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ABSTRACT

This research aimed to (1) examine the current conditions and desirable conditions for school
environment management, and (2) assess the needs for school environment management at Phanom Phittaya
Phat Demonstration School, Faculty of Education, Nakhon Phanom University. The population consisted of 22
school administrators and teachers. The research instruments were two five-point rating scale questionnaires.
The first questionnaire, concerning current conditions, yielded item congruence index (I0C) values ranging
from .60 to 1.00, item discrimination values ranging from .45 to .90, and an overall reliability coefficient of .98.
The second questionnaire, concerning desirable conditions, yielded IOC values ranging from .60 to 1.00, item
discrimination values ranging from .53 to .89, and an overall reliability coefficient of .99. Data were analyzed
using percentage, mean, standard deviation, and the Modified Priority Needs Index (PNlucdified)
The findings revealed that (1) both the current conditions and the desirable conditions for school
environment management at Phanom Phittaya Phat Demonstration School, Faculty of Education, Nakhon

Phanom University were rated overall at the highest level; and (2) the assessed needs for school environment



management, ranked in descending order of priority, were as follows: (1) physical environment, (2)
administrative and managerial environment, and (3) academic environment, respectively.
Keywords: current situations, desirable situations, Demonstration School, school environment,

needs assessment
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Abstract

The purposes of this research were to: 1) examine the mathematics learning achievement of
Mathayomsuksa 1 students on the topic of exponents after learning through gamification; 2) compare
mathematics learning achievement before and after learning management using gamification; and 3) investigate
students' satisfaction toward learning management using gamification. The sample consisted of 31
Mathayomsuksa 1 students obtained through cluster sampling. The research instruments comprised lesson
plans, a learning achievement test, and a satisfaction questionnaire. The statistics employed were percentage,
mean, standard deviation, and dependent samples t-test.

The research findings revealed that: 1) the learning achievement on the topic of exponents after
learning management using gamification was significantly higher than the 70% criterion at the .05 level of
statistical significance; 2) the learning achievement after learning management using gamification on the topic

of exponents was significantly higher than before learning at the .05 level of statistical significance; and 3)
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students' overall satisfaction toward the learning management was at the highest level, and when considered
item by item, every item was rated at the high level or above.

Keywords: Gamification, Mathematical Achievement, Exponents
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Abstract

Higher education frequently encounters significant challenges in enabling students to comprehend
complex subject matter, particularly in the fields of molecular and cellular biology, which necessitate a sound
understanding of foundational terminology. This research aimed to enhance learning efficiency through
BioVocab Boost via Game-Based Learning (GBL) an instructional approach employing games to present
biological content in an engaging and accessible manner. Furthermore, the study sought to examine biol ogy
learning achievement derived from the use of games for basic biological vocabulary acquisition, utilizing
Google Forms, Kahoot!, and Quizizz as instructional tools, while chapter-based knowledge assessments were
administered in a subjective examination format. The relationship between basic vocabulary review scores and
chapter-based knowledge examination scores was analyzed using Simple Linear Regression.

The findings revealed that basic vocabulary examination scores had a statistically significant effect
on chapter-based knowledge examination scores at the .05 level of significance, with a correlation coefficient
(R) of 0.545 and a coefficient of determination (R2) of 0.297. Hypothesis testing via F-test yielded F = 9.73 and
p = 0.005.

Keywords: Game-Based Learning, Academic Achievement, BioVocab Boost
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UfduiussenineSeunavaeulundoniu fileusslasumiansvesmdnniviuivdsumauluidaste dawalvriseu
anunsodlauas Fousdwitugiumaniuldiud fdusufunsdouifesiafud annsonsedulifnnszuiumsan
uazAnuidedesiunnusifuiineFeusiun

FadumsthdmiugiumaiaingwnlfindnwmumulaskiiunsaunuasslidnAnmaunsodl
ns3eusludeniu q 16ABstu iesmninuavainanimnedeuivhlinisSeusidudemeynuasiufduiug Sedae
nsgfuauaulavesindnulitidusmiunsdousldediadui mswunuannsanseduliiRanszuumsaniias iy
wagBoulosruinediinefideudulugUuuuiuanmaldviud vliamnsaduanudiusssrhehdmiuasdon
gasundeuldosnadnnu fegratu msliinuilithdnvineudanundeuddamiisadestunssuiunisniedine
Wy Msuamad vienszuaumsiuaueady thAnwazdeshidnifGouiuldlunsdadulaviesudunislung 3
agyhlimsnumufiiRniuluuiunidnladeuasBalsstuidomnisdounnddu wenaind nsidunudsanse
iinusagdlalumsiBous iesanifufanssuiivimeuasiliindnuidnaynau Taglidandonieanmsnum
AAnTlugURUULAY 9

IgUITaIAvaINITITY
WeAnwnadugvsmnstewIv@ImennmsidinudmiunsiSeuimdnidineitugiu

FUNAFIUVDINITIAY
nswsgiSeumerAnTinuguard s S ud lamdninagineluduieulafwy uavazdmasie

NAFUAVENINNTRBUYDITNANYT aeslidedAgynneaia

BANUNTIVY
mﬁﬁf&L‘%IENmsLﬁmﬂiz3‘1/1%mwﬂm%u'im%’ﬁmmgé’uiuLaqaLLasszé’uwaa‘Im&Jﬁwﬁﬁugm (BioVocab

Boost) $auTuN19E8UIHIUNY (Game-based learning)

Ussynsuasnguflegi

Ussmnnsiiilunisideadeiife dndnuiiameitoudeusein 722-021 Finersedulanauazssiumad
uvingdvasvaruaiuns nenaainnnd maFoud 1/2567

naushetailidlumsiduadedie Unfnwvdnansinenmansdudgin a1vuaddiiver auginermansuay
walulad $uB 4 $1umn 13 Au wazindnwiansfnwmand NTANe1 $1uan 12 au ldnannisdenuuunizas

Fuusitanen

AuUsAY (Independent Variable) laun n133nafanssunsiseus Biovocab Boost lagld Google form,
Kahoot! Wag Quizizz

fuUseu (Dependent Variable) #un waduqvdmsnaseusndwiugiulagld Teld Google form
Kahoot! Wa Quizizz wagnadugrsvnanmsGeulasnsaeulszidiuaudneun
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$2EZIATIUNTTINY

madeudl 1 Insinw 2567 WWszeznan 7 §Uai dUaias 3 $alus o 21 Falus dausisuit 24
quigu - 12 dwneu 2567

HUUBNUNSITE

nedeiidunsitedmaandumeiv 722-421 FIngnsavluanauasseauwas ﬂiaUﬂqmﬁam 6 UmN
aun unih w3esflenazisnsinuvwad (Technique in cell biology) wafluaawad (The chemistry of the cell)
Tns9ad 10938330 sedusznevtewaduazninfiveswad (Cell structure and function) NsAnsedealsveayad
(Cell communication) Jdnsiwad (Cell cycles) uazadusvamuazsadnduiilo (Nerve and muscle cell) fauans
T M54 1

iwsesleflilun1sise

1. wnun153anisiseuslagld Biovocab Boost §3delaiinssvignssianevemangns Aesuieseiviuay
nuAeTAeaTes et ununsinmaoud Ussnoudendom 6 un duandlu Table 1 lnsrouwtrduGou dnfnw
wdesfnuddwinuguinuenansUszneunsasuiifaouldndenily ienseduauosnGeunaznisduniim
Gﬁa;dal,ﬁ'mﬁu Im8ﬂ'auL?ﬁumsﬁ'auwaiimEJ;:IF;Uu%éfaawmaauﬁwﬁwﬁmumuaaﬂaﬁ 191 Google Forms, Kahoot!,
uay Quizizz uagndsnauunideu dnnwdesiununinauAnagiidemiiGeu itensedulidoududenrou
aounade Ineldfinszuiunmsnmsrumesnisdnianssunu Figure 1

2. wuunageuTanadugymanaGeuneun Ussnaudeuuunedey 3 gn WudeasudailnlnediingUszas
il TanadwsnisiFeuveasiedn (CLOs) Usznaudeail 1 (unil 1 uag 2) $1uam 8 4o adl 2 (Unfl 3 uag 4) Sy
8 4o wagyedl 3 (Unfl 5 uay 6) $1uu 5 e fa P39 1

M99 1 ANUFNITUSTENING CLOs MUswasiBunnisaeuinaduiseun

CLOs

WaNISIEUN

WouleanUAURUS vTiveas nuansdn
Tuanald uwazuenanstiluanalunisfinwiselule

uni 1 unih 1ad eedonazisnasAneneas
(Technique in cell biology)

undl 2 ilveswad (The chemistry of the cell)
uni 3 Taseadnewesdldin esrdsznevvenad
wasnthiiveawad (Cell structure and function)

WENLEENTEUIUNITUINUYBY receptor NTEUIUNTT
signal transduction wag cellular response Tunsel
A4 9 Y09INSRnRedoasURLTaala

YN 4 NS AR BE pa1suadseas (Cell

communication)

n51utlaseninasenisindulanusiivesead way
AUNTONTIVADUTLELAN | VOVININILVAALH

unfl 5 3pinswad (Cell cycles)

W latalassasnawarnsinaureawadUsyamn way
GRS RIGERERR

UNi 6 WwaaUsramuwazwasnaluiia (Nerve and

muscle cell)
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N3ANIUNTMARDY

Lanfiunmsidelagltunanesuesulail Google Forms waginueaulai Kahoot! Wag Quizizz 1lalun1sdnnis
SeunisaeulagdFuRaveuseIN 722-421 Finerseaulinanauazseiueag

