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Abstract

Teaching methods play an important role in the teaching-learning process as they help students have
the opportunity to build knowledge through active learning and improve their learning outcomes. Based
on the experience of the researchers' past internships and teaching practicum, about 70% of the
students did not participate actively in class. Students were often inactive during class hours without
responding to teachers or expressing themselves. Students often sat quietly, took notes, and did not
engage in any activities. Recognizing the significance of an Inquiry-Based Learning (IBL), this study
aims to measure its effects on students' active learning, particularly on Grade 3 students’ learning
outcomes in mathematics. The analysis of the data from 22 Grade 3 students revealed that the use of
IBL motivated students to participate in learning actively in terms of objective identification, lessons,
materials, teacher activities, teaching methods, student learning behavior, satisfaction with learning
activities, and interests in learning. In addition, IBL seems to improve students’ learning outcomes. The
students’ mean scores for the pre-test were 1.88 and 8.47 for the post-test. Thus, using IBL could make

students more active learners and help promote their learning outcomes.

Keywords: Inquiry-Based Learning; mathematics; active learning; primary education; Grade 3

B FeSs

eghnst wins §hAsp inkindasPhivhildiidaanma Shwgmaismintinsnuiedi

hind S
iglaisiipuABathATsAYIE AN IEUij]”]ﬁEUﬁﬁHﬁJ n: Eﬁ §aﬁmmﬂ 'wmummﬁmim[ﬁjs

Al

RagRmsEm 18y

g{uhihwmidme

NS A STRB TN TR

minthisiafavtudan hynisiE:dyadanst smmnm
nhmsushinnadisngSapmuigivov o ifamandmhSagsssiuinm now §sms

grgeisthimngidwasiidhimi)saagd ihwdagmandsiakinngwandin]y hoiatiag

9ﬁjgs1iﬁtmimeﬁgmmLm{fmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023



Shadi)statinm: mhwdsvipmeangmaismi)suayigiwy lufis:ieig)a ﬁrﬁfﬁmﬁ}fﬁﬁg

ol

isi8snsaitiy Ssmsivdma SuSsioafivofauidsubivaniuis misreisiphyel T

1 w

gp

I
=
o

1909 Henning & Stein (1997) MsiUAIghe Wasiidagdsmsgupaktidhimiunghs)

&
1

!

0
pxi~g

uil)sandAie I dagEsmoinsaiinniasgumsminiigiusamn MIARNSINGRN

=
Wx

wisavpmoin:pawghyeimaiaien iuaegvy Sapudnadshmywnn:ia Sauedian
NYSIUAS R IR U SN UIR 1§

fianguigd) s8] smutuufan (Inquiry-Based Learning) Agkiusiomeniianaitinmwe
Uuwgammtmjs Si)s tfneveuisighyaiienan(as (Hayes, 2002)9 Than[auig siasmuivy
i ﬁmlmmnymmnmaumﬂ"ﬁmmw miviRayAngiRuMoIRWNS (Harada & Yoshina,
2004)9  tequiad  THanguig)siusmuivuiun  mopupusamanighiiutimsams
migan RuuIR AR SANECTh Blumenfeld et al. (1991), David (2008), Marx et al. (1997),
$ Thomas (2000)% Taan mmmjsshﬁjsm&num:mmsmmmﬁﬁg‘mamgnsm‘?urmfﬁmmsmm

A I WAYIJHARANG U

33-

AlANSimumInNIgnana yahaigneAnn
IR ifgiuifstian:Bidumsus Shannidugadapoadn fachndm (Bsonsigh yigl
fnan )9 Agmiuulim mgﬁmaﬁmﬁyﬁmmﬁmimﬁgqhmiﬁmhétm:ﬁﬁmmw:mmmhmiwm
RRuaInATRIWwnNG  Samui: miviiang

We
§
p(
b=
Y
el
3
&
3
-]

AS Es_ﬁfﬁ “'gh’”IIUIEnﬁJH nt—ﬁsi
UﬁﬂﬁUiﬂS (Harada & Yoshina, 2004 )

403
a4
2000

MBI MIENEIUR Lee et al. (2004) HianjuigsSu)smuivvlin  mmn)sidumo
i

3

ydagegumsveianadistidhimugs Samuidatinn:ing waan:dndsisiianias: A
miysayptRniindayynsmgaymn)sihwgsiy Shniagangbim:mngsiwansm
Ae uviifariopomnfimafaguig] st savivelimisipoagae Banpguig]sdh
smulvsTanmonsmiguuiuaaag  Sufyuangasivgiusaptwaiamuiiiang

aua

waliangais: Aifydansdagrdtgiampniphitnsaly Suiugsmtmn]syANOyw
754 Lee et al. (2004) Amsibaigiadguig)shsgumsmaianty Pe@hnsmMSWNAsHY

pu(¥}

m&;wffm G250 a8 g UM S GRS AN{UISIETY WS Ao mssivgRuaan By
) vuaRiy wswamaTiRwiAng mSGSWSNLnfﬁJLmU’WItﬂSNLﬁfﬂEUSSEﬂﬁ“Wﬁn

IURIAIA (Miler et al., 2010)9 mivigl)s’)smutvuTundhfwrAtgmiwntva Sagaifan
inafimgsivgaAmui:mMIpyuiGnn:the pasituegumatw hoAsidunsmi

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023



vigsfingsmefuviun  wismigda  Shuemaydagighwomsiadupiphma)saa
(Cooper & Murphy, 2016)“ Cooper & Murphy (2016 ) %msm‘iﬁtsjﬁfn mIUtLﬁjS§ﬁtﬂ8meUU?ZiﬁmS
fin RuafsnginginbdagSiviaasiingsivamg daginwiawldan Sansugmnighin
oifwishnnitugaanoifrginghywasmsiinvms Ssonsighdngs yphvehansiiame

ATAIG ﬁhmIUtthséﬁﬁjsmg‘t’UU?zm [AHTH mmmmmmmjﬁmttﬂmm [ENWUENTR U A
Aand Shgwingdmsmidnivuatiyl io:Aaionm msmiwAimiviMmMage Shwmhaa
al: ilgiunsieiRmiviiaoifwaydng (hsans) iwupvsadifinguydng vmafonm
heoitiugautihibaos ShifmimShsidihimfanniag: | EJMLHUQ TanheuuuigiSnde
ANMTET])S (Clardiello, 2003)9

1B @mY Hangchuon (2016) MIUIH)SAMNATSNMYIA ATE & AU ETE N U RIEIAIAUIS
twhioadaggnfminmnpy iwpslywogiadmapaudiEa Shin:pawluma ldfiglama

oifwe Saypigusiniany ShnSEUIR)SthyANEUMEL Shpaflymuthsptaagmn
IUATAIAY Gallagher et al. (1992) AMSOANHUYRMNUATRAIOR NI NN S WA
msguvshinnaspimuh:pnwugnisighdn mthﬁ?ﬁmL@mLﬁ]s§ﬁtﬂsmyftjtﬁ:m‘1 UgRis
migapasupmimasdndaianupnasighmim:pnwugn Simsdndndy pediimiwn

]

SpgnihAaadayinsisigiatiite Scruggs et al. (1993) MUy Shw§hst THany
i) s S smulvuTunginugduginindamuilmicholivasayg ifsthidagitugsithw
fRuig)sihn  (mulvupyiiEan ) ﬁ?ﬁjﬁﬁmeIHiﬂSﬁﬁ?ﬁﬁﬂLﬁgUtLﬁjS§htﬂ8meUU?:iﬁ Ay

2 °

HAtgmom Gian:dh Sk mipt iBuHsmadgaugmingiRnn Samichikoindm ldihw
yuw

agsi

\I:n

IRUYRIAGUIUS: sﬁmumugmngshm fsﬁmﬁm [FWUEN  (Selwyn, 2014)9
Kahle et al. (2016) m813mmtm@mgmmtmmtmﬁymmmmﬁmwmsuﬁmnmnmfﬁmjﬁsﬁg‘
URRAISIQRDA  INURDSIGUMIVANUAMUMETUUTn i udh S aggit i) smutuy
windhy ishnugui)sosvehianns fadommstands Saglumoih:pwugndInsmsia
i8S (Lyetal., 2016)

1B MY Gibbs (1988), Healey & Roberts (2004), §# Prince & Felder (2006) Mit])S Ay
oma]sshwmnfaagmn WiwsSagpidmapann Shih:pwum 9552 SagnseSus
mSIaIS S UM SARIUAINATA (Bruner, 1990)9 1TItNRMY Brenda et al. (2011) MY SAAY
MojwaEURUmGBLRSagastisisiaghgmgse mnjsway  AmotimEndadagags
g

iGfmisigmoniffnsns hwiimSagonshing (MEORGWRIRSANeGUWAMISEN
2 {HiuiguIs) A UMY S MRUATATARY M) SrgAgwRimmMIRANUZE M ant
uem milma M s SumigastvdinuyditidhimiapuapShda) whuhagsmsingii

imitahwnfmayiRiun aonaly sytivaday Shmouismidndnbamiagieys Shuils

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
90



NERMNIURINATAY MIGUEANMI]SNRUARA] Bonsamafigm:imimaidmag]s

=3 a o

mﬁ@wmmmjs@ﬁm:gnhmin?tﬁgmsMUtLﬁjsmﬁmﬁ Sl anpguigys Wdhdangamngs
Shmivi)s
Mathew et al. (2019) MSiBAIgTat miviianishyuidudagmosuniany thimoi

iUfifgﬁHﬁ%LﬁﬁgU m{jﬁ:m BIRUIU) AR TEUNTgN Ait mmgiijsmsngﬁqﬁtsﬂmmmmgﬁmﬁqmga

1S Uiy ﬁﬁﬂLﬁJUUJNLmU‘WﬁﬂStuEUEﬂSt”ﬁEUUELﬂﬁﬁjﬁjm’\jumiﬁtﬂsmﬁmnﬁtsﬂnhumﬂiﬁi
s Rgamgpiams aior giiiyw SslvsmsianiwantmiISuwIvRFIn e niswgam(y
SapaaghifsyAamn]smuns:mnudinhdan minihpy Shmn)sigadaongma Gigd
Mugag@hnomnsion AmnjsituimailyadaphhimSiaantpui)s whwdagmia)
ssgmnAavagan ihwil yluwiyuilida@inmidan wrgmadins: fuwydaguisgh
miysayaivasnaia fuifnammstanupwianw SRifamsmitaoidsmSiauiaingii

o

mwidundmivmanid  Afodeguindsaydvuismivip]sa smulvutna

Dia

al

mipniphiis:pinsiigh mhwwsimudanhdgsiib

9. f@hwmﬁmfﬁgmm%sfumLmUithsSﬁﬁjmmum im o ighUABAISMIGIUI]SUAYIUN

RagnAimakyeithamhaign

> o 1 a 1 al

v. haitifpdgmnistianguig)sSngsmuivulin iidugsnismidapuadahis

2

o

ifghigwaviamutaniismipanipht gagApniphiio s ranniGssids

fian mUithssﬂﬁijmm ISV §MNHUMIGIEUAYITARN (AT MUNARG
mLﬁJUtLﬁjssﬁﬁjmamm InMSUIRSUgRNisSMISANUAI S ADATmahyel
AN GﬁmSnLUnM?

