnudaanuiuaamawnd  aanunsesulusiomsng

o Qo .0 0 ' = Q' A 1 Qo W g: L% » A
squandevuaasfisnsiiguansuzyeialasdanuiasnitnisaavlunensid
swugend azuuuililuudaznomsszidudmamdy unudi x lav x = 0,1..., m;
- @ a & . a i o o @
Samejima léWauinzuunsaasiuasulum i lamafuaaaifiszaunisazle
o .

nl o @ 5 i A A 9 -] 1 L%
AZLUUNI AU 1A I UANT Ianwawqﬂﬂaa:"lmﬂ:uuu X magomﬂummawaw i

uaas laasgunny

exp[Dai(6~b|x)]
lI+exp[Da (6-b, )]

*

P 8) =

& \ a - , e
lagy D @ f1aeNTIN@IBILYINNY 1.7
a o ° o d .
a,  fa WInfiieasowanuunvesten i
R wwswﬁmai‘s:é’umaaqmé’nwmx

b, @8 winfeasanuuinvessums A x luded i

lundazdorziinsUszunudn a; 1 AUAZITATEIANNEIN 1 TR UUNRDI

9
& o
Wunsmilamavasnisasulumeniswii 9 (p,(0)) laumssvulamaszaurainis
aauTunIfagdaludiaunis

P,(8) = P (8)-P]  (8)

LXHS
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2.1.2 Muraki’s Rating Scale Model (MRSM)
Muraki  ugasl¥ifiuin MRSM (dunsdiawizuas GRM & wsu
NATIANABAG Muraki Truwiniimasanuenn (by,) 189 GRM Auwinfiiaasaiumns
293981UUINA3 (item location) LAz TAVBINTHLA 3¢ threshold vasanas (t,) lu MRSM

d A A o d e P - . v A, &
Iaﬂqaﬂﬁdaaﬂeﬂﬁusz@u 8 NNINRUAITH aUluT‘lﬂﬂ']TYI X Vﬁafﬁﬂﬂqq 1%’11871 i tfuasgunns

exp[Da,(6-b+t )]
l+exp[Da(6-b .+t )]

*

Pix ©) =

dauu muld MRSM 4afifinnems my+1 ssgninuaguansus
lageuniazasdaiuuuanas (b;) Aem1aTuun (a;) wazgazed threshold (ty) 19

& [ A m| v [ [ a . @
N1nay Faanasid ¢ sznsinndanusanadasnun1iiasizy rating scale 121

lunsdives GRM lamavasnisaaulusienisn x vastan i wile
lagmsaudsridu P’ (0) Aidewn Wiatodnudud 2 ams (aniufla) GRM uaz
MRSM aznatuiiuluteagainisieas vl GRM saisolfleanuuuusaunls

ATUUUNT LLUUYI%J’HF’ILLE]:W‘IQJYM

2.2 Divide-~by-total Models
A’ A o L7 Qo
Tulutaalaniavadn13eaulunInoNIINMIRUARI IS IINNITHITAI LA

GT’)fJNRTJN’UBJ&]")L?TN’UENIE]TY]N?JENﬂW?G] E]Ullquﬂi’]UﬂTi I@Uﬁi'\ﬂﬂnﬁﬂ@@ﬁﬁ

2.2.1 Nominal Response Model (NRM)

NRM wWawlas Bock (1972) Lﬂqumaﬁﬁmmﬁ"ﬂﬂmnﬁqmlu
divide-by-total model usz luaadufivznsndelufidunsdianizues NRM lag
NRM ¢9ann difference model @537t NRM swnsalslanutefifidndon viasoms
ﬁvlajmmmL‘%mﬁ’lﬁummzﬁumaamwugnﬁam%ai:é’waoqmﬁﬂum:ﬁﬁaﬂfmjﬁ@m
NRM vfuwmmuﬁa:Lﬁummuﬁuz}ﬂumiﬂs:mmmmmmmsnmaaqﬂﬂahU
lawzauddnmusunsnluszauen S)I@U’lvﬁmsaumﬂmnmnﬁam"ﬁmwamﬂﬂammﬁf

NRM ﬁmmiamaﬁgaauﬁﬁs:ﬁu 8 finvua azaauluensf x

v d‘ . ¥ W
P97a% i eIaNMT
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exp[c, + a, 8]

Pu\(e) = ni
2 explc, +a, 0]

ih
h=1

h.