2 faouldumanmlesuseilar] Google Forms waginuooulatl Kahoot! Wag Quizizz Wlevhuuumaaeuf@ny
foulsyy Asuandlu Table 2

3 BnasTngUszasduesn T lvindnunu warasuauauadiaslalunadiinide

a fdumsiafanssunisiFounuumunisiFouslagld Biovocab Boost 1wy 7 dUmvi sau 21 Falua s
nsldnuunannesueaulatl Google Forms uazinueaulall Kahoot! Uag Quizizz mMuunuNIIANITSEUIIY Table 3

5 vdsmsSeudlithAnyvhusunmenudsasidomiiGeu

6. vdanaFeuliindnwvhuuunageuTanadugrsnanmsiGeuneun Usznouseuuunaaey 3 ya 1ums
Foussunadomitldidou s1uausau 21 9o Maan 3 $lus 40 widt Ay Figure 1

7 n&ndugamsoud dnfnwhuuuaeunuerufiselaiiunislfnuumanosuesulall Google Forms
$1uau 20 4o uazuanwirLARMBTeIAUBULLIAEIAUNSTUILNSFEUS

¥

A19199 2 uananisldunannesueeulaunenismumdniiiugiuseun

Wavnseun unwannasueaulal
N 1 unih was esdenarisnsAnwiead Google form
(Technique in cell biology)
unfl 2 inflveaad (The chemistry of the cell) Google form
unfi 3 lassasevesddidin esdsznouveaead luilamaasy
waruihdiveswad (Cell structure and function)
UNT 4 n1SAAned sa1svegas (Cell Kahoot
communication)
uni 5 1nanswad (Cell cycles) Kahoot
Nt 6 wadUszamuazimadnaanile (Nerve and Quizizz

muscle cell)

nsasIzvidaya
AzLuunlINNLUUTIAgRUAANTITIUgIUARWS B wagATLULTANadUgVEVININITSEUAYNNINALRRY du
Lﬁaqmummgm NAaaU Simple Linear Regression Wasnaaaual F-test
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A19199 3 UHUNSTANSISEUS

aidl | wu Wate fanssu
1 2| 1. umi wdesilouariBmsAinuiwad (Technique in | saneive AanssumsiSeudnounts
cell biology) WSEU UnAnwazsesdneenans
1,2 2 | 2. wilvewwad (The chemistry of the cell) Usznaunsaeu (MwINg) uay
23 a4 | 3. \assai1ewesdediTin eadUsznouveaduas yhanudladdiiugium
wihfiveaad (Cell structure and function) Finen MnuneuBuSeuarded
3-5 5 | 4 msfnsedeasvewas (Cell communication) ﬂ’liﬂﬂﬁavﬁﬁWﬁﬁugmﬁhuLﬂu 5!
5.6 3 | 5 fpdnswad (Cell cycles) JunaguazesungmAntilagaeu
6-7 3| 6 wadUszamuazeadndie (Nerve and Wleyuauunisou fiEeuazioni
muscle cell) wusnuAnasUunSeuildEouly
(enviuund 3 flllgvinisvageu
mdnvinauFew)

©IG
@
b SN\ SO

Vocabulary Lecture Concept
Y %
Examination 14

ANA 1 AINFINVBINNSINNAINTTUIUABIS U

d3UNan13IY

PNANUAFILVDINITITY AzaSutenan Uy 2 dw fie 1. miwﬁsmQ’L‘%auﬁmﬁﬁwﬁﬁugm‘lmswhumu
wmasuaudladsdminedainesyiumadluduiouldftedy we 2. madiladwineiainelutuSeuas
denadenadugrivnansiSeuvesindnu

1. nananengiSeudaeddnituguiunuosulaiioaiue i lamdninaifinensedumad Tnensld
unanesuseulal Google Form, Kahoot! ay Quizizz WUIMUINNAINaYIdLasuaNtilaveslindnuilaly
seufitunfinela lnouuamnenisdnfanssunisideudgnuiseendu 5 duneu Idud dufl 1 dunisareusegdla
(Motivation Stage) tin@nwnisusuSsudiunuesulatiiteadrausegilaluniswSounnumieusuddw lnglddons
aounwSsnguiidavhiulasdaou wieumeiuisdwiogdiniu itedeliindnyidrlavsunvesmdwilafs sl
il 2 Sumumuawiiau (Review of Prior Knowledge) tinnyldnumuddwsidosiuiunuesulal fetemion
arumfeudmiumadeudidevilvl duil 3 uthiauedoyalml (Presentation of New Information) fasutiaus
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fdwiuenansuasnsussens wieuRanssuanuney Welrindnwdiladdiluuiunssienindvine, dui
4 Fupsilndunarn1si LUl (Practice and Application) tfn@nwilaaai wHusasUaIuAn (Mind Map) laeiden
mdnindnuazidouloswuiAndifeates Lﬁawumuuazﬂigqnﬁ%’mmi’@ﬁmmzﬁ wardud 5 dunsianauay
Usziiiuwa (Assessment and Evaluation) IngvhnsUszifiunanisi3oudifiudnlnensaouseun

nmaSsuiisurastninnziuLdgeusdnsinewseu deinainanudilamdniunsidunuesulal Tng
19a30aile leuA Goosle Form, Kahoot! way Quizizz wayAzwULABUTIEUNME LS sunuIinAnwdaanudlaly
it Tneldnzuuuadomnnimiewiiiy 80 Weddud luusazmhensBeusihnmsnagey seunsleviussensly
FuSsuudi whnsmegeuinlagnisaeuianaseun JwmuiinanzuuueasINnnInEewindy 70 Weddud Tneil
wunlungenndasnunalsziliuazLuuAAnYIsIwun (Figure 2)

ASHuU aswlnfeudisuranzuuumdniiazazuuao eI
100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
200

10.0

=
0.0 unn

1 2 3 4 5 6

-l-ﬂ:uuuﬁﬁwn’ =@-AUUUTIUIYUN

Al 2 nluanIzuILUTB U B UAZLILNAADUAANYILAE A ULLABUTIBUY
sanewn uni 3 ladfinsmumnuddsitiuguneuniaigeu
2. maﬁmqwéwNﬂ1'5L%'&Jmmmmmﬁuﬂ’uﬁ‘mmmsLﬁﬁ'ﬂﬁ]ﬁ’wﬁmﬁﬁmﬂu%uﬁ'Uu%'!a%damaﬁamaﬁ’mwéwmw
Seuvesinfinu ndnsidumsusseredenilutuSouds Wmsussdunaiudalaglduuunageyuanadigrs
18UV Fanan1sUsTdiunu ﬂsLLuuLaﬁamaaﬁﬂﬁﬂma&ﬂuisﬁuﬁy’ﬂLwﬁ%m 70 TulU Fafleuldiuszauinn B Tuld
(N9 19PzuuUTDNNTA B 98581319 70-74 Azuuw) nan1suszliudindnddiunldugenndasiuaziuunisussid
AAnTisunveindne uandliiuiwadnsidauinuainisianissens (Figure 3)
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U (AL)

nsliaaInanzuudouYeinAnY
20

WAASHUUHADY

Al 3 wansran1sT AR uNIAvesTnAnwIINAzLLSL 30 Azuuwiieudunse Tag A : > 80%, B+ : 75-79, B: 70-
74, C+ : 65-69, C: 60-64, D+ : 55-59, D: 50-54, E : < 50
N0 $18091N5ANAYLLUABUWINTY (30 917 50%)
AoundlavhnsUSsuiisuasuuuas uA A RauS s LazazuuUAaUTIBUNTSISEY Tnedinssinuduius
Im® Simple Linear Regression ﬂiﬂﬂgmaﬁdﬁ

A15799 4 NANISIATIZHAIUTUNUSIUSHUTBUTENINAZLUUFDUAIANIINDULTIU WATATHUUADUITIUNNAISEU

(n = 25)
AMINAFBUY AZLULY X SD  Multiple R F Sig. F V8L
W R Square
AENA 500 415.60 47.50 0.545 0.297 9.732*  0.005 ALLLUUIIN 5 UN
FOUTIHUN 500  419.00 61.61 (ldsauumit 3)