SH miasimsims
Thanaipnipht Sassama

=0

g warme Shaanianighiaid miIgApaniEhiis: foaifian(yoy: thwnsi
anjymeivvaanidwapumisiunwimasngiusdayg Shivuufnanicw spomiindhsid
ABATSMNUAYIUR R ) m[pamssswmmﬁﬁaamnmﬂsmnehsheﬁs Sanfrwan ol
Ruiedfh ditnhdnn

§ S WU UMIDAPNIENIS: MSUYUAEATUIEMSHATM 538 LUIA (U 2991A)

3
o3
=
=
3
e
133
=
(B <
Ny

IS UBE ARG AR RARUMAGANAM 2ANGH i Umiuy g Swivy
9m3mf§tmimeﬁgm oppnuminti Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023



=3 o

1A Wil mssaieilmug) sy hmiuyuisswivuuinaniaiw

&

m
fAmA LUA iRugusarmin§inagbss  Aumng SingumiY

NNUR AT Mijwniphiis: wyuisswmuivuaanisw ShivuuTonnicwy mi
wyuigSwmsivuganisiw Sifidamunu:ufiaERaIan (checkiist) IEEEMIRE Ehwimad
i;q“mhtatﬂsfﬁmﬁ?ﬁg%mmsmmtmm monyuis Sy v siaidhinuion Shasamn g

ARIRUISIRNUMITIE)S (Mnrs(uy ny)uiimaRgiatmi Samivig)sthalag) uagmog
(MiHmaaN MINSJUIUNER ﬁrﬁﬁmmawm ey SumirjuiisRivalg) midime
i

fenjaguigl)s 8iunus Shwnymm]sivaiday (HaoTa yrAyATu MIRMANMIRY MIGRBIVE

fieg) $nGshhEihdng fnAdshinhadiafha Jmmgwmﬁﬁmf{jf{?mj)§ﬁmgﬁm?smifﬁﬁy
RIS A ROSIATIRIS: Apimshaituimfmigas 9) Wiy {4 V) Sswiipwue ildinsigsw
vigumsiagpal vinphannifn sumiaIs RN URUigEIstilGanoRywaskit
Sim:miuyuisSwmsivvuTmaniaiw grdapiphinsiinERannt (checklist) g
iig)a g miRaeilmuig)som §m§yj§ﬁﬁm§ﬁ?smiqm;yghmﬁqmmﬁjsmﬁm‘?ﬁm
AERAINNNS: i;mﬁuﬁﬁ?unuﬁ ShmAyATIU R agsinui]se udiapasanns: Sifnphs

33
olo

m”ggﬁﬁ (Strongly inactive ) HiJRY (Inactive) fuAY (Active) Sh

b=y

hwaly (rating scale) 688 GRS

IL

AYZIN (Strongly active)q 10 rsflisciglig)a Amsmisataniglilimiviys lg]enniayhig)ad

mstagnaun L Shugad
RNTRANIENIEITY  misApanighiis:  yndsSwivuuTnaniswhwiim wnish

v 3

§
UIIRR] (pre-test) SMARIUNU (post-test) RMUWARIMYIAAIAIAM (standard test) miubyinasng
Ailgjohdafnvamadapailivannuiys Rudsasuif)s Shmaumy Sifdhayhosamn
S agunoimivig) s 3vannuisAnguEiasumty imuiankgwis)aismudiimaiag Ami
iujusuihhgiuapismoisyAafsinunoiiu]s  Shmwinuisies  Ehwmampt
msifigiatugan:yan iwing HRfnln Adinainyw

x

)

magise usmiasainnide Saananda gomauidaty midinmoip: MIFIEY

S
aIaniuuia:T:g Syaninhian i) snAshSieys iR mjLnfmsunﬁjmafumwmmj higs

IZ

dl

muluuTing MIMAREROANIAAIS: AwnAimuagimitunsagavantss madas §o

a

ABAMWEYNIRUNS V0% MEIANIR UGN TIEWN S{RYRITIN: NE% B 900%4 §1 An

03

A
BRUIRUNS 90% MOANERUSNGIRWNSIRYEIoI:N Wd% B Nd% Saim Ardanm
IBUNS V0% MANWANIR VSN TIFWNSHYENMY W% MIAMNAIS: AunkmERAIGSWw

=9

ANIRARMILIAR IANIAAS (MOEYS, 2021) SHNARNIGSWANAIAA IR (PTEC, 2021)9

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
91



mitmadgsw
MiTMa S8 S WASINTAIANIANIIIE 9
mimas§Swigimsivhioamiamamu Am

imagiSwmuivsfnins shwimamuit:

3-

Agill  Microsoft Excel wUigSwivuuTwanidw Sumidmameiwifiagimampnsue
(thematic analysis) mLmuggsth Y

IRATM (field notes) §4i3H (videos)9 A{Fais

MIGUIE ARGV S RINSAMNGDNHIUAYGIR (Strongly inactive) [URISITTIRUBHGME 9,8
R oU

Hom
U?mﬁm Y (Inactive) iGoisuijul 9,8 B0 V.6 ABANAY (Active) 1TTIRUHIBA V.G RV M,

b=y

0

heunygil (Strongly active) 1TEHjEGIETA M,d9 MIAANAIS: AUNAMEMIANIENIU Opdal
(2022)
MiiAA G S SWRIIUAIANIANTNIE Y

ghmmumhtﬁmmmgt ARJER  (statistical test) MIHUIR)URNIAMARGWAY (paired
samples t-test) {imsifimary 61

nnamimamulvuganims Sdmiy)uiguinmngumh
ARJu

o5
HRSWEIAMAUIRA (pre-test) SMIRAUMNU (post-test)

BRSBIENSITS
UgR UM URANIANIEhIFO

saqipnigni§ o dgmaisifanyuig) s smutvulan  idmiuig) siigsgh
pAgm ahyelpadnaiens miiSaywdgmoistianians: haid noanc: ipbantws Gua
WIS WIS NIUIRS wAgma THaauis stunusisuagmnigsivadayg S
NgRUISMISANIUAIR AT MIMANMSUNMUGRNUETORIMYS

i50AnBEI)S
inbanimeis
90% 90% 100% 93%
100%
:\G) ,g\c? QCsQ ,§~
S S $°
& &
m Yes g No
JUmngos tatnniiuiys

9mgs1fﬁtmemfﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

om



a

gomsuinmanumndo gafiatanam)s weduismaauagraiadit maa Aam

3 al

BREIGUMSUGRUITNSIBUNSIFWNWNIY (Yes) G358 EMm% SHNgRUHIGNSIRUMSIFW
NESW{Y (No) 5SS %4 ugRnis: msswhmiui)sifwauiddhiadanime)sy §ois: my
jw: iummeLh]ssm: smuiuutin ﬁ?mjmﬁiﬂﬁﬂﬁfﬁﬁﬂﬂﬁiﬁtﬂSmsqpﬁmﬂffj ShwhZuan

Ifsmsy whwgniaRsiamigoumansiiviy! Shoparmeunuitwésada

Suaniys)s
Suaniui])s
90% 90% 100%  g3%
100%
> |3/° l.
0% ;

2.0 é\‘) ® \

&c\c” %o °5 o

& é\ f<§‘
&
m Yes gNo

Jumngl: Ssaniui)s

iuﬂﬁ”ﬁHiUfﬂﬂglﬂ iﬁmanﬁSﬁZUﬁﬂﬁHiﬂS ﬂJG'ﬁﬂJIS"ﬁmﬁﬂniUﬁJ’HnﬁﬁﬁHQﬁ mSIA AnM

al

BB UM SRR SINWHARAMBWHWUUUESS eme% SMFWhTSWNUGSs %

wgiis: nsSwonespinsiuiuiefaitaauig) st smuivutant mirandinuian
AnSMNaE{uUIF SEaniR U SUI) SIS AgMANATE

WINIZUISHS
QERRAUTT
100% 100% 100% 100%
100%
0% 0% 0% 0%
0% - T
29 é\‘) 2% @ \
&ocs &o \{}o &
@ @ ,@\
m Yes g No
JUMAGMS 80NIUIG &
9ﬁjjs1fﬁtmemfﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

9¢a



umndm unmNUGRATSMIAINAIHAMIRASIY MOA ARDMYHEegUMSNGRNTINS
tmwﬁnmﬁmmmmwmwmss 900% shmwmaswmwms 0% mgunﬁs: nsSwhami

i}
3
pu(
=
Ly
c
© 3
fress
5
a
<
é”.
e
2
=
=
n
g
T
c
-
fens
iy
2
=
‘_&’
m -
Ec‘&
R
[3¢1)
)
C

S uAYMNISS Ajum
ﬁiﬁﬁmﬁﬂlﬁj sﬁm&mzmg ﬁﬁﬁ mmsmm %mmgm smnAgmsingia

anganviE
fURgMN{R
100% 100% 100% 100%
100%
0% 0% 0% 0%
Oo/o T T 1
& & ;® &
B B e
"‘s\ © ‘é\ '(‘s\
&
m Yes @ No

JUMAGGE: RYMNE
jumndc nonoRfnugiuaAshSiuagmnaY UERNISMIMIRAUATEARINATIN MOA
ARMUIES NSRRI SIMWHANMAFWHWNUESS 900% SHIGWHESwW{uusdss
0% MINSJAIYI)SIUATE ANSMNGNATAN RS IVTW{AMSEIM 2R AYGUISIR WA AN S Y ks
1gl18)a s iuvanii]sAaguigiaim Ry S agmsiawnap i) sttumsiy)s

anjasoiifs
Tan(aguig)s
100% 100% 100% 100%
100%
Oo/o o/o OO/O Oo/o
0°/o T 1
0 O :c§ &
S &
& & &
m Yes gNo
Jumnges anjaguil)s
9ﬁjjs1fﬁtmemfﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

9&



a

jumnde oo mLﬁJUtLﬁjm UgRIUISMININAIUNHANIRAFE MOA ﬁﬁfﬂUﬁJH
$3UMSURUIFNSINWHAMIRAFWNWUIY 538 900% sﬁmwﬁngswmw 0%
HAnmamsuRadm LnUiLﬁjsmStLULmmimmLﬁJUtLﬁjssmﬂmmUUi IRMYEUN umunh
ot wifmupoiuns gothmivipmaggaoaniag: miviiauying mﬁijtnngmgﬁ“

LGZ

mifimap ShmiiucRu§ns

WIREMATUATATA)]

glunusisargma] SIUAIRIAY
100% 100% 100% 100%

m Yes gNo

Jumnh: ATUNUGIS IRYA NI SIUAS R A

INWHAAEWNWATUESS 900% SHFWHESWNLUUGSS 0% UGRUUE
miuyuargmai)siSvannui] sywiadvannsi]suwig)a hwawadasathAanvigisial
i) s Wwise HansiSw Shaamimiiiunsishinus WiwS agmnsgugsiman(py Savimm
shiunuahvtihhunyg
GRS MIATAPIUAIATAY
RIS MIANIU AT
100%  100%  100%  100%
100%
0% 0% 0% 0%
OOA) T T T I 1
E S
2% 2%
‘(’s\ ¢ é\ ¢ @\ [
QS S S
g % >
m Yes pgNo
JUMAGE (UGRTSMIR ANV AT A]
9mjs1fﬁtmemfﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