A Al o ° A' A
lagf a, Ao slope n3a BIWRIUUNVBITIENTA X Tof |
a o P v_d .
cix A8 intercept VoININTUNIIABLTIONTA X Tad i

a o v o
n, A2 NUININLNITYaIVON 1 (X = 1,....00

mwmmsn'l.umsihu,uﬂ;Eaaumaou,@ia:swnm,mmﬁsJ aj, ®IU Cj 92

v

a ' Qs ' =) o o A
a:nauﬂgauwuﬁs:mnmmmnLLa:ﬂszaﬂﬁmw'lumimLLuﬂﬂJadimmwm ) HEN

a & a & o @ Y o ° a . PR
INaTU D Wdﬂ‘ﬂumadma’\lzﬁiznaUﬂ’J?JEJ’]HW%LL%HLLG:QGWW] (mtercept) LNDVUDRDU

a ' gt

Juel 2 d18en (Wazuuwuuugniufia) NRM sznatuiilu 2-parameter logistic model

(2PLM) lapanauennuaidaasiyinny ¢, w1Iae a,

2.2.2 Partial Credit Model (PCM)
Thissen and Steinberg (1986) uaadlAlAwINAIAIINTUIEI NRM
ﬂl A/ =~ s Q‘; =3 « ‘/‘ﬂl A4 Q ar L3 d. % A ~ o s
Wndufia: 1.0 asundainldnazld NRM awmsudenldazuuuaiunuminisusau
WV v A « N . A =3 g a Aﬂl
& Master (1982) J9leWaruniiu Partial credit model Safindonu GRM as3fi PCM
° [ 7 A' v v o 5 L% o~ dl 9@ .t-'-i
wanzdmivdenlwazuuuldiduiu 9 awdnden Semwrsouaaslomafigaauis
Qv :J J R \d d' . J
szau 0 Anwue wldsuazuun x luded i aeit

X

exp[ 2 (e - bik)]

i=(

P,®) = — ;
2 exp[ X (6-b)]
h=0 k=0

Tog by 1uanuendszinnemsi k vasdod i Faazilsruaniu
ANBINaY m; frEmiuTaf i uanioliinedu Master mmualst by, indu 0.0 e
k = 0 lu PCM tusismsluudaziulisniudasdomumnnuen (wnensm 2
NI TIEmMh 1) T@UﬁﬁamnmLﬁaaﬁudmnﬁaﬁmd’mmaﬁuunwﬁtﬁuuﬁu i
doldazunuuuuninie PCM aznaneiilu Rasch model daldlanuuuusaudivsznau

1uén uﬁaﬁlﬁﬂ:uuuuuu*n%mﬂLLa:wv;mﬂvl@T
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2.2.3 Andrich’s Rating Scale Model (ARSM)
A s Qv L2 o . r.‘ = ~ dl
e PCM l5ldnudasmauuy Likert Fofigsvasnsvsziiiui
‘ [ & ° [ & o & . .

wduaw (Low 7 qﬂ) PCM fAmansamviredulasvinilu Andrich’s rating scale
model (ARSM) Master uaz Wright lanan1ilumis@a Rating Scale Analysis 91
) . o A [ € a
AANNLN IUARL BN TV TN 9370 PCM sunsanenlailu 2 asdilsznay fe

bik =bj + ti

Qe 1] A4 A . ‘
lay b; ADAUNUITEITEN | LAY (AINAT) WAL t o threshold
L Q A L7 é‘;
FMTuTunIn k ludeninue
ARSM ayWusanan PCM Iﬂu’[amaﬂgaaumsmu 6 NAIMUA

A 3 A . L ;
wldsunzunu x ludaf i uzaslaah

exp[K, + x(6-b,)]