*fifudfyn1sadfvisysiu .05
91N Table 4 wuiazuuuaeumdineuSouliradowintu 415.60 Tndifestuazuunaeuneunmdasoudad
Anadewiiu 419.00 Tnedevnismadeuiaszinnuduiusiang Simple Linear Regression wuin Aduusyans
auduTuS (Multiple R) 1WinAU 0.545 LanDesEAUAINAURUSUIUNANTENINIAZLULADUAMANYINDUIS U LaTAZILLIL
aeuseunndaSou Tnefiendiseaninistvun (R Square) Wi 0.297 wnearsinzuiudeumdidewToy
annsnesuisANuLTUTIWeszIULAR U BUYVRSeuldSeray 29.7 BntamamsvadeuausRguvedealagld
A Ftest wudn A1 F = 9.73 waziien Sienificance F = 0.005 @atioendn 0.05 waniazuuuaeumdwinaueud

o w a

ANFURUSTId AR ATIIUAD U8 UNUA IS sua sl T d Ay nisadansyau 0.05
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aAUTUHANTITY
1. wamsimuunmsGouieinussulaiieiaiuanuidiladmdwinidinessdvmad Taonsld
wwanvlesueaulatl Google Form, Kahoot! e Quizizz 1Nuan153denud1 nsunnueaulal udszynaldlunisSeu
nsaeuannIntienszdumNallataziuyuastlavesthAnwluddiamensnuinesesuwadlsogiedl
UsgdnSam lnsunanmlasu Google Form, Kahoot! kag Quizizz ¥aglvin1seuiianuiiauls iAnnsudsduleuin
wazdinnuaynauulunseu Tnsiuianssunisdouiuuy 5 suneu vlsitnAnwldFeudiunssuiunsiidussuy
sanmanumuauiify maGeudidevill uaznsiindudenisaiaunuisanudn (Mind Map) Fadunisysannis
Tinwen1sAn nMdeuloauuidn warnsiasgiasyddyvesidniluudazunseu wena Nl msfienansusznoud
aoudmilnegaeu treliinAnmannsnGouimenues ldiuaiunnusiile uasiauvinuzniseudannms dedie
Huituguddydmiunsdeusideniinermanslussfuammineds dafu wamsdaunsavssgndldlumsdounns
aouiiewmuinvzanudilasdnrianiznig waduasUNTEUIUNTSUSIUY Active Leaming laagsiiusednsnim
11411%11‘1/16119@m‘sﬁﬂmﬁmmmiaaﬂLLU‘UmiL'%‘&Ju%'ﬁﬁﬁgqmﬁﬂﬂﬁﬁwﬁﬁwmummumm HAENITTHUFUUUBY
THuMIUTIEEINgdeu maqmaimnmmmaumumﬁ (Repetition) maamﬂammumﬂmm Boctor (2013) Tk
insitensAnuemsidoromaBsudifinisremieuntsneuaussniesuaiuagnsrUINNIART INzaY  Bnvianas
nuMUMEANY (Post-game debriefing) Afldwddglunsihanuiannuludszendliluaaiunisalade (Bundick et
., 2014) BndtananiniinAnuniiGeuddwihunuudansmiludedlssiunsdouslufuGeunudsnsysauinis
vnmyvmsﬂmmumsaiwu,wummwmmaﬁﬂumsaﬂmaaNuﬂsvawam‘w wandlifiiuininfinwausausuiuasld
mwmmﬂwﬁ’lumﬁm%muammaﬂmmu ianninuzmsfediasgid udtgm uazlimaimunseuarudnuuy
{Aule (Growth Mindset) Fsaonndasmauuafnues Kihn et al. (2019) waz Dostal (2015) Fana1ain nsassiinassgn
wagmadyaruTmennaasanssduliindnymetenanniuauussqdmnglunsould
2. uamaiSsuifsunadunydnamasusswinazuuuaumdnineudou uasariuudeuTBUIMAISEY
PnMsUSuiisunadugrsmainisSeuseninezuuuaeumdineuSsuiidnfanssuiunuesulall (Google Form,
Kahoot! wa Quizizz) uavAzLULABUTBUIMEnMsEeulut Sy wuidnAnuniikadugrsninisseuii taeld
AzuuuRdBdineuSeuInnImdewindy 80 Wesdudluudarmirnsisoud uasidetrgnszuiunsiFeuduvy
UTIEEAINAe UL MIABUTBUIIIAY nuiAzuuwaisegil 70 Weludtull Fadeuldfunsnedssedu B
uld wandiiuisenudonlosseniunsGeuidwidesiusunmsdladenluseduanogsiiteddyd .05 9n
NTIATIZATIEDAMILTS Simple Linear Regression Tneiiannuanuduiusluseauiiunats (Multiple R iy 0.545)
Tnofimduuszansnsiimun (R Square) Winfu 0.297 usiiAn R Square azliigunn wififieieglussiuiivonsuldly
USunvesAdensdanumaninionisfine AinddmuusulauazanududouvemginssudiSoudmiieidos
AAAADINLLLINIVBY Ozili, (2022) 5¥U31A1 R Square ﬁagﬂiswdw 0.10 819 0.50 @unsadeIngausulaluUITM
dpnenand nmnsdassunsdmsedulngfidudAgnieda tazaasldswiunsiansanauiideddgesdiuls
8u 1 Tuwuudaesdie FraenndesiunamsinulundedishuusazsuuumimieuSsuiitoddysenuuudeuseun
mawﬁﬁauﬁaﬁuLLﬁmzLLuuaa‘Uiﬂawazﬁmmé’uﬁuﬁ‘ﬁmzLLuuMﬂﬁﬁmiimmmﬁﬁwﬁdauﬁau uigsiitadeduiionadana
sonadns wu anuaulavesiFou fhuenslfmelulad vioanmindeulunsviuuumaaey mnthdusmenitng
Twea Wy nawndsuineuwdsy anuilunimmumudon vidausagelalunisiFeud oratasiinanuusiudiuas
ArwaansalunsesuisnaveuuaedldRBlunAfedaly edrdlsimumnmdenlosssminenindouiedng
LﬁyaaéfwiamiL'%EmmﬂmimamaamudwdﬁmLLuuaaUﬁEmwﬁﬂL‘%EJuﬁwaﬁmqmémmﬁﬁauﬁﬁ wandliliuinnisdn
AunssuiudruinudeueudielidnAnvduasduddn vlidrladomldietu fenutulalunsGeu uay
ansnsUszgndauslaftety dealieruuuaeundafouliuuiliugeiy aenndosfuuuAnues Chen et al. (2018) 7
spyINsEoudiiun (Game-Based Leamning) HaeliiAnnsiouiluammnadeniiaynauuusidiudy @iuadsmiy
WrlawwiAndudausg1aliused@nsain laslanien1siieus 1w wagAIAN (BioVocab Boost) (Mozelius &
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Hettiarachchi, 2017) aenndeasiuuuiAnvas Khammani. (2016) lana13lia1 inuns@nwdelvdnSeulasuay
aynau fdnsulunsFeugauaniansFouildmenues iliaunsnandideildiFouosausiuguasamu
g1

og1lsfinu nsdafanssu Biovocab Boost SaufunsliinulunisGeus fedunumsianunsaifinany
aulauaznisfidudamvesindnylusednifidomenldibues e uazdsasvouliifuduulduiidvesnis
weluladulflunszuiunsdous WiesnsefunadugriuazarmguedFoulummsui 21 Tfegramngan

A3UNaN1339Y

NnranFITeannsaazuladn nslfinuesulavlunisoudddnsimadiineseduwadiuuuimeii
UswAnBn1Wge (BioVocab Boost uaz Game-Based Learning) taeliiindnwidlasdnilafity dewasioninuanunsa
sLumiﬁsJuiLﬁamLLazmﬁv‘h%'aaau uenNTTERmuTnue MMsuATam (Problem-Solving Skills) wazn1sawn
N9AUAA (Growth Mindset) s‘z’fﬂL‘ﬁu{]ﬁﬁ]’aﬁ’]ﬁ’z:y&iamsﬁﬂuﬁuim"’uqq nsAnwET S s enmwesnuesulaifly
madueioslotisaeuiianmnsmhluvszgndliiuindu 4 liluouan

IINNTANYINAVBINTITUNUNISISBUIAE BioVocab Boost wag Game-Based Learning (GBL) Tun1siSeu
FdInenseauluanaLazseauad WUd’]LmeqmsG‘wé’ﬁ’tﬁuwamﬂa%uaaﬂaﬂ Google Forms, Kahoot! uag
Quizizz Suaddeaudlamdmsitugumsdiineesinfnw uastheaiuaisenuaulauaznadunimnanisdeu
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Abstract

This research aimed to: (1) develop mathematics learning achievement on the topic of fractions
among sixth-grade students through Game-Based Learning (GBL) to exceed the 70% criterion; and (2) compare
mathematics learning achievement on the topic of fractions among sixth-grade students before and after
Game-Based Learning management. The target group consisted of 20 sixth-grade students at Chumchon Lak
Liam Wittayakhom School during the first semester of the 2025 academic year. The research instruments
comprised Game-Based Learning lesson plans with mean appropriateness scores ranging from 4.63 to 4.83 per
plan, and a learning achievement test on fractions yielding item congruence index (I0C) values ranging from
0.67 to 1.00 with a reliability coefficient of 0.84. Data were analyzed using percentage, mean, standard
deviation, and the Wilcoxon Signed-Rank Test.

The findings revealed that: (1) the mean post-learning mathematics achievement score on the topic
of fractions following Game-Based Learning management was 14.95 out of a total of 20 points, representing
74.75%, which was significantly higher than the 70% criterion; and (2) the mean post-learming achievement
score was significantly higher than the pre-learning achievement score, demonstrating that Game-Based
Learning management can effectively develop students' learning achievement.

Keywords: Game-Based Learning, Mathematics Achievement, Fractions, Mathematics
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Abstract

This research aimed to: (1) develop computational thinking skills on the topic of Greatest Common
Divisor (GCD) among sixth-grade students through Game-Based Learning activities to exceed the 70% criterion;
and (2) compare computational thinking skills before and after instruction. The target group consisted of 10
sixth-grade students selected through purposive sampling, enrolled during the first semester of the 2025
academic year at Ban Mueang Thong (Wiraprachanusorn) School, Mueang District, Roi Et Province. The research
instruments comprised mathematics lesson plans on the topic of Greatest Common Divisor (GCD) utilizing
Game-Based Learning management, and a GCD skills assessment test. Data were analyzed using percentage,
mean, and standard deviation.