99



jumngel mnﬁmﬁﬁmgﬁm%smfﬁ?ﬁymﬁ}ﬁ?mﬂ UGRUTSMIINRIUAHANIRGSR MOA
ARMYNUSGUMSURAIRNS IMWHAUMAIFWAOWUUGESS 900% SHIFWHTSWUVUGSS
0% §1G: ﬁ?ﬁjjﬁﬁLHGmSEUgwmﬁj'“rm fgLUtﬁ?:mU:w:mﬁLfiLmﬁ&?ﬁmLﬁgUtths%tﬂsmeUU?:mﬂ

HEhfwaananiphido ymatansmnidms  Jayuie HnLﬁﬂfmemStﬂUuUfﬁﬁLHﬁ
AINIYIG) A RulunwimounyggmigapueSagy mnoyia@Eaismanny Ans ¢and
AlEnGo AHAYY (Strongly inactive) AIERTV AHAY (Inactive) ﬁLUTﬁ§m Aruny (Active) Sanida
§c Arunygik (Strongly active )

MmnH§os ugRUISMIsIRAIUASAISMNNAY

nAms garoado  gniafo  gamaim  wju %
9. IMNTANKEYANTYIYS 3.85 3.73 3.64 3.74 93%
V. WIS AARMIUIES 3.87 3.93 3.80 3.87 97%
m. TRan]guiy)s 4.00 3.86 3.58 381 95%
G. ASAYMNUI)S 4.00 3.86 3.59 3.82 92%
. AIGIEIUATRI A 4.00 3.87 3.59 3.82 95%
. mihwalyaag 4.00 3.90 3.40 377  94%

aa

Homsuipmahmna§o nesnismimamsuipms Hanpyuig) st smvivuian ns

R gmMMIlMIGNYRYIV R AT malyeihanihaisn
ﬁ Ll

§n INWHANIRANR mOA madsigw
W m,GR)Y Y

WUUUKGEANGHR A (AYYEusiR:A m,o GHIUIS: UmmmfuﬁﬂLﬁJUtLh]SSh
i smututTin mstimajaaggussiniany SaneenlaryaiugRuSAnIuARA NStk

9

iUTETIR IR

g RATNTRANIANINITY

auShaianianihidy  gagApniphinsusifuns

:3
o))
=
Y

22
c

3
C: -

4%
=
3

iBTiRw
sanuifigihaigiasamn  Shadadinn:Buaiaay i EMRUUUNUGRUSANY UgR
UMM ASYEY (Mean) ISIRAIIUAI O AN SMBUIUNRIZARUYIN BoMSUMMANUMn§c

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
96



gijsmaisigymnag Sk iUy
10 -
8.47
8
6 1
4
1.88
2
UNIGed (Pre-test) 121398) rg' (Post-test)
jumnéce fgaaySuighunuisuimng Sngumy

unkmeumndc wgRmisliguiuiuaymag SmaunuIuRR g sMEPYLEIa
mth

fu’;ﬂm iLﬂUJﬂSHNJHiUﬁJUIﬁnNn 9,GG UfﬂﬂﬂﬂSUNjUTUﬁj RESUMUA G,GRnY UgRIUIS:

(2] U’|

MU
mmﬁmmiumLmUtthssmﬂmmUU: in nispdgmnphmivifsugRnismSANuRSaHA
madyeimainaien

mnd g mmy)us)uisuny Suagmamihisyma Shinaumy

RIBUUANANS (Descriptive Statistics )
HIBI Gss  Hyjuity HAU algugy  Amagh A EUR
Variable N Min Max Mean SD Std. Error Mean
Uilingg 22 0 8.5 1.88 1.79 0.38
(pre-test)
iﬁfg'u'q]ﬁ 22 6 10 8.47 1.11 0.23
(post-test)

(U2 AlY p 5N 0,000 (p<0.000)

A

mimamyAiuuinnns (descriptive statistics) A

S
U9 UgRUUIMMS ASURBIVAIYINRL

@D

4
&B =

(SD) iUﬁﬁﬁﬁnﬁJ’ Sﬁ‘iﬁﬁg

ix
(SD =1.11) 9 (UGRAIIS: UM

=

Ul A ¢,cR Y Sim:AnARAIUAYINGR A 9,0 (SD = 1.79) SUARALRNIAIAUNU A 9,

22,

9
omnfimaitanyuig) st smvivulmnspdgmnghmiv

- (3

ugkisMIGANURG AR makyeihaihaien

FUAMHR

ugtupighinsupns mnfimaiiaguigsdinsasivuiin famaspdgmaid

al

MIGUIEAYITAI S AIATM Shasif S apmsmidaatipyl wiidvannsi)smsgnar §amsmn

9

uly
S

9mgs1iﬁtmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
9G



a

nmSmdmnmayniavisn §hfﬁﬁﬂLﬁJUtLﬁjS ShuiRstanatannbaiuadagisianmng s

[

v 3]
k) o

gphig)a wekmugaismnuiguyiag famauns asuinmimiuunisugRuRSANIUATRIAY

u @D

0
g

IR smaUinT SNFWaUYARYIRUMSANNG

JomiglShugRuiugApnIpiys gt ihwosiamsinndmemingialn

u

D?l!
C3

[UGHIUTS:

(

ﬁnLﬁjUtLﬁjssmﬂmH‘t’ vuTiA MoGWaA)SaAY SRINARYAINUGRUSANIUARSAGMSIANS
manuidngiag mAtagh MIENIETURS Carty etal. (1991) msindms muFmaiianiauig)s
ShismulvuTun if3msmiAsigiaisaBamigusivaaayg Shadal SMICUHIEANIUA T AYHH
miwsZsannyi)s ShmIAmAn(RY T Carty etal. (1991) Amsimndms isighdama)stiunfimes
ifanpuig) s smuivuiun Saymsguysthamny wiwssigsiditugamnsigss sinnan

1 v

Boaler (1998) Msuinmt Gian:didivannvi)s Sungiudapuadapsinuifimaitany
vi)s§msmulvuTun Amsmanuinihays hiiwanrsadhmifina it wmayRin
R agAn smaigesEliie MIpnihius) Justice etal. (2007) MSa§ih st mudmaifian|y
i) s8hismuluuTin MgiFnsUagMatimIUIi) SmuluuUNNAUMIMIEEM S SIUGRL

fnnuaTE gt siuiae §otmhaSianudan miwnndmivadag dnmasamndaShima mifa
vt Samigudad
U TRAYA miHS‘iﬁ?ﬁMLﬁgUtLﬁjS§htﬂSmeUU?Ziﬁ auyeimanhaigpakadm Aathens

(2}

wetgmn SuMGHWHUARYAIUGRIUDANUN D AMSMSIansManui §ig:s mudmain

an(gui) s smuivuin  Aachmogwiimdaggusdamisypnsthauny  famnda
AYAIU GG U R ANIUATET AN S Y {UIETT

(ESTHSENS

migpnighiis: mow§hsmst mudnaiiaauig)siagsmuivulin (Inquiry-Based
Learning) DAMMGEIMAIAYYGUILI) SRy SHIGARYAIUGEUOANUATR AN SN NUIRIHS
mastesy  wagmoistianyuig)sSngsmetvuiun ieiddagnrinatyeipadnaien ms
U@mmmw:mmmﬁigﬁmmmﬂsmsqpf{mm'jmmmjs MIWUEYMIYI)SMSTNATURIRTAY M
ifimmsagiauisas Hangui)s moinmBailidangmaigs §hﬁmﬁén{1mmﬁ}f{‘mjtmqhm1
isq thisaelig)a wgkuymay Shiagumt ldhogiavamadagnsuinmimiuiygn
U GRUETANIUATET Y] SR U SA N RYUIOINNYS fﬁmmgﬁnns:UgnmﬁLUﬁﬁgmnfs?ﬁmLﬁgUtLﬁjséh
i smutuuting

ppuiwofen mifimaiiaguig)siagsavivulin ghgeipadnaispsiagagadm
Riimaag 3G s yatni Ay ﬁr’nm:m B

b=y

g
c3-
Co
3
o3
=
E D
=30
—

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
9¢



minanhGin:dh  weamouigy  ShemoakmilinitumogwiSagic:viianyiny 8k
EhapwumitusiaRumiwniamsiagtny Samigaptniuny

A,
-0}
=
.Z_S,o
)
3
&
n
<
=
Y

RN S RS NG M RN SIS RURRSHINS
Busmipnighidamwaid)a  ardappnipigimimnguiugitangogsinghm
ﬁjijﬁStnwmummmtmmmLmnmyw Wumotin O agguisi)sany  Samoilnnya

ha

ngRisMIYSRpIUAIR A MSTanuid vigulis:iglig)a gARANANIEhIINUH ARRAL
ﬁjﬁ Laﬁmnmmmmmqmmmssswmmmmjsmmmsvemﬁmsvt@ﬁjswim fginsawuigy

('\

Aumsugis:d gwimig)a mhwanimipniphiissdaiadmidim S agguisi)sany Saminda

9o

nammgwmmnyiummmj ’Wiﬁjn\pi[ﬁwﬂwj”tj’ dmgaidmiRaivvienan(y Samidatvudigl
AW (RUIE)S yEAIEiate ann gk

‘=
g
o-
=4
275
@
%
e
pad)
(Y]
3
3,
b
2
=
=
=
n
t7p])
P
2
S
)
3
<
S
_3
g
3
2
zzn
na
13
=
n
0
=
S
)
3
<,
c
S
5
—

o 1

HASNSYUIGRAMIAANR U2 U RH nn:{ptpkisTenansameangnams

v

o

d

RuwASHgAMATRMIUAN:UAMUESIM{ATYE gn ifian Lfgm[jﬁjs MIEIpIUaug Shms
WU IUMINBRTHAT AN ISR HASnsAruighAnnmANRUpaRHGT wins ShAgn
PEARNMN N MERUNSFU2MUGWAFRUMINIIgWIS:y it gasngaguighanni
annBingiwna ShgaafSatmEnSaua s IR AT UMIENIEhinGT §iiny Mt

488m:

SAINM
S N
S
SHA

sRIUNUNIRUYITHRUSpNIgIS: Y Suanighrpueis: Ammisgugmgiivagning §
venhfigngs: URQMISIUNOWIVAIRYAMYWIgwH

-2223

DH&aNEENS (References)

Blumenfeld, P. C., Soloway, E., Marx, R. W., Krajcik, J. S., Guzdial, M., & Palincsar, A. (1991 ). Motivating
project-based learning: Sustaining the doing, supporting the learning. Educational
Psychologist, 26( 3-4), 369-398.