Pix (e) =

nZ“ exp[K, + h(6 - b))]

h=0

lay k, WNAUALUUDINATINTDY threshold

s ﬂ‘ ' A’ o Qur (%
ARSM nilauny MRSM asefi én 4 Uszanuduwaniuvtarey
ﬂ‘: ‘J 1 ' ; 0 o Q. 0 4 )
WL Tuwntusfidunasussts (b;) WU UTUANAINEIRTUUGASETD UAA1997n MRSM
d o v & [V v o . e ° o [ A al v o
AW ARSM  {78an83lUaIawNNTaUAITWIINUUNINUNBUNY  TIRTBUNUVE

X .
anadtuasaunas PCM

2.2.4 Successive Intervals Model (SIM)
9 Qv J L7 ° Qo Qr Qr ~
Rost (1988) lawaur SIM Jumnlinunzamiumsiarauad Loy
d o Aa e A e o d . 1
lamafigaaudil 6 szauninmue axldiuazuun x luded i uaaslddad

exp{K_+ x8-[xb, + x(m - x)d ]}

z exp{K, + h6 — [hb. + h(m - h)d]}

h=0

P.(0) =
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- a 6 )
las b, fa windieeaunas (scale value)
.l +v A . A
d; fa wanfwaimIniznevesden i Fiusasdlerzuznavad
v d & [
threshold v83Tafitdosiunlyann threshold VaININNAT UL

2
k, fi8 aUv8INaTINDAY threshold MNTI1BNNTNA 1 D9 X

SIM unsdlianizves PCM 11uwi@einy ARSM laoussunmuaanes
-l ° 1 A3 1 9 = 5‘; ' 1
MIBAUAIVNVBUUINATUARETD UBZUTAVDY threshold v24viN1a3 ue SIM @14
A U o =l s ‘4 ) L Qr
99N ARSM @549 SIM fdwinfisasanainits fe d; vaIuansYD DUWLRAITITUNA
ANVLANAIITZAINITEOEN threshold 8 WTUTD WRLSLHZNNY threshold VDININIGT

cd e Y ] Y | e = . & <
UALNDNIMUATEANEINAN d; NNTBININY 0.0 SIM NIzNLRINAIBLLK ARSM UuLad

2.2.5 Generalized Partial Credit Model (GPCM)
Muraki (1992) ldWamn PCM lassniindeansaiasduiiinge
seunndaiiiamaTiuuniriiu GPCM ldWamnanguuuiy PCM lagld 2-
parameter logistic model Unw Rasch model Waridupas GPCM uaaaldaaauns

expl 2 a(0-b,)

P,O) = ——
z exp[ Z a;(e - bik)]
h=0 k=0

P “ PR da o d o war o A,
lagh Py () fio lemangdmaufifiszau o Arwua axldiuazuuu x ludof i
o
8 my+1 e

WITLAD TRV NNV DIT N i

©

q;

bix

3k b
©

a [ 4 A
WITWLaaIANNENVaITNYNIN k (k=1,...,m;)

. e 9 A A a P
Muraki nwualw (-by) = 0.0 o k=0 Tuniiewnu PCM asafi by
« WV a &« v o Qs A Qs
LidassniludoaGosauaray unsdlft a, = 1.0 GPCM azimillouny PCM uazann
L3 A [l v g § A o ] g . .
YAGNKININ by, unsauusldiiu 2 ssfilsznay Ao aunisvasde (item location; b;)
uas threshold 123MIM1AT () GPCM znaeiilu ARSM  uanainuw Muraki £19
v w . 1 o Qv 12 A =

ugadliAudna2891 GPCM iunsdliawizues NRM s wsutenmonisanuisaes
aaulisae
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-~ L 4
3. mﬂaan‘hﬁumamsmuauawaaauuuuwvgmn