The findings revealed that: (1) the development of computational thinking skills on the topic of
Greatest Common Divisor (GCD) among sixth-grade students through Game-Based Leaming activities yielded a

mean score of 80%, which exceeded the established 70% criterion; and (2) students' post-learning
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computational thinking skills on the topic of Greatest Common Divisor (GCD) through Game-Based Learning
activities were significantly higher than their pre-learning scores at the .05 level of statistical significance.

Keywords: Greatest Common Divisor (GCD), Mathematical Skills, Game-Based Learning (GBL)

uni

Tugatigtuadamanilildidudiodndun uiduedodelunsiaunaussauzsunmsaniingzsiegng
fszuunayauAnaieassd faduduodredadonisisdinuagnsviriluanisswd 21 anuinuiwesUssmaly
Fuasugiauayinemansdudiugunanmsivsssnsdidinuensadamansiia femaid nsusuuzamsing
adnmansliaenndesiunatavedaniieuwlatilegnesings Seanudfydeniswiouarundeuremsnenns
Wiﬂsﬂuamﬂm (NSENT1ANWIBNIS, 2560)

og1lsfnu msdnnisBeuiadnmans Inslamzlussdudszoufnu Sudusiosordnagnéfiaenndesiu
WannsvesiSeu Welinsiauinuz nsAnduia lnslawizisosfidanududoussns “nsmdamssumin
347 Ysgauanudusa msdnnsSeudnuuufnnisGeuilaeldinudugiu (Game-Based Learning: GBL) 3adu
winnssuiildumnuienegraunivarsludegu ilesnidunninidsmaliAansGouimugluduamuaynauy
(Hsu et al,, 2018) ’?J'm??ﬂQ’QLﬁuﬂssﬁw%ﬂwwiuﬂWiL%'aui nsgaulidnSeuussailvang lunisau (AlAzawi et al,
2016) hazdaasuiauInsiunsAnudymlaegedusz@nsnn (Kazimoslu et al., 2012) AaoAUASIIUTTINNIA
wisdaszuazAuduislunseug (Law, 2016) FeaonndosiunuiTeves (Del Moral Prez et al, 2018) ﬁssqdwmi
Bouinunutieduaiunisivmuansadnaansuaznwmans niouiaiuussgdauazaudidamnisiounes
HiSeuegralitidfgy (Chen, 2017)

Tuusunvesnisgaufnwiwayinanazing auauasetien1siwuINTne1a15duaresinsseiugaudny
wisdszimalne (2565) IdlianumnevesnmsGeuslagliinuiugiui WunssuaumsivigligFousiusegalalddugms
waziinAayniulunisiteus (Engagement) YlydSeusdnusmIdnn1sesual karn15noUALEIOANIUNTRIAL 9
ogamngan WWRnfinwen1sRniiesiest maysannis uazaienagnsifionudiie seludunisdeans n1svieu

v o '

SfUgBu mNFURaveU LazNITAIIAYNANT Tummsﬁﬁﬁ‘auﬁ%u%Lﬁammszﬁmaguazmwma 7 figeaunsneg
Tunalunsauriy

msFouslagliinudugiu (GBL) JseidumaiiansaouiBegn (Active Learning) finsedulsifSouaulauas
soniidiusauneldusseiniaiiviinie YasazarengdnssunazasiennulindeseninegdviniFou dady
Hadeiuguddnlunszuiunsianiaious venanifsdassuinuesmadsnunumsihauduiin waenssduls
Q’Sau%’ﬁﬂst‘wmamuLaﬂumigimmsmmilﬁawm:uvﬁamsaqL‘i’]mmaﬁﬁmuﬂ (Strickland, H. P., & Kaylor, S.
K., 2016 : 101) Fawamsfnuviruafves3ounasfasudnlngsddnismevausadsuandenagnsil osaniu
nsai1suszaunsaliunsasiieUf iR (Experiential Learning) Auug{Fenidudndny

dnsumatiiflududou inidandueiestioaunsooglusuuuuiivernnans flusUuuunuiasaru
annsnivuuazuiiudn Wiounuguuuunszany (Analog Games) Wy UnsAvseuasanu (ngandvs @13, 2561; A3
wailweysd wag nua Wdidu, 2561) Ymquszasdndn Ao msadedenansiitaelvidnSeusdndudundwesunzou
nszduiumuIng wasannnunAsoalunsFeuinadamans (anfaduduasiny uas Anngud Gianna, 2560;
Bostan, B.,2009)

NnvAmaTinaIteiu fideiadadiunmddyuesnstauvinuensAndiuin Gos M 154 ¥e9
tniFeutulszoninudi 6 Tngldnisdouilngldinuniugu Weduwumslumssnssdunadunvinienisou way



53

ada = a

afannRiiddensGeuadinmans suazidunnguddgylunmsiamndnenmuesiFouliiaenndesiuinue Asidu
TuAnassedt 21 sludunisaeiidusyun msuilymegadimena waznsifusnguddglunsimuinaluladuay
wiswghavesAliinviulangalaniiim dewadnsaniadouslaelfinudugiu (Game-based Learning) Fuiflu
winnssumansnunifiussansnmgedmivinGeuszdulszondnw esntedsuusseinmansFousliduld
AEANALNAUIULALTIIVNY NssAulAdisowiauwssgdlanasidiusiueginseiosedu Tnawnulimeaundienmmug
finwensAndsiunmuesnslimamanaademansiviiiu uidufueiesdeddylunisadeufduiusmedsen fin
mevhauduii wazadumulindassrinsfaounas]iFou Sfaeuamsosonuuuinuldvainuansguuuuiade

AdvauazdevhilaionoulandingUszasinisiieusiidvuall nnsdanisSeusludnvas g Seudud Ayl

WeauAdIgensERuNadugVEIanNIsRey uidsdaasuriauafiuinuazainsUssaunisalnsSeusniiannuvanesuas

)

Juglifuiuddgliundeuluowan msiauinuivsngauduinSeulssaufnudn 6 Fagiedaasuanudilaly

13990199 9.4, Uaztiunadugvsvnansiseulaeegnsdiuszansnmluszezen

D

s

nQUsZaeAYaINITIY
1. WiaWRUITN™EAISAAAILIN 1589 NIST N.5.4. F1USUNNS8uTuUsEaNAnwIUN 6 lnedananssunis

Seuslagldinundugiu Wgendnunasidesas 70
2. WisUS8UIgurNweNISANAILIN 1589 N1SY U.5.4. @ mSUNNSeuTulsTaudnwIUNn 6 Alefanssunis

Sewslaeldinudugiu ssrinneuSsuiaendaSeu

HUNAFIUVDINITAVY
1. fhiSeuduuszandnui 6 fildsunsinnisBeuisenis Seuslagldinundugiu (Game-Based Leaming
fvinznsAndiuin e N5 .54, gandunasifesas 70
2. tniFoututszonfnundi 6 Aldsunsinnisdeuidensdouslneldinudugiu (GameBased Leaming
fivinezmsAndon es man v, ndauganinouieu

Wanliun13ide
N93deses MeiaTinwensAnA I 588 NMevn nax. dmiulinSeutuussanfnunn 6 mensSeuslaglding
Id .
Wugu (Game-Based Leamning)
ngumung
nauidmunenldlun1sidensel laun dnSeutulszondinuin 6 nnawdnwluniaSeui 1 Ynisfne
2568 lsussutnudlomes@syUszyasal) sunewdlos Jmindasda 91w 10 au Jalduainnsidoniuuenzas
ntinBeuluiesseuniideiludaou
o g
AUINANE
#uUs6Y (Independent Variable) liun Aanssunisieuilaelinuidugiu (Game-Based Learning)
fuUsnL (Dependent Variable) lein vinwensAnA1uIn 1599 115947 1.5.41.



54

Wennlun15idy
MUNENGATUNUNANNIIANYITUNUFIW W.A. 2551 (RUUUTUUTS WA, 2560) nquaIsenIsifeus
AdlnAaRSIYIAdnAEns mudidinedamansiussAulseaufnuln 6 miien1siSeuin 1 5ee N, uag A.5.u.

1. A5 U.9.4. 1RgNISMIsImSIIN 1 Falu
2. M99 N.5.4. lnensienaiusenou 1 Falus
3. 1199 N.5.4. 1ABAISINT 1 Falus
4. 159 .53, VOITIUIUTY 1 Falus
5. aUNAvanIuNITaINTm n.5.4. 1 4alug
6. ANMUFURUSIETIIN N.9.4. AU A.9.4. VOITIUIUTU 2 T 1 Falu
7. myiaszilandUa .54, 1 3l
8. MataniomAmnauraslandyn n.eu. 1 3l
9. mthaugifeatu v, W 1 4alus
528z12811UN15998

HI3delaadunisideluntaseun 1 Insfnw 2568 auunun1sdanisiseusalenisiseuslnegly
wnudugu (Game-Based Leaming) §1W3U 9 Wt v19viain 9 Falus