Boaler, J. (1998). Alternative approaches to teaching, learning and assessing mathematics. Evaluation
and Program Planning, 21(2), 129-141. https://doi.org/10.1016/S0149-7189( 98 )00002-0

Brenda, L., Gleason, B. L., Peeters, M. J., Resman-Targoff, B. H., Karr, S., McBane, S., & Denetclaw, T.
H. (2011). An active-learning strategies primer for achieving ability-based educational
outcomes. American Journal of Pharmaceutical Education, 75(9), 1-12.

http://www.ncbi.nim.nih.gov/pmc/articles/PMC3230347

9mgmiﬁtmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
wo


https://doi.org/10.1016/S0149-7189(98)00002-0
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3230347/

Bruner, J. S. (1990). Acts of meaning: Four lectures on mind and culture (Vol. 3). Harvard University
Press.

Carty, M. A. (2007). Towards a paradigm of learning to learn for lifelong learning. Vancouver School
Board teachers’ conceptualizations and practices [Master’s thesis]. University of British
Columbia. https://open.library.ubc.ca/collections/ubctheses/831/items/1.0100766

Ciardiello, A. V. (2003). “To wander and wonder”: Pathways to literacy and inquiry through question-
finding. Journal of Adolescent and Adult Literacy 47(3), 228-239.
https://www.jstor.org/stable/40014755

Cooper, M. M. (2016). It is time to say what we mean. Journal of Chemical Education, 93(5), 799-800.
https://pubs.acs.org/doi/epdf/10.1021/acs.jchemed.6b00227

David, J. L. (2008). Project-based learning. Educational Leadership, 65(5), 80-82.

Gallagher, S. A., Stepien, W., Sher, B., & Workman, D. (1995). Implementing problem-based learning in
science classrooms. School Science and Mathematics, 95, 136-146

Gibbs, G. 1988. Learning by doing: A guide to teaching and learning methods. Further Education Unit.

Hangchuon, R. (2016). AHANg[skiAwHTISTAgM : erang:isiinaryeng Safywama [Education
reform in Cambodia: The path to a knowledge-based society and prosperity]. Ministry of
Education, Youth and Sport.

Harada, V. H., & Yoshina, J. M. (2004 ). Moving from rote to inquiry. Library Media Connection, 23(2),
22-24.

Hayes, M. T. (2002). Elementary presetrvice teachers' struggles to define inquiry-based science
teaching. Journal of Science Teacher Education, 13(2), 147-165.

Healey, M. J., & Roberts, J. (Eds.). (2004). Engaging students in active learning. Case studies in
geography, environment and related disciplines. Geography Discipline Network.

Henningsen, M., & Stein, M. K. (1997). Mathematical tasks and student cognition: Classroom-based
factors that support and inhibit high-level mathematical thinking and reasoning. Journal for
Research in Mathematics Eaucation. 28(5), 524-549. https://doi.org/10.2307/749690

Justice, C., Rice, J., Roy, D., Hudspith, B., & Jenkins, H. (2009). Inquiry-based learning in higher
education: Administrators’ perspectives on integrating inquiry pedagogy into the

curriculum. Higher Eaucation, 58, 841-855. https://doi.org/10.1007/s10734-009-9228-7

QNJS]fﬁtﬁﬂfmeﬁgmmLmﬁmiﬁﬁf Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
9o


https://open.library.ubc.ca/collections/ubctheses/831/items/1.0100766
https://www.jstor.org/stable/40014755
https://pubs.acs.org/doi/epdf/10.1021/acs.jchemed.6b00227
https://doi.org/10.2307/749690
https://doi.org/10.1007/s10734-009-9228-7

Kahle, J. B., Meece, J., & Scantlebury, K. (2000 ). Urban African-American middle school science
students: Does standards-based teaching make a difference ? Journal of Research in Science
Teaching, 37(9), 1019-1041.

Lee, H-S., Linn, M. C., Varma, K., & Liu, O. L. (2010) How to technology-enhanced inquiry science unit
impact classroom learning ? Journal of Research in Science Teaching, 4/ 1), 71-90.
https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.20304

Marx, R. W., Blumenfeld, P. C., Krajcik, J. S., & Soloway, E. (1997). Enacting project-based science. 7he
Elementary School Journal, 97(4), 341-358.

Mathew, R., Malik, S. I., & Tawafak, R. M. (2019). Teaching problem solving skills using an educational
game in a computer programming course. /nformatics in Education, 18(2), 359-373.

Miller, B., Kantchelian, A., Afroz, S., Bachwani, R., Dauber, E., Huang, L., ... & Tygar, J. D. (2014,
November ). Adversarial active learning. Proceedings of the 2014 Workshop on Atrtificial
Intelligent and Security Workshop. https://doi.org/10.1145/2666652.2666656

MoEYS. (2021). ZUﬁ?fmﬁfSﬁ?fgﬁdZﬁﬁg’]ﬁfiS [Effective classroom management]. Ministry of
Education, Youth and Sport.

Opdal, P. A. (2022). To do or to listen ? Student active learning vs. the lecture. Studies in Philosophy
and Education, 41(1), 71-89. https://doi.org/10.1037//0033-2909.128.4.612

Prince, M. J., & Felder, R. M. (2006 ). Inductive teaching and learning methods: Definitions,
comparisons, and research bases. Journal of Engineering Education, 95(2), 123-138.

PTEC. (2021). ﬁﬁﬁmﬂggw;‘_iﬁfﬁfﬁgfgfﬁm [Standard test support document]. Ministry of Education,
Youth and Sport.

Scruggs, T. E., Mastropieri, M. A., Bakken, J. P., & Brigham, F. J. (1993 ). Reading versus doing: The
relative effects of textbook-based and inquiry-oriented approaches to science learning in special
education classrooms. 7he Journal of Special Education, 27(1), 1-15.

Selwyn, D. (2014). Why inquiry ? In E. W. Ross (Ed.), 7he social studies curriculum: Purposes,
problems, and possibilities (4th ed., pp. 267-288). State University of New York Press.

Mergendoller, J. R., & Thomas, J. W. (2000). Managing project-based learning: Principles from the field.
http://dr-hatfield.com/science_rules/articles/Managing%20Project%20Based%20Learning.pdf

QNJS]fﬁtﬁﬂfmeﬁgmmLmﬁmiﬁﬁf Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
v


https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.20304
https://doi.org/10.1145/2666652.2666656
https://doi.org/10.1037/0033-2909.128.4.612
http://dr-hatfield.com/science_rules/articles/Managing%20Project%20Based%20Learning.pdf

[HESDsE5E ess SR KeHgR
Y SUWARSENIEmITEN AN OPEN ACCESS

9

RIS SIRNS|SISHBIRS NSNS Relass

£

Cambodian Journal of Education and STEM

MitinmMmIRiienndgiBipmis: iSuBnindasanhingdie
(LSRG RMReBGIBVECSIERRESSR
Reinforcing Learning by Scoring Homework to Encourage Grade 3 Students to Study to Have a Good

Result in Mathematics

i

v

sui§ Shah A
inm

416 3188 101 (980 e ams 18)s ami i altpnTia inn S
ﬁmﬁéhmymlﬁj sunignaiwniiienany Tepansapmeasnyneims
NEMIGING [UIeUAYM

S

HASNSS gmugﬁtﬁwgﬁe loch.chandy@ptec.edu.kh

-3

Chandy Loch’, Sreynich Paov, Sreynan That, Nary Moeurn, Sovannsereyroth Neang,
Chanboremey Nai, and Sam Ol Kong

Department of Science, Faculty of Science Education, Phnom Penh Teacher Education College,
Phnom Penh, Cambodia

"Corresponding author: loch.chandy@ptec.edu.kh

§GUMSHRUS: VE AN WOV iAf{gU: 96 2um Wolm WTNY3ImanY: 90 &N WOV
Received: 29 September 2022 Revised: 18 May 2023 Accepted: 10 August 2023

aa

agmui:minnigiifgmig: Ansmocimsameasgimisgan fign:d

]

i)

a
Am mmsawqﬁmmwﬁq ey zjssmmsm i Gigangmauaiy sgfilada t“rg
Rag3Easifuiphdnnuigy ildiegumsugiuyuidt Aistnsaay wngissviw sdumi

-—'.ll

poiphiiseifidin gimatankmmeidsivusivnSapsinuituegumsighgmig: ity

mimStLULmﬁijhgmtﬂmEUJt nbanamy mipniphiis: ifigfhmeiian(aaniphivy

al

aaniaiw siwmipyudssSw Amigiumun: auadpniphifiuine Ruwns udama
(observation checklist) §ﬁm:m§m (interview ) Fﬂﬁfﬂ‘ﬁ§§§tﬁ ﬁtﬁmamﬁmmﬁwmsus
(thematic analysis) MEIW:2UAINNUYUESSWHRNT UgRUISMIpVIEhIRUUYNOSMBIW:
misika msulmisanouidngiisaiunusiva ey fubssSagtunsifAgmigahigiana
igoiwan mu@uie wgRnismivgohasuipaitopodasjopaneaiundaly Mo

s
1

Ragegums Shmilidabaniagd gig: ilhmonghsmst puig)shiathibinnie NI

fn

9mgs1fﬁtmemfﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
wm


mailto:loch.chandy@ptec.edu.kh
mailto:loch.chandy@ptec.edu.kh

shmmiiindndnoyhyw

=
o3
2]}
o3
(1)
253
bR =)
@.
. 5
(e
<Q
CE:"
=3
K
3
@
=
(]
(Y
§
=
<Q
2
c§
n
+@
=
w2
=
220
-0}
=
z_’?

2 0
mmmumﬁnmm qpmmtgjn Lumsmmsmiqmmrﬁﬁé 6gmﬁgmhmjmn

majae: mithAfs Aomig: midimmn]s weBuaRp Mmuladady

Abstract

Moativating students by scoring homework is essential to students’ learning, as it is a motivating factor
in helping students achieve better results. However, teachers’ activities to encourage students to study
hard and achieve better results are limited. Therefore, this research aims to observe students' behavior
when receiving homework scores that are used in the classroom to motivate them to study. The research
method employed a qualitative method, involving two data collection methods, including observation
and interviews. A thematic analysis was used for data analysis. Results from the observations showed
improvements in the students' behavior and the number of students who did their homework every day
for three weeks. Results from the interviewers also showed improvement in the level of scores obtained
by the students and their motivation. Therefore, it can be concluded that teachers really play an
important role in motivating students in all forms according to the characteristics or types of each
student, but the scores are the main motivation source in the classroom that must exist. On the other
hand, if there are other forms of encouragement from the school, parents, or those close to the students,

it is very beneficial for them.