mufanld polytomous IRT model @aimilsfisasfsznaunanseing 15w
Uszinnvasdaya fmuaaﬂﬂs'faaszmnﬁa;&aﬁ’ulwma WA luMIIaTEA Lazaw
Usznda frdermmudidnfonitlimunsndoemeuldfimansiiezld NRM udddasin
fvumsuinnin 2 :nums%u"lﬂﬁmmsm?mswumsmm:ﬁumaaqmﬁnumzﬁﬁaﬁv‘u
jadald fenvezld GRM, GPCM, w3a PCM LLsirT']’i'l'a;‘JlaﬁﬁmﬁwTuﬁLﬂu rating scale
Azl luieanidendrslanizianzasatns MRSM, SIM n3a ARSM nieanafenld
lutaaanniseanwans likelihood ratio w‘w‘am’maaummmmmm:v\dnﬁagaﬁu
Tueaudazluias LAzRINIDNARBUANNLANGINTEWING likelihood ratio 28Iudas
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4. WMIVBIAEIAY CAT 1% polytomous IRT model

MInasauLULLIUIMANsaunauRIaad (Computerized Adaptive Testing:
CAT) Huwianvsulnivasmsianalaverdunisyszynd IRT Feiteldiusouns
souluulinszanw-Guse (paper-pencil test) agnaiydiznis figdwfe CAT azld
mIuinisuuussulasaanuuudaiontaseuldiinnumuizansznineszauanuein
ﬁus:é’umaaqmﬁnwm:’uaasgaauﬁﬂizmm‘lﬁ CAT WlFwindssautouniiuas
anunlulumMITanAumIageniupuseuauidy CAT &UnWaINNIINLLY
gounauaaldoniiliaziuuuuunime  Sedulduninarslumiasnunmenmmesay
614 9 vataw3Inn 1u ETS ldwWaiur Graduate Record Examination wuufiiiu adap-
tive test Fuanld American Society of Clinical Pathologist, National Council of State
Board of Nursing a8z American Board of Internal Medicine fle3duifeafiezin CAT
inlFlumsreuifaTutlzmainias wiansznannmingwesanizawimalda Armed
Services Vocational Aptitude Battery uuufiiiu CAT st uazluns3suifionniu CAT

[% al v @ A A
Tuszoznas 9 Suwrlsbunazld polytomous IRT model anndni3ay

CAT fasfusznaunanfidnan 4 asnvsznay laun assdagoy NszuIumMs
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Aaiiandagay nizwIUMTUIIANMAIAMAN YL ULAZNMInga (stopping rule) U
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Dodd, 1985 ensfislu Dodd, 1995) uaz ARSM (Dodd, 1990)
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wiannnin udranfuinadmit CAT #il4 polytomous IRT model ATAANWUE VDY
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mamn@ﬂmmymaamswmﬂmﬂuaawaaaulu polytomous IRT model
3 Q' Qs A L d Qs ° J U d‘ v o Vo
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Wvangussnsiadantosoulu CAT fenisdadasaufiesliasaunea
GRGCER ST ’uaa;gaauﬁﬂs:mmmvl@“'lmm:ﬁ?umnﬂﬁaﬁaaau lagszuy CAT
fulngacldWoriFumsauinauasdosoy (item information function) iluAuguzes
mifalianda annsfnsnuinlu CAT Al polytomous IRT model Uszinn GRM,
NRM, uaz PCM mssaifandasavlaslswenduasawimavasdesauaz ldnaduin
MT398189 De Ayala (1992) WUIMMTITEITIMNATEY “TIUMT” UNUFIITFUINAVA
“fa” lunszuaunseaidon axvlildtoroutauss 1 dalaniads layld NRM-CAT
Asnasiu auﬂaqﬁuﬁﬁﬂzjﬁmsﬁnmLﬁamwaaun’\ﬂ%msaumﬂma\mum'ﬂums
sadandosavlu CAT uenmmiufdslild@nwnzuinmsiadontoseuuuuiu