HUULHUNITITY
n519easeillunsidenmeass One Group Pretest — Posttest Design

ngu nagaunauiEyY LGGEN NAHIUNAISHY
E T X IE

M990 1 BWUULALNISIY

e E  vneia ngunaae (Experimental Group)
Ti  vedls mMIvedeuneueu (Pre-test)
T, vels MIveaeundaseu (Pre-test)
X vwede nmaBeuslegliinudugi (Game-Based Leaming)
wsesilaflilun1side
1. 1e3esiloflilun1side Ao unumsdansBoufinadamans Ses nsm wsa. TagldnmsdanisGous
Taglinufugiu S1uau 9 w Moan 9 dalus
2. iestiefllumafusunadeyalumside fe uuutavinuznsm n.au. dwiutnidouduszouinw
7 6 Tnsdnnadeuilnelfinudugiu deudsuuasndadou wuuvsts viaidon 4 faden fvuanislinzuuuded
pougnld 1 Azuuu nouRnAld 0 Avuuu $1uau 20 d TatuRefuireusasviagou
MIALuNINARY
1. thgoutulszoufinu®il 6 vhuuuiavinuenism naa. deudsudeu
2. famsBeuiauununisdnnisseuslagldinudugiu Game-Based Leaming) $1uau 9 wiu neldim
weuay 1 92l
3. tdsudusznnfnu¥i 6 viuuutavinuenem vsa. wdaSou



55

nsaTzvidaya
1. AnTeiTinuen1sms vie ven1sanfuin mIm ws.y. dmsuthideuduussandnedi 6 Tneld
wnudugnu (Game-Based Learning) Wisuiuinasisesas 70 Inun1s Binomial sign test
2. Wisuiflsudinugnsm w.s.a. dwmsuinSeutudssondnundi 6 Taeldinudugiu (Game-Based

Learning) neuuazvdsiilasunisdanisiseuslneliinudugiu Wilcoxon Signed-Rank Test

NaN15I38
1. nanmsWainwen1sAnduin 1589 n15v1 n..4. srensseudlaeldinudugiu dwiuilndeudy
Uszaufnwidi 6 Tigeandunaeifesas 70 Lanswaninis1en 1

A58 1 wanskan siRILinyeMIAnAIwIM Soe N3 5.4, mensiseuleelinudugiu dwmsuinBeudu
UszaufnwUn 6 Iasndnnasifesas 70

ﬂSLLUUﬂ'l'Tllﬁqﬁﬂiﬂﬁﬂ'ﬁzmiaﬂﬁqugm L%IEN AN K.9.4.
ﬂuﬁ N19%T K.3.4. o
(20 AzMUL) Jeuae
1 19 95
2 17 85
3 15 75
4 14 70
5 16 80
6 18 90
7 12 60
8 14 70
9 16 80
10 19 95
e 16.00 80.00
S.D. 2.30
Sovaz 80

NPT 1 WU wan1siRLIinEEA1sARAIWIM 1589 N5 5.4 menisBeudlagldinulugiu dwmsu

v
o o

nSsutulsEaNAnuTN 6 Iigendnnaeifesay 70 fanadeiesar 80 gninudisesay 70 NAsLY

2. nan1sSsudisurinwensAnAI 593 M3 naa. mefanssunsBeusleglfinudugiu (Game-Based
Learning) NeuBsulaznaassutinSsuiulseaudne N 6 LanINaninIsen 2



56

A58 2 wanskaMTRssiiiaSeufisuinuensAndiuin Soe navn naw. MefanssuneBeuslaeliinudugiu
neuSsulazvAssuinG sutuUsEauAnwUN 6

mMsBeudlsurineznisauiniouBeusavidsdeu Bos s wsa. dmdutindeudu
Smutindey _ UszouRnuUil 6 ﬁ:’ail‘l’jlﬂ’]iﬁlﬂﬂ’]il,%'ﬂujﬁﬂﬁﬂ‘ﬁtﬂuL‘flug’m
AzUUURBUISIU AZMUUAIEIY )
(1fist 20) (1H1120) P °
1 16 19 3 9
2 13 17 4 16
3 9 15 6 36
4 14 9 81
5 16 13 169
6 7 18 11 121
7 10 12 2 4
8 11 14 3 9
9 12 16 4 16
10 13 19 6 36
NS 99 160 61 497
X 9.90 16.00 6.1 49.7
S.D. 3.98 2.30

39 2 wuTnnd oaeuiaun 20 4 Wnidsungudmane 10 A AzLULLUUNAdeURAR NGNS Wil
Wsuiieuinuzmsandiuaa s mav nsa. sefnssumsBeuslaglinudugu rouSeunasnd s suing suty
UszaudnT7 6 aziuuaeunsuE susmwiniu 99 (@neziuwds 200) T tadewintu 9.90 drudsauunasgiuden
Wiy 3.98 wazAzuuLABUME I BuTmINAY 160 (@nAzludiy 200) Tauedowiniy 1600 daudsauunnsgiuden

WiINAU 2.30 FINARNTEII N AZLUUADUNDUS S UMATALLUUERUVE IS 8U JANWINAU 61 JAnaewingu 6.1

aAUsIENAaN15IY
A15ANEUNTTIVY 1389 MIWRWMNYENTANMWIN 1589 MIN M54, AWSUTNS sutuUseaudanw U9 6 Aaens
Sewslagldinuug Game Based Leaming) anansnefustealst Al

1. mansidenut inemsfad o Ges s vau dmiuinSeudulsnadne®i 6 lnedeRansumaGeus
Tnelfinundugmu (Game Based Leaming) fifadesosas 80 sﬁﬂqﬂﬂdﬂmm%%aas 70 Al eedlduddmeadAisyiy 05
DulUnuasafgumsive el wad st analavmddannndnvasriurenianssumsFeuslasltinuduguiiannsa
WasuumwGeurnmedudissilenduladioufoRmenuesindenmsiitinsziiiumnnsuasmmuianaswassd il
HFeuiAndudumilwesianssuariieurisunanglumsiGeus aenndesiuiamsidoves anad uwdunsny uazanngy I
Fannga (2017) AszyinmailemsGeusiiunumdnlunsdaeislig Geoull nadugvs e euTiaow Tneinududenansivae
WA auuwmwwLiauiﬁlmﬂﬂgummam@q daaliirjSounusi flenunseiesedu uaradreussennansBousaisiusyavsam
dunmutsiupedinginast wenanil mvmummauimmmmmmsﬂwuﬂLﬁsutfumaLLmﬂ91Lsmmuﬁﬁmmammmamwnwau
¥AB i stidns o nnsitetoumasnslinaneunduwuuiui Swenrdostumidoves 2sAnd dm uazany (2568) 7



57

wimsinudugusieiauinensandualsfidemntsasrmmudomisrnmsGeuuuia a3sensaynaun uay
vimeliy 3eueenilniutnegwiaiion wavdsaonrdasiunanaiiny e Sasinsnl Smnfl uavusdnunl Teewes (2567) 9
wiuimslinusaiumsdamaBeudraeligFeuAnnsSeusidususss Sudeds uardaafumavhonudunguileswiu
witlapmannaeumsaleesivinne SedswaliESouamnsasns unBeuldieuasliannmssnuineadnmensfiginiunas
LIRS

2 PnmamTSewUivinesmeAnduIn Foe M . dmsuindeusulsadnedi 6 vdaFoudeRans
maFeuslaglfinudugiu (Game-Based Leaming) geninneuSsusesiloddnmeadaiszsiu 05 Fadulumuaunigiu
figdls vial nediSadenaniiawmddgnnnnssuumaioulsefinuduguiiaunsaisummees Seuanmady
sl snBudasiiouiRdenuesindenaiitaenssduiununsuasmmAnaseassd dmalidFouinusgdais
meluuazneuen fanunseiesesilunoiAnssumnnmiinsdansGeuiuuni uasaisussmanmsBoudiiaynauy
wourme lainadu Fadesomevhanudladomiifanuiudeunanduussldit du aonedostummidoves anted
uduesny waggange S¥annga (2017) fnuimsliimuitenisdoudealiinGouduussoufine il 6 fnvenszuiunis
ymepdinmanigstuluyndu WesmnimmegdlaliEsuiuiuaradsanminndeniifnmautsusgsiinginast vliae
M35 euiuarandlienuiu Wulderdunans@nyives Duangnate uaz Klaimongkol (2022) i5zyinsinnisisous
adamanslagldinuduguiisinuauanselumsdndsnumenindoulssosfnuligdusseditedd Weswn
fEeuldsulssaunsaifiiusiu fMenaaosiinaesgn wazanszuiunmsuidymesaduduneurnnssdaaniunsaivii
melunu venaniléseenpdosiunuideves Seeka uarA(2025) ﬁiﬁﬁlﬁu’iwmﬁmmiﬁauﬂmsﬂ%lﬂuLﬂugmszhaamsﬁu
FinuensAndualdity meedunudnslinansunduituil (mmediate Feedback) uardiniseanuuudduamiuendte
sghaduszuu §engliinssuananud evidsuasi uanuiulslunsud dgmedamans 7 feududould og e
Usgdvisnmn

Jarauaunuy
1. dousuuziionstihlu@nwde

1.1 agldesUdesldnsaunuavasiissudanuayn uidesiduneunisaslunizoudelidniou
vesunmidenlosseritenalnluing fundnnmismadamaniiFoansmiuseneusiuniig

1.2 msgeuseinuuealiinannnimsaeuiuuin agnsinassnailivnzan welinsdanis
Soumsasuiliflemasziinsufuiarasunndumeumunaniidimun esmnnisdamaGeusiaglfinudugudvas
fupou uazduneureutdliinameaunis

1.3 1esnninFouiamuanunsanianisaadisiu TunmsiinululdesduasaliiAnnisuaniuasy
wuaRnszwInsiay WeliiAnnisazsiouda 1AeaduiTnsm v, fivainnats deaztelidniSouidssiu
AuasaRiuinnsteuiTniuldegaliussdnsam

2. Farausuuzniiamaviiieasadaly

2.1 mAfoRvtunslfinuieauinuzGes a.s.u. (usuten) mudlufu n.su. (M3smun) e
AnwrininFeuansousnuszuazideniindnmasaedifeggnieduanunsallanddymiidudeuviold

2.2 msanwenudululdlunsiinunisineluysannstunguansemsBouidu o wu nwdingy
Hpufinw1 Inenmand nwilne vioysanmsseiviie sty mndominuiimnuieatesturiunaninwndon
seufinizeY

2.3 AnwSoufloulseansnaseninanudiinisuady (Competitive Games) fuinufitiunissausie
(Cooperative Games) ytuutladwmaromsimunisinidos v.su. vesindeulussdudulszuneildfinint



58

LONA1991989

nsENTRANYIBNTT. (2560). ndngasununanIsAnw IS WeANTIY 2551, driinauanienIsunIInIsAnKIdy
ﬁyugm.

neAivs Jun3. (2561). YusedmnssurendlitentsSsuifenuAdviadmiuninw Ussinelne 4.0.
11TATIVINITNTZADUNAINIZUATIADD, 28(2): 477-488.