Keywords: Scoring; homework; reinforcing learning; learning outcomes; motivation
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Abstract

Rice leaf folders are the major insect pests of rice crops. Insecticides are used by farmers to reduce the
yield loss caused by rice leaf folders, but there are hundreds of insecticides available on the Cambodian
market, which makes choosing the right insecticide difficult. This experiment was conducted (1) to
determine the variation of a population of rice leaf folders in six treatments: control and using insecticide
treatments, and (2) to determine the type of insecticide that is effective. The treatments were tested on
field plots (5m x 4m). There are six treatments, and each treatment was replicated three times in a
Randomized Complete Block Design. The treatments were Ty = Control, T; = Emamictin-benzoate
50WDG, T, = Cypermethrin 10EC, T; = Thiacloprid + Isoprocarb 450WP, T4 = Diazinon 50EC, and Ts5 =
Thiamethoxam 350SC. The data was collected by counting the humber of rice folder larval populations
from 100 hills of rice which is equal to one square meter before and after applying the insecticides. The
rice yield per square meter in each plot was also collected. The results showed that the rice leaf folder
had severe damage in the tillering stage (about 14 days after transplanting). The most effective
insecticide in killing rice leaf folders was Emamictin-benzoate 50WDG (T;) at 87.68%, followed by
Diazinon 50EC (T4) at 83.04% and Cypermethrin 10EC (T,) at 81.51%. There was a significant
difference if compared with Thiamethoxam 350SC (Ts) and Thiacloprid + Isoprocarb 450WP (T3) at
80.95% (p <0.05). As a result, we can conclude that Emamictin-benzoate 50WDG is highly effective

and yields the highest yield when used to control rice leaf folders.

Keywords: Rice leaf folder; pesticides; rice variety 504; rice
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mAjag:: MU mMAnWen GaNUInGh MIVgHRIVATIYIRA

Abstract

This experiment was carried out in five target villages in Svay Rieng province, Cambodia, from April 01,
2022 to August 15, 2022. The experiments have three objectives: (1) to compare the feed intake of
sows during the preghancy and lactation stages; (2) to compare the growth performance of piglets
from birth to weaning; and (3) to compare the production cycle of sows after weaning. The experiment
involved 15 sows using the Randomized Complete Block Design ( RCBD ) experimental design with three
treatments and five replications. The treatments (T) were T; (Control): Commercial feed 14% + Rice
bran 43% + Broken rice 43%:; To (RWB20 ): Ensiled Taro 16% + Rice wine by-product 20% + Concentrate
feed 10% + Rice bran 53.5% + Premix plus salt 0.5%; and T3 ( Traditional feed ): Concentrate feed 5%
+ Kitchen residues 50% + Rice bran 40% + Broken rice 5%. The results of the experiment showed that
the total feed intake in Dry Matter (DM ) during the pregnancy period was significantly higher for T, =
1,821 g/day, if compared to T; = 1,344 g/day and T3 = 1,306 g/day. It was also found that the total feed
intake in DM at the lactation period of T, =2,238 g/day was significantly higher if compared with T; =
1,681 g/day and T3 = 1,577 g/day. The humber of piglets at the weaning stage of T, = 10.7 heads/litter
was significantly higher compared with T; = 8.66 heads/litter size and T3 = 8 heads/litter size. The mean
weight of piglets at the weaning day of T, = 55.6 kg/litter size was significantly higher compared to T; =
39.8 kg/litter size and T3 = 36.2 kg/litter size. For piglet mortality at the weaning of Ty, T,, and T3 was not
significantly different (,0>0.05). The length of the reproduction cycle of sows after weaning of T, = 174
days and T, = 177 days was shorter, with a significant difference if compared to T3 = 181 days. In
conclusion, the composition of feed containing Ensiled taro of 16%, Rice wine by-product of 20%,
Concentrate feed of 10%, Rice bran of 53.5% and Premix plus salt of 0.5% could increase the feed
intake of sows during the preghancy and lactation stages, provide better growth of piglets at the weaning

stage, and make the sows have a shorter reproduction cycle.
Keywords: Ensiled taro; rice wine by-product; traditional feed; reproduction of sows
9ﬁ5‘js1fﬁtﬁnimeﬁgmmLmumth11 Shityy g39 1ruew | fengn givowm

Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
&9



i Suangmi
§1‘,&Lﬁh;s m‘{ﬁmmiﬁmmﬁnwimﬁﬁwgﬁm:ﬁgtﬁmémmLmt'ngUgﬁ ghmiﬁ§mﬁnﬁLUiﬁ?§sgw
1igntlyuisismippniphinavatnais: SammiRuaias
AN mm«mitm»msﬁmsnmfﬁmmﬁwﬁaﬁiﬁﬁnénﬁﬁmwmﬁs saotg(p Shastnnaia)ams

(Chhay et al., 2010)9
i AmBamigug kg nwisiakipis gl siwiammiis: [pinsAgaru:

mmanigEin [is: nsiunignan[agth Colocasia Esculenta %ﬁm%ﬁﬁfﬁﬁ:mﬁmmtmms

BIUASIAATS: sty

12

ZGD.

oz fan O Suldisiy adansighimiswagthusushianasgamndeais
ogsh ifgjif uhimimaT (oxalates) 1SN iR AR MY RIN SR A f?;gh ${HU[fUR (Buntha
etal., 2008)1 Mitis:ig1ig)a gnSuidumigiasifithwihad withwon wmqwmﬁ;s it gauden
ANATAJNMSESS 900% psnUFAmSIgim: S iiaim:sEUEALR Mong Cai IWES

e
h
=

GenURUIMIUSHRIGIW  (Chittavong, 2006)4  MIjpNiRIM UMM mijmimj Shify
sipMwinsudgmniiaghmmavgwmame  iwmimois:pinswavassigghodhyga
meﬁmﬁiimghLUigmiﬂﬁmnH (Hang, 2010) 4 Rodriguez & Preston (2009) msinid

=B

2 9.
)
a
=
i

wyngliwib g Figsshnaidugahgpinswasninéinho Ssoiasns
Homia yagnsiie iiwandsminsgamiaigaanis dphig)a ginlnidumi AnsEAMNIMA
fiywoss uUm"‘lﬂjij (Ca), i8R (Fe), imSsiuo §UIUW (Vitamins B1 & B2) SUGAJ (P)4 thATash
pinsjumgian:acss 6u% [ginfs Va% hinin 90,9% 1R 9Y,6% MUAJY 9
Shafi 0,6G% (Buntha et al., 2008) 9

MANW{N AMa A yihassuimiapnainuaingan wisiivan wihywauitn
msifsy muAupinssipssmipnuntinsts Shdnw uvnlvadanginsBminidy
ATUTA (Luu etal., 2009)4 MAGW{aNTE UM simibaianai Swaninsumsnuywiggiiga
ispafisitumsaanmngss wpiasifimaméadhpindh thwadansipismf)anmy {4
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YINTS T = UQW (Treatment) IREUMIS Ty, To, 88 T

R = N (Replication) IRFUHNS Ry, Ro, Ra, Ru, 831 Rs

vgtsiianas

MiNaNEIS: L@immﬁtsjmmwmsuﬁ’wéss m §handgs ¢4 UGWSNM JuSs

9. UIJE[H T1 (Control) s 5en B0 9G% + GRHRT cM% + nSn cM%

9. UGW T, (RWB20)z MU 99% + MWW V0% + 1HSHN 90% + AgH &M, &% + {USothyw

#5009 0,6%

M. UGW T (Traditional )2 1WSHAN &% + MARANUF W E0% + A§A GO% + GRHAT &%

mnhdo uinmijuesRioan Shwmumaativauiweih my

N~ v

mnaGvz JuTSFIoAT ,s?ﬁﬁfmﬁfmﬁﬁﬁfffﬁfﬁjw

gty (Aammar) el Ugu T, ugw T,
(Control) (RWB20) (Traditional )
g - 16.0 -
MAN W . 20.0 .
SaneiEo 14.0 - -
1SN - 10.0 5.00
MANANUG W - - 50.0
Agh 43.0 53.5 40.0
GhHp! 43.0 . 5.00
iudo + Ay - 0.50 -
fUjU 100 100 100
o ompasisjuygRiGoin
(ARthMAIw)
JUmatan:§aiu (OM) 90.0 60.2 48.9
[UtGHSaIU (CP) 15.6 16.4 16.1
BB Uit aIU (CF) 8.22 11.8 13.3

UEN Nis DM = Dry Matter, CP = Crude Protein 8% CF = Crude Fibre
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inmailly %DM %CP %CF
igu 1.2 22.1 30.2
MAN W 9.22 10.5 1.53
SN IYs 90.8 20.8 1.77
16N 88.0 52.5 1.05
MANANUE W 9.45 18.0 22.6
Agh 88.3 10.3 4.88
GhHp 90.0 7.50 0.72
oo + adn 98.0 - -

UaAN< Laboratory of Livestock Development for Community Livelihood Organization (2022 )
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g 1fny) Ui uhywusw T, (Control) = 9.BCORAG SRUGW T, (Traditional) = 9,&AN{HAY
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ugw SEM p-value
(Control) (RWB20) (Traditional )

Ggsasnaughomyn 9.60 11.2 1.4 090  0.35

GgSASFAIUNIURRIAUA 9.00° 10.8° 9.00° 042  0.026
HIMANUIUEIAS{RA (%) 0.20 0.40 2.40 061  0.066
GYSHS[RAMIU (A[N) 8.86° 14.0° 7.84° 026 <0.001
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Abstract

Fermented pork (pork Nem) is a popular processed product among Cambodian people. Fermented
pork is made from pork, pork skin, sugar, salt, garlic, chili, ginger, and Nem powder, which are
thoroughly mixed and fermented. In the process of making fermented pork, substances such as nitrate
and nitrite were added as main ingredients to maintain the pink color of Nem and get a better taste
compared to products that did hot add these substances. This research aims to study the effect of starch
addition on the physicochemical quality and sensory characteristics (color, smell, taste, and
appearance) of fermented pork and determine the suitable amount of starch that can enhance the
physicochemical quality and sensory characteristics of fermented pork. The research was carried out
using Completely Randomized Design, involving 3 treatments (T) and 9 replications. T; used 1% of the
Nem powder, T> had 2% of the powder, and T3 had 3% of the powder. Parameters such as water activity,
hydrogen potential (pH ), ash content, moisture content, and the sensory characteristics ( color, smell,
taste, and appearance) of fermented pork were measured and analyzed. The results showed that
adding different amounts of starch had little effect on the physical, chemical, and general characteristics
of the fermented pork. Water activity, ash content, and moisture content were not significantly different.
The pH levels of all treatments fluctuated during fermentation, which affected the sensory characteristics
of the fermented pork. Regarding the appearance and taste, the first treatment (1% of starch) was
found to have the highest score in relation to the sour taste of fermented pork. Therefore, this experiment
showed that starch addition should not be used by more than 1% of pork, and nitrate powder had an

effect on the production of fermented pork.