r-1 - w 1 ;
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ad . . . A ad . ) , & , g e
3% maximum likelihood %3838089 Bayesian uuudy 9 udaaudnisuszanudnlg
lu polytomous IRT CAT v3 PCM, ARSM, SIM usz GRM #ul$3% maximum
oo L 4 . Y . . . o
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A e A P A o A vea o .
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a s Py A PV { , Y o4 A
AN Lm:ﬁmﬂ'mmmmﬂaaummﬁmgu AL 2 Sasvinrunanwdsuag
Bayesian lwn1suszanman Iu polytomous IRT CAT lap De Ayala (1992) 14
.. a9 o ™
expected a posteriori (EAP) lumsuszanm 6 Iu CAT #l% NRM luil 1995 Chen
uazamue (d19091lu Dodd, 1995) lditSauiiuunislt EAP usz maximum likelihood
Tun1suszunuailu CAT Ald ARSM TaldidTauwas EAP AdasnausaUszanmanle
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[ [y A = [ a s
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v A L. . . . - o Y d o
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A META - ANALYSIS OF FACTORS AFFECTING
RESPONSE RATES TO MAILED QUESTIONNAIRES
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ABSTRACT

The purposes of this research were to synthesize research
reports pertaining to mailed questionnaires response rates, con-
ducted in Thailand from 1979 to 1995 in order to obtain clear and
concise findings about factors affecting increment of mailed
questionnaires response rates, and to compare the results of this
research with those conducted abroad. The data for this synthesis
consisted of 24 research reports, 58 effect sizes, and 505 response
rates associated with 5 factors namely : questionnaires character-
istics, communication with respondents, questionnaire delivery
and gathering, incentives and respondent’s background. The

research instruments were thesis evaluation and coding forms.
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Data analyses were descriptive statistics, frequency distribution,
3 methods of effect size estimations: difference of response rates
between experimental group and control group, phi-correlation
coefficient, and unbiased minimum variance estimate of effect
size, z-test and chi-square test, multiple regression analysis
using factors affecting response rates as independent variables

and effect sizes as dependent variable.

The major findings were as follows : all five factors had
significant effects on mailed questionnaires response rates. The
variables that had strongest effects ranging from the highest effect
size measuring in terms of response rate increment were follow
up contact (26.9%), the second follow up contact (20.1%),
reminded telephone (19.7% ), reminded postcard (18.8% ), incen-
tive (17.5%), any reminder (17.3%), pre-notification by letter
(16.4%), reminded letter (16.4%), the first reminder (16.0%),
respondent identification (15.0%), the second reminder (13.0%),
pre-notification (12.9%), cover letter signed by a person related
to respondent (12.8%), the first follow up contact (12.6% ), book
incentive (9.9%), page lay out (9.8%), checking versus coding
(8.8%). There were 5 among these 17 variables that had effects
in consistent with the effects of foreign research, and they were
recommended for future usage to increase response rate of mailed

questionnaires.
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ABSTRACT

The purposes of this research were to survey and synthesize
the results of environmental education research in Thailand from
the past up to the present, B.E. 2539. The descriptive research was
employed. The instruments comprised of recording and coding
forms for the data gathered from research abstracts. Data were
analyzed through the use of frequency, percentage and content
analysis.

The results showed that among 370 research findings,
most of the research were master’s degree theses and survey
research. The research issues were classified as follows.

(1) Environmental education curriculum. Most of the
studies were curriculum development, guidelines and problems of

curriculum implementation.
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(2) Administration and management of policy and
organization of environmental education. It was found that
administrators and practitioners did not pay much attention to
environmental education.

(3) Instructional media and innovation development. It
was found that most of the developed instructional media were
highly efficient.

(4) Development of teaching methods in environmental
education. Most of the teaching methods developed were more
efficient than the lecturing method.

(5) State of knowledge, attitude and behavior concerning
environment education. Most of the population had moderate to
high attitude towards environment. The behavior on environment
was moderate to high. The knowledge on environment was in
between low to moderate.

(6) Evaluation of environment education projects. It
was found that most of the environmental education projects
achieved their objectives. The stakeholders had good attitude
towards the projects.

(7) Environmental education activities. Most of the
activities were conducted in schools.

(8) Others. Research on noise pollution and others were

also found.
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