WITnU anssay, Uy Usnw uazauala Julwnd. (2568). msiauvinwensunlynmeadinaans lnan1sdn
AanssumsBeusuuulymidugusmiunisiding Ges landdgmnisuanuazmsauiavauiisifdyinu
dmduineutuussaudnundil 3 TsaSounnadisua. Sisaket Rajabhat University Journal, 19(1), 21-32.

F9ug thuvedl, Ul dushan wazusznns nussmsiiving. (2568). msBeuslagliinudugiu Ges msuin au qa
W3 Sudiy dmsuiinSoutusseudnudn 1 . msmmqmam%qmammm 24(1), 23-33.

an¥ad ubunsagy uas Anngud G¥annga. (2560). msliinuionsBeuddmiudaeda fnuenszurunismg
mﬁmmam‘%mﬁﬂL%Bu%uﬂimmﬁﬂwﬂﬁ 6. Journal of Information Science and Technology, 7(1): 33-42.

23R dn, Ulan Fusfan wazuszams vuesnsiiving. (2568). msdanisFeuslagliinaudug iiteimuniinugnns
Anun Bosmsnu mamsaton dwsuinGeutulssoufnui 5. psmsagmans srsdgidedl),
4(3), 65-77.

AUNANLATIYVIENTARUINITNDNNTORAZRIANTITAURANANYILIUsEINALY. (2565). Game-Based Learning nN13
Seuslagldinudugiu. dudu 6 unsiaw 2569, 910 https:/active-leaming.thailandpod.org/learning-
activities/game-based-learning

Al Azawi, R., Bulshi, M., & Farsi, F. (2016). Educational gamificationvs. game based learning: Comparative study.
Internationalournal of Innovation, Management and Technology (JIMT), 7, 131-136. From
https://www.ijimt.org/index.php?m=content&c=index&a=show&catid=75&id=992

Assawaphum, A., & Viriyapong, N. (2024). Development of mathematical problem-solving ability in addition,
subtraction, multiplication, and division using problem-based learning (PBL) with board games for
grade 2 students. Journal of Science & Science Education, 7(1), 104-115.
http://doi.org/10.14456/jsse.2024.9.

Chen, Y.-C. (2017). Empirical study on the effect of digital game-basedinstruction on students’ learning
motivation and achievement.Eurasia Journal of Mathematics, Science and Technology Education,
13(7), 3177-3187. From https://doi.org/10.12973/eurasia.2017.00711a

Del Moral Prez, M., Guzmn Duque, A., & Fernndez Garca, L. (2018).Game-based learning: Increasing the logical-
mathematical,naturalistic, and linguistic learning levels of primary school students. Journal of New
Approaches in Educational Research(NAER Journal), 7(1), 31-39.

Duangnate, N., & Klaimongkol, Y. (2022). Effects of using game-based learning in mathematics on
computational thinking of elementary school students [mamﬁmmﬁﬁaui’ﬂﬁmmam%muLW@%@ﬂﬁL’%‘W?
TngldnuduguiifidenisAndefuinmesinGeulsenufnwl. Journal of Information and Learning,
33(1), 11-23.

Hsu, T.-C., Chang, S.-C., & Hung, Y.-T. (2018). How to learn and how to teach computational thinking:
Suggestions based on a review of the literature. Computers & Education, 126, 296-310. From
https://www.sciencedirect.com/science/article/abs/pii/S03601315183017997via%3Dihub


https://active-learning.thailandpod.org/learning-activities/game-based-learning
https://active-learning.thailandpod.org/learning-activities/game-based-learning
https://www.ijimt.org/index.php?m=content&c=index&a=show&catid=75&id=992
http://doi.org/10.14456/jsse.2024.9
https://doi.org/10.12973/eurasia.2017.00711a
https://www.sciencedirect.com/science/article/abs/pii/S0360131518301799?via%3Dihub

59

Kazimosglu, C., Kiernan, M., Bacon, L., & Mackinnon, L. (2012). A seriousgame for developing computational
thinking and learningintroductory computer programming. Procedia-Social andBehavioral Sciences, 47,
1991-1999. From https://www.sciencedirect.com/science/article/pii/S1877042812026742?via%3Dihub

Law, B. (2016, Octtober 6-7). Puzzle games: A metaphor for computational thinking [Paper presented]. 10th
European Conference on Games Based Learning: ECGBL 2016, Paisley, Scotland.

Strickland, H. P., & Kaylor, S. K. (2016). Bringing your a-game: Educational gaming for student success. Nurse
Education Today, 40, 101-103. From https://nursesnotesforlearning.trubox.ca/wp-
content/uploads/sites/591/2019/04/Bringing-your-A-Game-Educational-gaming-for-student-success.pdf


https://www.sciencedirect.com/science/article/pii/S1877042812026742?via%3Dihub
https://nursesnotesforlearning.trubox.ca/wp-content/uploads/sites/591/2019/04/Bringing-your-A-Game-Educational-gaming-for-student-success.pdf
https://nursesnotesforlearning.trubox.ca/wp-content/uploads/sites/591/2019/04/Bringing-your-A-Game-Educational-gaming-for-student-success.pdf

60

NsHAIINTAIANTSReRiRUUTNiialagly nailn STAD AIUANTISIETULIMISUIN LNBWAI

o £ = = ° 0w o o & = =
NagUnNINIINITLIYY 1399 ATUIU AASUVUNLIYUIUUTZONANYIUN 6
The Development of Cooperative Learning Management Using the STAD Technique Combined
with Positive Reinforcement to Enhance Learning Achievement on Nouns for Sixth-Grade
Students
Sung Msliann’, w1 nnuw? eyt fugune®
Natheerin Seenintha! Nataya Hokpanna? and Nichapha Kankhunthod?
UnfnwUIyans a1vivuinnssunsIanstey Innsussanfinw ausfinumansuazuinnssunsfing uninedeniwaug!
g1nsdavinuinnssunsianisieu Innslszandng eusfnwimansuazuinnssunmsfinw wnineden1wdud’ uar 019158
A1U1AVUTINTINNTTANTSEU FMTUseanfnw anfinwimansuavuinnssunisine wninendenwdug’®
Undergraduate Student, Learning Management Innovation Program, Elementary Education, Faculty of Education and Educational
Innovation, Kalasin University® Lecturer, Learning Management Innovation Program, Elementary Education, Faculty of Education
and Educational Innovation, Kalasin University? and Lecturer, Learning Management Innovation Program, Elementary Education,
Faculty of Education and Educational Innovation, Kalasin University®

*Corresponding author. Email address: natheerin132546@gmail.com

unfnge

nsifeadsdifngusrasdiiiofmuinisdaninouiuvuindelnslinadia STAD mugnsiauusmsuIn
WiomumadugninanisSeuses i dmduinSeutuldssanfinundi 6 wdsdiidunsiseeenidu 4 szey
laun 1) Anwranmdagdu Jymn waraudanis 2) eenuuu @319 wasUssluuinnssy 3) naasdduianssu 4)
Useifiuuazyfudgsuinnssy nguithmaneldlunside Idun dniSeutulssouinudil 6 Tsadouthuatauau ae
Souil 1 Innsfinw 2568 S1uau 13 au Faldunlnsnisdenuuuiaizasindndsunnauluduiigidodufaon
szovnalunIeans $1uau 5 FUas daviar 2 A%t adear 60 wnit 53w 10 Ade InelduuuununsmeaBLUUNG
\emaaeunauLarvas in3esllefldlunside leun 1) unumsdansBeuiuvusdlelagld mada STAD Arugs
WARULIIMIIUIN T 8 Wk 2) wuunadeuies A dmiuindudulseondnudi 6 S1uau 30 4o Huvda
Fonmau 4 fauden 3) uwvasumuanufiselavesinGeulszauAnuduiil 6 ddenisdaniaeud adailldluns
Ainseideya leun Aeds damidouunmnsgiu dumsiFeuifisunnuuanmesadugvimansGeu Bes A
rouuazndsinnisBeus Tnsmsnaaoudusuiiveskasnswedianendu (The Wilcoxon Signed Rank Test)

HANISANYINUTT WHuNTIANMTEeuiiaumnegalussdunnynuauasduse@nsam (E1/E2) Wiy
78.95/79.37 gannassiumsg iy 75/75 ffuiiustavdna (E.1) wiriu 0.6863 viseteuay 68.63 tniSeuiinadugys
nensFeusesruumdsnmsdinnisfeuiganitneunisiansGousessiituddymsadiffisedu 05 wavinGoud
anuiianalasanisdanisseudegluszivinnnniiu wandidiuinsdanisseuiuuusudelagldnada STAD aug
MRS IIUINAIsaRALHadI SN INsBsunaraaussgdlalunsFeusldediadisyavsnm