Keywords: Fermented pork; physicochemical quality; starch addition; sensory characteristics

mgsﬁﬁtmi[,mfﬁgmmm{fmmt’ﬁ Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
ofl



InsansRA hadasuinigiomimogamuiw:mit ymiv§idudniunsmaingmiwy
ﬁmmnuwfnﬁs*ﬁhmsmﬁgm §ﬁLU19m§§mjﬁ gothuieisiifiey innvandEapinssdigiy

]

§neofi Siydinny IRUEIDSAMWURNUA NSO

g
G-
=
=)
Q9
-
o
Co
8
g
g
[Jav] ¥
@
a
;

o

(Rojsuntornkitti etal., 2010; Wiramsri & Wanwisa, 2009)'1mmmﬁ3 upinswrAvAEmiAighinny

MunjuagSsTSsagw ign:A mwnigmﬁ Eei’ﬁmﬁs

n

=3

MSHANNMAYY Bigs mitLumtiminmmﬁyﬁmmémmghﬁtmmﬁﬁ%gmﬁ RIUHUNI (Listrat et al.,
2015)9 IANsanGRAIR U Stt AgImwin Ui owaniia§nuunh gikistidhimgy Ssdhimi

E

A8 Rudpiltan)y uanfmsmnsnmtmwmamﬁﬁuo mannpmafgiinuimotyh Sham:
REnnuigneg
<P o =‘-
Stahnke, 2007)

imghﬁmfmmiﬁn‘mfmamﬁmﬁ aimauiguitusumthigfinng wisgomima ylifa At
smifmanghig agiuige tﬁaj:mmfnjmngmumm fnny SifldiegumsiumdmSiayie
iays ifiuinidasuansinigliusnsuiguyfinny (Shahidi & Pegg, 1991) 1 ANIMARMA U

§iFa GgsysuIAgin mmimStLﬁLmﬁ'Jmgmﬁhmmsamnﬂﬁwjnhﬁstmmm:mu AUmeaggul|ma

3

I

(KNO3) agiyjsS{ma (NaNo3) gmeyjsiFn (kN02) Shagijulifa (NaNo2) 4 uigsfiiiminng
annmnnanisadagaiony wnamalma yiFansuuamantiimings M ATUATHE A3EIM AN

ha 4

( Clostridium botulinum) IR ANIUTRINAIRUTARIRUE mmtsﬂtmmmimugmsﬂnhumgun ms

C [a) v

= a

2J0y §ﬁmﬁgﬁ@ﬁﬁﬁﬁﬁﬁ§fﬁmummmmsﬁs%smimgﬂ RUARIUANG (Cassens, 1997; Ferysiuk &
Wéjciak, 2020 )

limisauehdiidhimyu Sidhimidg Sudpltangy mimaido
A GEARINSIFIFIhmuity:Midinaiuwman (sensory test) st aIGnAN

-0

iupimsfanasmifaaivuienanpidiima heiegh  Shuagnwags

s
IIfm-ﬂUm smutpnhmat gaidimushsguasidanuinumsgonmngs Samwh

Cle

fU

=y

o

P
D3

)
muiRuinmBadna (McBride & Hall, 1979)9 MiMwaigMumiHinygihwenaniiimaunk
ANUNIAEYURUNE AilgimeminAiguanndnsituivg ShmsuauiinsSitumsmibamu

QN

D3

o SheSIwNUEARMIUYUWANAS (Sidel & Stone, 1993)

miRnis: msimutanhinhwisisz§nuismiviguuinanigiinneighidannmnuat 8k
uaan:gisliuinnuansgag mianis: Shimathhispannmauadivasiansansga iBunsyo
mengmnén AdaumsnudRios tTmanii: ShuTwandiiny (pegidimanugan:gidivaiong

v

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
a]e]



ANGIEA Both nan §s iwthd Shyund iRupiasimihe Shiimamuiw:midiaaithwman

gRuismippihiSagusdinnagimisdigiannmainnsanGRAZ MM ST

ssins: SeSSanjeg
Al Sadaiaigmaily

AR UmEEinnsanG A NsRomansEa taaEs mie ST Sua e g Shigg
innY (Rojsuntornkitti et al,, 2010)9 iamaity ShiA)EioIQupUMIGDainsansgamsEmag
dapitumsinngnisiadnany winddat (RROTANALN 12aUDWHSEW (UIs ALY

mifitanaadmIpIEhiS: pinsssiaisianusiaigmummhviianananisniiwidenstw

g
g
wn
=
g

<
2
2
o)
@,
=
Y
3
!
=
=

munsimngnsigdoonw winadat Lﬁhmﬁﬁﬂnnﬂ 12RUS
S

mifubudwiianns

uTnnniA)aE kUG wiyw 9 AMSAnGEA 9 000(A. TRIATEA 90(A. (1184 9% ISAnG(A)

fJI80 900(A. (3448R90%) ATNU900(A. (181840 90%) EUaI900(A. (1RJ8H 90%) 1gau 9007p.

D= =

(1638490%) Shitdh 90(A. (1618419%) (Rojsuntornkitti et al., 2010)4 1{A)HE] Shiamailuinna
miosmwugum gy Siivkioan mugw mhwugwdo ifvinanyfinnebss vofp. {ilk

9% ‘Ing‘mqiuH (anG15A) 9 ugwiv sfuTmanigfinng Voip. ({HIfH V% tsf;qmﬁtﬁﬁ Shugwém
ifuTomangiiony mofn. (Hifh m% tsffgmﬁtﬁaﬂ istarmigdainnsantga Ridhimityl Ayl
MARHEANGIEA TaAiaa SRR Hotig éafmﬁ;ﬁqmmwwﬁ}? [y NLH‘IUINJnLﬁ At
INIHWESHY uUy
AR PRHGUA AT ANG §aU
HogugRAURACY UNURo Y]
immqnmnmn MO°C AR AIAMAN ST AR shusmmntsmnmmm & °CIWINN HYE. 1 Ag)H
uismiuangn samapimswaidimagumminn web gk Aifmimadado 1siitnduc

MimaIasw ishithéco Samimaitadm st dnu
mihngmngn

phElhAUuAINDARTRIAYMAGA (water activity meter) MgSaTS iwigiubaamaty

SluRRIAMAMEF0I9 UPUBARINALIAMAGUARDS JGWANMARHRERISI: Aqualab 4TE SiTe

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
0E



apuas g it dsiwing i atiinuigSwnsupmistidmph unUuaping
e Swig:

M AP MSNUARIVS (pH)

samatss . Shfaladss cov.u. msmwthywm ShEindjvgysShwmeih
AdnmsnuUARivs (pH)9 AFa pH HInshuhwifauaindhwaEaumSnUiRIvs (H-
5221 pH meter )9 MIN&IIS: URRISIARANMN WEC i wmﬁf{'jmnﬁﬁmm;n;ﬁfﬁf (Beaker) 1 4S8
dEmnanEamsanigios suaaia pH sgiosinagihysSsmmuifynwaghgim

pH = G pH = i1 8k pH = 09 upUBARIRNI AW o anywinbn JowmaEUADRANWaR

samalRumsiudisy  u§omweas  weuShumnmislidingd  Shtohimwiphimimagm
§s8Ww (Kim etal., 2019)9

MAMAUTNANIRS

vp:dganmn Sugigndyama jolkinagadivamain:g maansimanwuinanid:ginsi§idi

ihuwifjugaimys

émﬁmwmmﬁﬁt}fvﬁmﬁ — ninaga
NURAMATEY x IWANIUMA YR

IBANNUMANER = %HRMEH/900 )

MATWIN: (%Ash) =

wans< Marshall (2010)

mitm ﬁU?m ANETING

BUB{RIWAGIS (Crucible) il uyaIsigh gy SIUaANMA 900°C 1w 9-Vs.9 U
yapigndpmatsiahauninnGininigl (Desiccator) (A

v

no SRy AL Shdhanma 6§s
M-G{. JTNAGURRAISYAY HIVEAIAMAGREISIARRNMN 900°C W W-ME.9 UNUYART
RANAMAGAZJH ”gﬁ2UninnUtmhntH1 Suppifhegsosanmaiinnsvyapiv 9 gicya
RIAMAIS: AU 98, ghig)ai)atesySaInmalRusgums Ansmnist (AOAC, 2000)9 UTEIAN
ffﬁn?mmimSﬁmmngUHg%

MMty - &nfumnmmmwman

MAIWAIIINY (%Moisture) = x 900
80 83 UM niuH
Wans Josyin (1970)
9m3mf§tmimeﬁgm oppnuminti Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

flo



mihwat ;ﬁm'g an:gighivasinnsan i
miwaiy n‘imﬁm:gmfudﬁ’nmmémﬁ ﬁ‘i&jﬁ”‘l&ﬁtﬁ M ﬁnﬁi:’ntimﬂﬂﬂ

<

g
mnﬁmﬁgimw@ fiﬁLﬁﬂfLLﬂfmSiLuﬁm AGH thﬁ’fgﬁ%
igfigle gahwa °ﬁﬁm9mmsmmnsmmuntgmghmm

FsSwitsgumsphimimamwifimangiiimadgSw sPss 239 mngumihiaiy

Agg
A Gss

N
BRjUMARINSAMNAINW Duncan's multiple range test W gSWHIMSUAMWMNAIYLIEMA

‘iuL'UEﬂSﬁLHﬁ p<0,0&

RBRS FeMIAMHP
ngRUiugusagmadnisighinnsamsn

o 9

jumn§o uipnmivipuguurgma§aghinnvansiiaRuasiimiding Ve, yh ahiw:

v

N ALY.Y

1.2
0.96 0.96 0.96

S 0.6 F WcY

ic 0.4 [ GOY

0.2 B NIGR]

0 T T T I !
Ugw§o Ugwiy UEwem

IWeINUIRNSA (16R)

C3-
-}

i

jUmngo uinmavSssaIama Sh{avUGwnsSssuAyMNEAIMANHA & 0,69%
R

Jumngos ugRuipUgNuAgmndaisiahinntan

v

wgruis: vinAdmdma mmdmasyfinnsmsagamudungmadn Runspiinnsatgnie

w

?ﬁmmgﬁmis RO ﬂSﬁmﬁﬁﬂﬁmWﬁj Rojsuntornkitti et al. (2010)9 miﬁjn\ﬂiﬁﬁf Wang et al.

v

(2000) MSUNAT AN ’ILULULUﬁJ’nHﬁWﬂGﬁ ﬁLUItﬂﬂjmmnﬂSSﬁUiﬁﬂSﬁfmiSﬁiﬁJn%’n Sﬁ"ﬁin‘ﬁGn

9mgs1iﬁtmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
N9



isinnuitwminoguakchgago Shmrapeaianeisidganmn woc §amoccy §ois: mufd{me

=Ql15

wyfinnuninaBai 90fA. 161 mofn. msR§nusbungma ﬁ?ﬁmmSnmmaﬁnuLﬁmgﬂ

ngRuviEuuisaBamsnuiRivsthugguisighicnsaogn
MmN uinmAvIBUUISAERUMSNUARIVS (pH) thufjuisiahinnvansiga R

wn

msigmifiians Ve, gh aRIw:InN NVY.9

45
4
3.5
3 .
T 25 m VY
2 n GOY
1.5
1 E ﬂ]lE]H

0.5

IUWSINMUIANSA (k)

Jumnéo: ugRuvipuENisASaumsnuiRivsthugusiahinnvanoiyn

jumn§u uinmd isiakuwiywapkinnsandgansaBaiiyaismsanigias (oH)
v§ougoghiiny wed. Muufwdo nsmipyunBanmsondivsdia ¢ oe vwiv
198k c.om Shudwim g8k medd wptwInN ¢ol. APalpyuisumsnmuiEius
waugwdo Aglh ¢,om uGwdv 18k ¢,om Shudwim 188 m,e0Y wtIWINN NWE,
agaluuisumsnuiRivsiuouiwdo 1k 6,90 ugwdiv 1g8h ¢,9¢ Shudwim 1Sk