AdAey: NM3IRNsBeuiiuuTIaEe, wadla STAD, MIETUUIIVINUIN, HAdUANTN1INITHEY, AUY

Abstract

This research aimed to develop cooperative learning management using the STAD technique
combined with positive reinforcement to enhance learning achievement on nouns for sixth-grade students.
The research procedure was divided into four phases: (1) examining current conditions, problems, and needs;

(2) designing, constructing, and evaluating the innovation; (3) implementing the innovation; and (4) assessing
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and refining the innovation. The target group consisted of 13 sixth-grade students at Ban Sang Saen School
during the first semester of the 2025 academic year, selected through purposive sampling from all students in
the class taught by the researcher. The experimental period spanned five weeks, with two sessions per week
of 60 minutes each, totaling 10 sessions, employing a one-group pretest-posttest experimental design. The
research instruments comprised: (1) eight cooperative learning lesson plans utilizing the STAD technique
combined with positive reinforcement; (2) a 30-item four-choice multiple-choice test on nouns for sixth-grade
students; and (3) a student satisfaction questionnaire on learning management. Data were analyzed using
mean and standard deviation, while the comparison of pre- and post-learning achievement differences on
nouns was conducted using the Wilcoxon Signed-Rank Test.

The findings revealed that all lesson plans were rated appropriate at a high level and demonstrated
an efficiency index (E1/E2) of 78.95/79.37, exceeding the standard criterion of 75/75, with an effectiveness
index (E.I.) of 0.6863 or 68.63%. Students' post-learning achievement on nouns was significantly higher than
their pre-learning achievement at the .05 level of statistical significance, and students expressed satisfaction
with the learning management at a high level across all dimensions. These results demonstrate that
cooperative learning management using the STAD technique combined with positive reinforcement can
effectively develop learning achievement and foster motivation for learning.

Keywords: Cooperative Learning, STAD Technique, Positive Reinforcement, Learning Achievement, Nouns
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AR MITNANITADU NTIETUNAY YWAUNITFEUFNIINTN (PLC) faeailnsmddunan nsildeunseuiuviay

Abstract

Instructional supervision in the Thai context is confronting a critical turning point, as the traditional
paradigm centered on control and inspection has increasingly become an impediment to the development of
21st-century teacher competencies while simultaneously cultivating a culture of fear within educational
institutions. This academic article therefore aims to analyze the systemic and cultural problems inherent in
conventional supervision through content analysis, in order to synthesize concrete pathways toward a
transition to supervision for learning. The findings reveal that structural administrative problems, redundant
workloads, and power-laden relationships constitute significant factors that urgently require resolution through
a paradigm shift toward empowerment-based supervision. Central to this transformation is the repositioning of
the supervisor's role from that of an inspector to that of a professional critical friend, functioning as a coach
and facilitator with the Professional Learning Community (PLC) process serving as the primary driving
mechanism. Furthermore, the article presents policy recommendations emphasizing coherent alignment across
three levels: the policy level, which must unlock regulatory constraints; the educational area level, which
must assume the role of network support; and the institutional level, which must strengthen internal
supervision through instructional leadership thereby laying the foundation for a sustainable supervisory system

that genuinely impacts learner quality.
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SesuanzAady 1 AliRedesiunsimelasnse (fagmsy dduns uazany, 2566) vazdinglosfiinsznuasy
nazady 9 flduueunneidudiuiuann (wsua uaugua, 2560; sigde esduns uavaunds funslne, 2562)
shliisaesglifinauaranBifivmofissjuinlitunssuiunsimadsnuawlfosaiud

3. \ndesilonaznineinsiliiiiome anudnviuasmizsruinadiiauaauedesionsdaisinunm
ATBUAQM Wagnanvians (3161 nosud uazadn waladey, 2556) luuiensdl in3esdlofislegfinrududou geenn uazlsl
Basensiluldass (WA A1uns uazmne, 2566) ﬁﬂﬁmsﬁusﬁaaﬂaLﬁamsﬂ’wmLﬂulﬂasmhjﬁﬂizﬁm%mw

4. aussouzvesyrans giwea litesdufnudmadviodlmanielu wu fuims, Fandhnguanszs Suau
Lidesdunanuianudilawagrinvenisimaluwuimeadelng Snsmnaanudetiulunisufiniihiivewmues
Fuduguassadrdysionisaiunninindetiouaznissensuangiunsime

Uyn Qe IS ssuLaziiAuAA

uannilandyntessuunan Qﬂﬁiiﬂ‘ﬁlﬁ’l Sudanionaduilgnidsiausssunasiruadiindssnanlu
sEUUNMIAnlng e

1. fmusssuuisenundauasnsduiia saunafiunsanglungag fe msuesinsimadunszuiunisiuiia
snnimstismdenasitau dwaliAnusssinmavesnuands arutsemsi analallinda uasnsdadung
fostumumes Fuduanneinssiutueddudatuussemaiasandu Ao anuduiuies adeassd uasaonse
Faaenadoeiuns@nwives Honculada (2024) finuin mstmafinguiindumsiviinazaameunsegslalunsviny
Tuvazdinmsimaiidandnmsuagliifssfazairaussgslansuanlduinniy
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2. ANFUTUSLITS 1AL UUUUAaNS nMsilweakuussfudinanduluTudnvarauduiusidoiunaanuuas
a14 (Top-down) Fedasenannisilweasieluaiduanudulssasulng msildiusin wagmsviausiutusgrami
Wiy

°

3. Msvianseeniularliiunnen Wenstmagnuesindunsiviuazdanis Jslsiiuvanlafingdiuou
snliifuruddguazusslovdvesioyaloundu (Feedback) 7ld3u uazluvrsnsdldedulsiasnslusdding
TaglomzegrsbafimanglulsaSeufinanifiouasieiuies

AaNuTimevainsimanigluaaufne

winlummgul] mslmaneluaanu@nuiazgnendesindunumieiififnenmwageaeluniswaunag esain
Hunszvrunmsiiietu u miedjtinslaeyaansiieglnddauasdlaviunvesiymesiauiiaie wiluanuduaie
nstimanglunduindnyiulymununeliwitiu 819 azvinanudilasaslinsenindsnudAgyveinssuiunis ms
MaunuvanEdaauLazlllfiAnnnnsidiusineswiase uasfidfyde Fusmsanudnulilalinnuddguas
suflunsedreaisdauazseiiles

Sayiindrmiameilalldisogesiaduonma uifiarudiudidenletusgrsdudousunaneitu Joym
Wi aszuudeTausssu (Systemic-Cultural Problem) na13fie Taseadewesssuu 1Wu aszaufiuiniiulves
Anwniwar Tadudsdulimnndeadenliismsimaiininis wunsifutoyanuuwuuefiliasudiu Samginssy
dssruuituil ligniauuazuilneagindunmmanu wiemsduiin mefuiildvdevasuaunaeduinusssuus
mNE uae simuaRldsausdenstime Wenagiiauafiday faziinnsrefunuuieu (passive resistance) lsidala
Tideyaiiuviass vlsinssuiunisivab sdumauar iiannsntilugnisimuldass 2sasdfomu Touaduussdaty
uazAu (mutually reinforcing) miLLf’ﬂm{]iym?N"Laimmmﬁﬂﬁlﬂmmei%’ﬂamuLﬂ'mﬁﬂwﬂﬁﬂﬁmﬂ upddudaeding
Jousulassaievessuuiitudu warlurusfeatufdosaisTuusssuesdnsfiduatuamulindauasnadoudsmiy
Fusrlval 21 (3massm Fundvien uaeitauy w3dann, 2567)

nszuauviAlvsilunisiive gnrsdudaeiafinsniedynn

dlevanasasvessruumsiinawuuRafunarnouauoweaufesnsvesnsdnyilulangalval Sudusgs
fefiozsasiimsivasunseuiuim] (Paradigm Shift) annmsimaiteniseuga (Supervision for Control) Tugnstime
\filon13Laumaa (Supervision for Empowerment) ageAud

nswasukugnisimaitalaRunds

sialadndyosmstmanszuusimilua Ao msadseruduiusuasusssinmaiidedenisiious Inedseguy
nannsddny 1dun aduusensvlee AvadiefdwsmnaziaamluanuAaiuresiuuas fu ussernedidu
futes Uaonste uazadassd lnefilmmevdnitesiemde aduayu wasliduuzi weliagaunsodunuun
ynensvhauiiaty aunsolinsisiuasudleammsseueanuiesld

aeldnszuauitaid unmvesive andisuandussdu viefidemaieosfnaulugnaduddiue
AuazAnN (Facilitator) finelinszuaumstisudaiuiuingy, 1y (Coach) itekesinunseduliiAnnisladnsos, i
A3 (Mentor) fineslimunwuazutstiulszaunisal uaziiddayiian Ao madufaeadamisinin fnfeuss
Soufusziulaluniouduag @rinnuamsnssunansinwduiiugiy, 2567) saenumsainsaralinga (Trust)
Nunsitsegnaddlauasanuiiuenidivle ﬁaqzyl,mﬁ']ﬁiyﬁﬁﬂﬁé’ﬁmmisaummﬁwL%ﬁfluﬂ”uil,ﬂ?i'ﬁmwmmﬁ (Glanz &
Neville, 2023) fauanslumsnsi 1
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M990 1 LUSUTIBUNSEUIUTALUNNSTNALUUAILAL AL LU ULESUNAS