¢,004 AFaipuuisamsnUSRivSIvROUTWARHSNSMITUUN 15R0:hugupy oo

=

WAL WEs. B LS. IRUUGRNIS: JOMSRUGRUISMIPNITIUL Kim et al. (2019)9

v o

o 1

FsRuoMWIRUIR A nisumsnuARivsmAauthiys  AmnAsigih  isigunsmaauing

v o

v 1

iumsyaimitivagads ieithmBapmanisighagiinuismiht ymiv§ (Fretheim et al,
1985)9  $(GeUfiis: §L§ﬁmi’msmmm§wm‘[fiLmﬁh‘m@ﬁmw%saﬁhmmmﬁ iBgitimdniga
isumsnuiRivsivommidismogag:thamviviog  SlananSmaginsiandmeisiah

MUNIRNG ot antipay innshifly (Lucke, 1998) 4

gRUiUEgisuTnanig mygEisighinnsamon
jumném uvipmivipuguuTyanigtheguisiahinnsansga Ruansigmifiannéss

v

WeY. g ahiw:sng Nvy.9

9mgs1iﬁtmimeﬁgmmLmﬁmmt’ﬁ Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
Ay



3
25
2 .
g UeyY
;\3 15
1 N GOY
=
3 05 - oY
& o

UGWwee UEwiY
IWAMUIANSA (1800)

Jumagms: WgRUIpUENisUTH AR thuguisiakinnsmnGiRA

jumngm vinmiivipugaisvfnaniiuouiwiywy phiwann Ve, tnanE:ns
mipgumAag: Ruudwdo 18 V,BV% UEWEY 1G8h W.dN% Shudwim 8L V,G%
SlanAghiwnn GOy, vinnniknsmipag: SuiAsigihuninGim:uiwdo Raigsh v,.co%
UGwiwigsh u,mo% Shudwim 1t W.Nc%Y MEtIw:INL VS, T vTnanRnsmiiy
wulioge Asighugwdo seifh momes ugwdv 168k moc% Shugwdm 18k m,0d%
ugius: uipmauTnanighufwiy wismidwy: SwiRsidlh Wumouymusnizdnuis
oy IRuUAMuBSMIR g MATSHEAEEMANUIATIRMID  SRMmIWUM IS

''ad > o

pAgm U R uisHAyguimanalfinhimiug (Alletor, 1993; Ogodo et al., 2017)9 (UGRAIIS:

Jom SR MIEIENITUES Soedjatmiko et al. (2018)9 MIEIANIUAT Niuli et al. (2013) AMSUEMATIMA
amuTnanid:iAsigia i il Shwmumaiihadifsiginit 4
wgRuuiguguistimanadidnsisighitnsan ogn

jumndc uipmivipuguistimanadiinesigiinnsansgaiiumnshmifinns Wes.gh

AR NN AVY.Y

39 qw:;n%ﬁg(m) uwdm
ENJ?LaLﬁTme?T;L;?:’;iZSS % : meLHULHNmESU?mnnﬁ‘}m‘?mtsigﬁi’m&fm;g ;ﬁmw _—

fum



al

:Ufﬂned Ummoisliw:nuvey. Ui&ﬂﬂﬂﬁjmﬂHIS‘]nﬁUUUjG‘D mjsﬁ &, DE% UGLUGIEJ

o

108N dé,cd% Shugwim 1384 Do, uH%y 1sliw:inm act. vinanasicheisiphugwdo 1ndh
&, fc% ugwdo 18k de, 9% Shudwdm 1agfh Do,muwy isliw:in VY. vTnandiany
istghugwdo 1aj8h ao,do% ugwdo 1GEh de,n9% Shugwim 168k 90,60% 1 wgRmIS:
vinmdmanisuinan i siuwdaransmifsidaghndaiogs g wed.
AR VS, ismiuginny

M) Ui UM Ywin g Schefie MSUINMD INBANSHAE MUGWw nsMauuTnanaidhy
UIMABTNUMY wusa UGWwEm msmAI Ity g mhRugwiv wudwiv nsmanuainhy
grumhugwio isipliwnnmo yu§einng ngruss: umapdns mrdmationgh
Adai 9ofp. 161 mom.asmmgnmtmummmmyi’ R sisighinnsantgnne IRuugRIS:
JoiglShmunndmiual Rojsuntornkitti et al. (2010) 9 ig:GtunhamAihw ugauismiAsigil
vinnnassaneisigiinnsansn Avamusafigismiggannaissngasp kit uiums) Growth
storage (Batool et al., 2012)9 iGasfiissiglig)a wgRmuisMIANIS: msmn nFwmAmIANIU
Rojsuntornkitt et al. (2010) iRurmounmuvaiimiv§ahmifiianais: Bisiwnugmamiugaimi

ins

EY/a0)
et
2

3-
S

[ANIITUAS Rojsuntornkitti et al. (2010)9 UINEAINSYWIG)A AMCUAMNUEARNNMMAZ
igfuiRusigutnnnainhsfiAsisiug omint fomunndeniual Abiola & Adegbaju (2001)9

&

g uismih lﬁnTUim wen nNigliin ﬂﬂiUﬁﬁﬂﬂUﬁﬂG[ﬁl

al

jumndd sinmingsaismihwalgihwmanieifnanuainnyamnon

@2

34.50 34.22%

34.00

33.33%

33.50 4

A

manisnih (%)

33.00

>

32.50 4

32.00

31.50 , ,
ugwée Ugwiv
IWINUIANGA (YY)

$Cle

fIZfﬁ?ﬁ&'&' IIUQNEUIS”NTILU mmethmnﬂmﬁﬁmammﬁn

o

jumnde msuimth ugwl

) a al &

vgwdo IRuwmsalyfsuguigsh mcevv% unvs Avgwdim IRunsalyigsunuigsh

~Na
1

mm,mme Shugwim iRumsaigisugynumiiagsh my,cc%s §ig: vgwiRugavTimag

ﬁLU%’QmmS’WiUﬂJ’UnzNmﬁinmnGﬂSﬁﬂﬂﬂiUﬁﬁﬂﬂHﬁﬂULuﬁ A

9mgs1iﬁtmimeﬁgmmLmﬁmmt’ﬁ Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
G



Samiamnshfindnivainnuansiga Augwdo ilnudwis:nsadamhwifigfiany 90(n. anG

[BA 9 000{f. IAIRA 90(A. &di 900{A. HTNY 900(7. ey 900(A. ey 900(A. &4 fitik 90(7.4

pgiuismihwalgihwmanigilasivinnsmnsiia
jumngs vineniugruismMwaEIMWMANISIGSvinNs SRR

34.00 -
33.63% 33.63%

< 3350 - %

aicgz \

“F 33.00 \

3 \

i

& 3250 T \

32.00 & , , ,

ugwée Ugwiv

JUMA§H: UgRISMINWaLY

c(JIZ

Jomsupmakumnds viw
yhguiunuhhia Ay
Sw

3

iy h
nisiuaiansan oA Au
uegumsMIgudagathiim

2

o D?

Dm cOIZ

9 §hugwdu wsa
9,71G% FUGRMIS:
shuawgw mmmszﬁ ﬁgaﬁjmﬁjéﬁ Mm,oMm% §ois:

TR
wdo fhigfinny vorA. Gin:udwdy FoywansEa 9 o
U 900[f. 266 900(R. 1gaU 9007, Saiikh 90(A.4

IWINUIANGA (RIVY.)

RNWOMANIFi

o

SRSRRUERIIG
m,am% i wugws

AuTimagudgthig

iiygiinng 9op. Gims
FJJA(HA 9O(A. &Jf 900(f.

O = @
Eo

5 50
E

gk uismihwalgihwmaneimiuhiguuaionsansiga
umnén vipeniugruismiwaigihwamanisildiuthignuaionsansign

40 _ 36.24%
Q I 31.88% 31.88%
= 30 : 0
= .
(e T
& 20 | :
6D, =
5 10 - :
% I
0 1 I 1 1
UGWwe 9 Uiwé v sgwé m

JUMAGHE UgRuisMINWaly

9m3mf§tmimeﬁgm oppnuminti Shingy
Cambodian Journal of Education and STEM

IWINUIRNEA (NVY.)

g wemanighiliumhaguuinnyansga

§99 12w | fergn givowm
Vol. 1, No. 2 | September 2023
&



mgﬁnﬁsmm wrﬁgtmw@ mmm‘jmgm:gmmﬁﬁnnﬁmémﬁ

al

jumnéc uinmingruismiwaigihwmanigilugnn:gigivainnsamnsiRa

3450 34.22%
g 3400 N\ 33.78%
ﬁé 33.50 \
25 33.00 - \
& 3250 4 \ 32.00%
o 32.00 - \
g 31.00 \
% 30.50 & , , ,
W Ugwiv

IWINIRNEA (BEY.)

JUmn§Gs wgruismiwaigihwenanigilugnn:gishuainnsansiia

0 '

mn§c osupmt vjwikusgumnsmigulagummlugan: gighivainnsansiga

G

Cal)) :-.'.

UHw 9% nsfignuigdih ma,wwe uptva Augwim Muwmsigeguigih mm.acew 8

18]

pgan:gigivasinnsansa Augwdo IRumskdamhwifigfiony oo, MGEA 9

Die

o a

UgwsL iﬁmmsmsamjﬁtmsh My Hig: vgwiiugaviimagudamiimid
ooofn.

3c

o}
Dm

Uy

c
L
=

¢

TegjAIRA 901A. fyi 900(n. il 90 OLn Sy 9001, 1yey 9007, Safigh 90(p.4

UgRUpNIghiiS: msuimakitg miudmavinaniaghoig:l 90 191 Mo, phyw
Agimuisansn ‘E%St"i:mmﬁmﬁmmmtsﬁmﬁﬁmtmaaﬂﬁmﬁi Muugnis:s: Apuinsy
(UGRAIUL Sebranek & Bacus (2007) IRuinidm® mudimavinaniFaghoig:i co 191 €o
MERRYWAGIMEANGEEA MuTnaniRumnomaassivgan:anomonymissaguinnsamogn

gomnn A i juni hmgm.m&fmumﬁﬁﬁﬁjﬁﬁgﬂ miviguSFmsiahRlasumspn U
m =3

innsidunshagmwissianatumisigisadh mavgwragangisam Shndhmigannasis

hHA UM ANIRUUAM R ANGIATGSE (Sebranek & Bacus, 2007)9 MifimasSma y

MAUHES I

38 Muhanimaviguahmminsigmnigns Shulgns (Cammack et al., 1999)9 AANTUATS
SiFa AhcaimaiRunughanidimeiuntgs Shghagiunuibagupiiinglgin mouy
9mgs1iﬁtmimeﬁgmmLmﬁmmt’ﬁ Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023

313



y¥mantspRtmmssnsinima
apsinanpnsnym Samuaniuiiismunid)

oigwns iehbadann gommmaigisnnnitm
1815IR6U (Hord et al., 2009)
(ESTHSEMNS
migAnis: msuipmimivigsuinanyfinnsg wagisipghmiUaionsaoga msi:agnm
2 goim nan §s 1wl Shgu

fopoighidannmnuat Saupnn:giglivasinngntiia

e-—n
=

T

iy

2

(Y]

=

©

al

SuniBaismigubaivmgahwalgilannmaiansanspasiniudw Ansuin
2

<
Z
=

v

mbianaghShnan §s g Shyunkivainnvansigng Hig: viwdo iBn
innuGgs 90(p. AnGEA 9 00O(f. IrARA 90(A. tdiry 900(A. Al 900(A. Suay 900(f. YN
900, Shimh vo(n. Amugwitunim thwaimsifimaamauigsghvinaniomin A

o

NSRvie 9% ISGiRA ShmskdainnvansEaiRusgumsmigudagatia (udhmsma

o

vgwmi ifmaanimauiguiiunsEasiFa usma

o

mandingsuwn  Shgagailamamundniuars agiRAYm MU
m

<,
2CY
by
Lo
5

Umfﬁmg UHAUSPNIgiIS:g Buanighagueis: Ama

=,
=i
@
E
<
C:-
@
S
g

1§G U
MISIUN WIS AMYWig]w

Q0
[=A
5
c
2
4L,
=}
7]
[¥75)
78]
pxy
@
/5]
=
c
¢§°
pxig
=p
<
<
2]
[(and
7]
4@

DHaN56ENE (References)

Abiola, S. S., & Adegbaju, S. W. (2001). Effect of substituting pork backfat with rind on quality
characteristics of pork sausage. Meat Science, 58, 409-412. https://doi.org/10.1016/S0309-
1740(01)00043-2

Aletor, V. A. (1993). Allelochemicals in plant food and feedstuff 1. Nutritional, biochemical and
physiopathological aspects in animal production. Veterinary and Human Toxicology, 35, 57-67.
https://europepmc.org/article/med/8434459

Batool, S. A., Rauf, N., Tahir, S., & Kalsoom, R. J. I. J. F. S. (2012). Microbial and physico-chemical
contamination in the wheat flour of the twin cities of Pakistan. /nfernational Journal of Food Safety,
14,75-82

Cammack, R., Joannou, C. L., Cui, X. Y., Martinez, C. T., Maraj, S. R, et al., (1999). Nitrite and nitrosyl
compounds in food preservation. Biochemistry  Biophys Acta, 1411, 475-488.
https://doi.org/10.1016/S0005-2728( 99 ) 00033-X

9m3mi§tmimeﬁgmmLmﬁmiﬁﬁi Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
ne


https://doi.org/10.1016/S0309-1740(01)00043-2
https://doi.org/10.1016/S0309-1740(01)00043-2
https://europepmc.org/article/med/8434459
https://doi.org/10.1016/S0005-2728(99)00033-X

Cassens, R. G. (1997). Composition and safety of cured meats in the USA. Food Chemistry, 59, 561-566.
https://doi.org/10.1016/S0308-8146( 97 )00007-1

Ferysiuk, K., & Wojciak, K. M. (2020 ). Reduction of nitrite in meat products through the application of
various plant-based ingredients. Antioxidants, 9(8), 1-31. https://doi.org/10.3390/antiox9080711

Fretheim, K., Egelandsdal, B., Harbitz, O., & Samejima, K. (1985). Slow lowering of pH induces gel
formation of myosin. Food Chemistry, 18(3), 169-178. https://doi.org/10.1016/0308-
8146(85)90044-5

Hord, N. G., Tang, Y., & Bryan, N. S. (2009). Food sources of nitrates and nitrites: the physiologic
context for potential health benefits. The American Journal of Clinical Nutrition, 90(1), 1-10.

Josyin, M. A. (1970). Methoas in food analysis (2nd ed.). Academic Press.

Kim, T. K., Hwang, K. E., Lee, M. A., Paik, H. D., Kim, Y. B., & Choi, Y. S. (2019). Quality characteristics
of pork loin cured with green nitrite source and some organic acids. Meat Science, 152, 141-145

Listrat, A., Lebret, B., Louveau, I., Astruc, T., Bonnet, M., Lefaucheur, L., & Bugeon, J. (2015). How
muscle structure and composition determine meat quality. /NRA Productions Animales, 28(2),
125-136.

Lucke, F. K. (1998). Fermented sausages. In B. J. B. Wood (Ed. ), Microbiology of fermented foods ( pp.
441-483). Springer. https://doi.org/10.1007/978-1-4613-0309-1_14

McBride, R. L, & Hall, C. (1979). Cheese grading versus consumer acceptability: An inevitable
discrepancy. Australian Journal of Dairy Technology, 34(2 ), 66-68.

Marshall, M. R. (2010). Ash analysis. In S. S. Nielsen (Ed.), Food analysis (Vol. 4, pp. 105-116).
Springer.

Ntuli, V., Mekbib, S. B., Asita, A., Molebatsi, N., Makotoko, M., & Chatanga, P. (2013 ). Microbial and
physicochemical characterization of maize and wheat flour from a milling company, Lesotho.
Internet Journal of Food Safety, 15, 11-19 .

Ogodo, A. C., Ugbogu, O. C., Onyeagba, R. A., & Okereke, H. C. (2017). Effect of lactic acid bacteria
consortium fermentation on the proximate composition and in-vitro starch/protein digestibility of
maize (Zea mays) flour. American Journal of Microbiology and Biotechnology, 4(4), 35-43.

Rojsuntornkitti, K., Jittrepotch, N., Kongbangkerd, T., & Kraboun, K. (2010 ). Substitution of nitrite by
Chinese red broken rice powder in Thai traditional fermented pork sausage (Nham).
International Food Research Journal, 17, 153-161.

Sebranek, J. G., & Bacus, J. N. (2007). Cured meat products without direct addition of nitrate or nitrite:
What are the issues ? Meat Science, 77, 136—-147.

QNJS]fﬁtﬁﬂfmeﬁgmmLmﬁmiﬁﬁf Shingy gi%9 1y | fengn giwowm

Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
neG


https://doi.org/10.1016/S0308-8146(97)00007-1
https://doi.org/10.3390/antiox9080711
https://doi.org/10.1016/0308-8146(85)90044-5
https://doi.org/10.1016/0308-8146(85)90044-5
https://doi.org/10.1007/978-1-4613-0309-1_14

Shahidi, F., & Pegg, R.B.( 1991). Novel synthesis of cooked cured-meat pigment. Journal of Food
Science, 56, 1205-1208.

Sidel, J.L., & Stone, H. (1993). The role of sensory evaluation in the food industry. Food Quality &
Preference, 4, 65-73.

Soedjatmiko, H., Chrishasari, R., & Hardjo, P.H.( 2018, August 23-24). The effect of fermentation
pprocess on physical and chemical characteristics of pitaya ( Hylocerreus polyrhiuzus [F.A.C
Weber] Britton & Rose ) stem flour. The 2nd International Conference on Natural Resources and
Life Sciences ( NRLS-2018). Ibis Styles Hotel, Surabaya.

Tjener, K., & Stahnke, L. H. (2007). Flavor. In F. Toldra (Ed.), Handbook of fermented meat and poultry
(pp. 227-239). Blackwell Publishing.

Wang F. S. (2000 ). Effects of three preservative agents on the shelf life of vacuum packaged Chinese-
style sausage stored at 20°C. Meat Science, 56( 1), 67-71.

Wiramsri, S., & Wanwisa, S. (2009). The use of selected lactic acid bacteria stater cultures for improved
Thai sausage fermentation. Journal of Food Processing and Preservation, 35(3), 291-298.

Wiriyacharee, P. (1996). Sensory planning and analysis [in Thai]. Department of Product Development

Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang Mai, Thailand.

QNJS]fﬁtﬁﬂfmeﬁgmmLmﬁmiﬁﬁf Shingy gi%9 1y | fengn giwowm
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
ne



SISTNUFSS

GO



HEsTHSE WweSe KeHgR
SIWANS NI TGN An(eY OPEN ACCESS

RIS S NS ICISHB RN BFNBE Sebass

Cambodian Journal of Education and STEM

FunSsgsanHEgiaansiiIsSiasSnaiRingSs
&Ragsissy) felaiTinnnnssmas
Developing a Vibrant Research Ecosystem in Cambodia:

Recent Initiatives and Future Directions

piphitenaniey (pagardl wits ShAgp namiging wiewagm

ik AuAl” B A SRILIR AR
SIWANS
*§ﬁ§n§9%ﬂm’§ ﬁlﬁgh. kimkongheng@gmail.com

Kimkong Heng’, Soth Meas, and Kreng Heng
Department of Scientific Research, Ministry of Education, Youth and Sport, Phnom Penh, Cambodia

"Corresponding author: kimkongheng@gmail.com

$GUMSHRUS: I 5§ Wovm iR 90 B5UN WovM WTNE3IM:NY: Ve BN Wolm
Received: 7 June 2023 Revised: 10 August 2023 Accepted: 24 August 2023
BRSBTS

ToSIHAUIS: &nsmmtmnhnmnyﬁmﬁiﬁnig]LUQStHn9‘ijﬁmLmﬁs“l AYMY HRUGIS:
il trfiﬁ“m’% oiautd fufadiunussan mLmU'wmnfgjLunsmngvjmidmfﬁnﬁ SRtk
WistAY S M

2 ipniphiss: iSmamMAmaRAaNT (document analysis ) {uuaANTats Shinignad
Ginn:in ShusfimnaSoidsgiuaigataniphid hugin Hausis: uinmialag

AglaiSIunA q bgs umsHsigiwndipAnuayn Bapsegudinn ShmAmadgigig)a
iRgjilnan g misdigimignighiisingt rgueis: ARRshinoRauifivgnuas ismindiy

‘E:"

e
%Z'/J
:D?
ef_,.
-

LﬁnimemﬁﬁmsinUm ibefiis: HRU9IS: ARMAPARGAININUHDIAR ¢}
Aamusitnaw Shadansiaho hwidnwansanassss 9060ns lgjugnanhiuds
iHﬁG‘Jﬁ?meLﬁ]iﬁiﬁﬁit?ﬁtSﬂﬁgm°l THOQIHAUSIS: UMUIRWMIR AU RTINS
HO1AR

a

mjag:: wiswagdpnight Afagoiiy SumisunureAR UMWY AYh

9ﬁj‘;mf§LﬁnfmeﬁgmmLmﬁmxﬁﬁi Shirgy gid9 12w | fzAgn giwoum
Cambodian Journal of Education and STEM Vol. 1, No. 2 | September 2023
G9


mailto:kimkongheng@gmail.com
mailto:kimkongheng@gmail.com

Abstract

This review article aims to discuss the development of a research ecosystem in Cambodia. It focuses
on recent initiatives and future directions for developing a vibrant research ecosystem in the country.
The article employs document analysis and draws on the knowledge and extensive experiences of the
researchers. It reveals a number of initiatives and investment projects that have been introduced by the
Cambodian government, higher education institutions, and other relevant stakeholders to promote
research development in Cambodia. The article also provides a summary of key challenges that have
impeded the development of a vibrant research ecosystem in Cambodia. In addition, the article
discusses future directions at both policy and implementation levels, outlining 10 recommendations to

build a vibrant research ecosystem in Cambodia. It concludes with suggestions for future research.
Keywords: Research ecosystem; initiatives; future directions; challenges; Cambodia
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