AMENEL nszuauALUUALAY (AUAL) nszuuviAlkuUTuA (1E5UNAY)

Wuunenan ANSATIVFDU, NITUTTLIY, NIWAILNATITN, nrsuAdgynisaudu, n1sasna
nsmAuladulumusnnsgiu winngsu

UNUME TN QL%EJ’J‘UWQJ,, HUTEEY, JnsIvdeu Fanauding, 1o, Maes, HE1IANAEAIN

unumgsunsiime JSunisuseiiy, gUoRny seus, g5y, dasvioudn

AMUAUNUS 981119, NS, INVUAIENS Wiey, Suie, @s19anuliingas

UISEINA AMUASEA, ANNANE, MU UAUEY  Wae, Yasnsy, ﬁﬁUﬁﬂéuLﬁaQa

NILUIUAITUSN nsdanenisal, nsTidelaueuuzids  Nseeray, nsasauRn, N15INIUNUIINAY
AR

\n3osfiodAty WUUUTZLA Y, LUUATIE0UII8N1T  TUNNAITASTDUAR, WNUNAIUNTINAY, IAlons
(Checklist) douiioaTen

nsdaanziguuuunstimessislal

nawdsurugnssuiusimilmidannsevilfdususssuldiuguuuunsimaadislminaregiuuu Seusas
sUuuuilyaiuiiaenndostuvdnnsiasuma fodl

1. msfiwmawuuiilousieiiiou (Peer Coaching/Supervision) iuguuuuiidialenalvinglévihausauiudug
vidongandn 1 tetiewdedeiukariulumsiannsaou oraiuldinisiaumaianisaeuanizma (Technical
Coaching) MM saslaiunIsiusmiulunmsIn (Collegial Coaching) (1451 L@WSBUA, 2556; 5 LMz uazds
Wa eI, 2564; UM NIUTINT wazAME, 2567; W51 LASEAONY WATYIAR VIARS, 2562) wenand luusuvilul
fafinsvenenagnisimauuuiieuteiioususzuueeulay (Online Peer-Coaching) Fawuintisaduaiunisazyiou
Anuazananuianlaniemadndnlfiduedisi (Canaran, 2023)

2. nsimAuuud wuzuazidui a8 (Coaching and Mentoring) 1T unszuauns @ sdniidunisasis
pwdstuslindlaseninddy (Tme) uazSumsldy (a3) wesmdurmuatminenisimun Bhdusnw uas
nsgdulviAnnsagyioudn (Reflection) ionsidmulamdinTnetnedsdu

3. mstmalagldguvunisiousnisindn (PLC-Based Supenvision) Aotduuuimsiilasunmssensuuas
daafueganiternsluiag vy guuuuidldnszurunisvosuruningsudneivdn (Professional Leaming
Community: PLC) iflusiladadglunsduindeunisiamn Tnsidsuaniuzvesagaingfunisima sdufdundou
MW Invesueaziieusmauegudeiu PLC duadaliAnTausssumahausmiuuuiasiaiing ns
IatuFeudedunanisaifsiunasiu uasnissusuimuuniZeu (Lesson Study) ileudilamnisidouives]iFou
981915990 (@fnuniuiin1s@nmUszauAnudoenen 1, 2568: Junu gNSYs uazAME, 2567; Ui i1 uag
giand 983330l 2563)

nsthgUuuunstmaadelmimaniuly llndesnisimeia vietuneulml q dhanlulsedou udiunis
ne1e1uas1s Tassad1amsdang (Sodial Structure) sUuutlmituanneluesdng Sadumsdsunamaiomiseiung
(Power Dynamics) agnaditiudney mﬂLﬁuﬁ'é’ﬂmﬂuﬂ136??ﬁwmiﬁwuﬁm%w imméaéﬁﬁu’%mw%ﬁﬂmﬁmm flag
gnnavaeludinguagduiifnulagese i faifu Audusalunis PLC wi3e Coaching mﬂfzmlmlwuuasmummamim
yosuvuNDsIvedumeu 5 Tunou wituey fuiranufnwmaisaaadoulameTausssy Asnduienisin
safuothavinfedldvdelal wu mrsliands (Trust) AnaUasnsdemsdnla (Psychological Safety) fingazndinine
Jaymuazanuliauysaivuulunsaouvesautes waznziuuusuld (Servant Leadership) vesf{uimsingeuas
atuayuInNNINAIUAY
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auvitmelugaRdiauwaznisuiuda

lugafdvia nstmadoandyiuanuvinmelug 9 Hepumaeuatunsidndanalulad aundeuves
yaanslunsltiedesdiedvia uazmsdsuuaseamaluladiisnis Jsfinnudnduegsbefiazdesinnngiuuy
miﬁlmﬂﬁﬁwsju 1w nstlimaniglna (Remote Supervision) N5EALUUNENNEIY (Blended Supervision) LaznIs
TunanlesuAdviaiiioair syurunisSouimandnuuuaiiou (Vitual PLO) ilatensuzdodifndunauarszagma
(03¢ lve ASUNS, 2562; 39501 21559AaTaR, 2566: UA1INS A&n, 2565) ImaLawwaﬂﬂqﬁaﬂwsaﬂ’uaqﬂﬁﬂgmmm
ysanmswealulaBiingtuFou @1 Lewis and DeSantis (2023) #l¥idiudn nisimaiuuBuug (nstructional Coaching)
fummddyeshannlunistieliagtusiuguassenaneluladivadls

HarauaiBeulsutsuaziuamiansiannssuunsimansaouidsdy

nswanlanszuumstimanisaeuliifamsegsdsfuduliaunsaiiatuldannmdnduvesineladionis
lgadis widesendunisuasunlasuas mevisuiiaeaUszaiufulunnssdu daudseduulovns seduundud
nsfnw TaudesssAuanudng

sauuleune (nsensnsfinendnns wazditinauamuenssuntsnsineduiugiu)

1. VSudsuunumuagiannasssausAnwinerd desinmsnumuuazivuaunuimuesdnuimerdivg
ogsdnan i TufrsaUsudu sngnmaidudihnisidsundas (Change Agent) §lsidUSnw (Consultant) uas
femunsauazaInnsruaIunsEeus (Leaming Facilitator) Tnstavngiinuylunsifuldwuagnssuauns PLC wieouduil
Foalinmsanniszaunuenasdenuiildsniuiu q Welidnwiimeadinalunshnuddntvanudnulded
Windnenm (a3eld ndndina uazaue, 2564)

2. abespuuilmafidaveuuaziiunadng ulsuieandiunarsmsiuasuainmsimun nszuILMsTiaes 1
Bumsrmundmnsuasadng Asaauduguninmssousargunwgiiou waslalenmaliusosniuiiuay
anuAnwanssaeenuuuULUULAY IS slivaiaenadesiuuTunuaraudeanisvesmutesle (dnenmamitu
ANSANNTUUANYINNEITANY, 2568; e?wﬂ’ﬂammmsﬂiimmimiﬁﬂm%uﬁuﬁm, 2566; NUAITIO ﬁuqm LATAY,
2567)

3. a¥195zuuusagdle msfinseenuuuszuumnuinmthluAndnessyuunslissandenlosiunsiidiu
Frumarnsairsutanssulunisimanisaou vadwmsuAnuidmad fuinns wazag ileadaussgslaliifinng
WasuuUaseeneaeds

sEAuIANuTinnsfinm

1. a¥uazativayuiaiorismsima waiuiimsfnuasiiunumddylumadufussaunuuaraiuayy
THiAnTednansiFouiseninalsadou (School Network) WilalilsassuiidimnundousnnninlidiomaelsaSoud
ABINITANTHAIUN LLazLﬁmmmaﬂL‘LJ?{auL%'Uuifl,l,uuﬂﬁﬁaﬁﬁizijﬁ’u (AUNIT5EY ﬁuqm WaTANY, 2567; Unsainad du
NBIWN7, 2563)

2. wunaduedssflouazninensnans dmhuazneunsaduniosonsivaifinanin wu wuudinans
aouion s wuutufinnsagyioudn videuumnanisvh PLC filssSeuamnsnthluuiuldldmunraumngau iilo
annmszvedlsaioulumsiauneiesiotulmifome

3. daasunsiwawuysannslaeldiuiidugu sdndulfmstmeatiunauddymiindusiduuion
vosituil unuisdunmstimaitensuausnilsuisnndiunanafissesnaiien (Unsained Suneaudn, 2563)

FTAVANUANE
1. Az Annsvesiuims guimsaniufinw fie adewisenuduieiidfayiian dosuansunumees
yndrnsegiaduuds fuualinsimeansluduleusddusuiuiu 9 vedsudeu wasiidfny fe desadis

eXe
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Fausssuesdnsiianii vasads duaunmihnuduii uazaireiymddeliiiagedisainame Unsained du
NV, 2563)
2. afnmuduuddszuumstimanielu mssidunmsesnafuszuuuasiduneuiidau il

2.1 Maunueg il nszuaunsFeaduiuIInmIAnylinsianimiiagiu Jam uazaudesng
fuviseesag wazalomalingnnaulditunddiusaulunsimundmneuasnausunsiva (1512550 Jund
yow wawitauy M3tlann, 2567; wusinany Infuas, 2567; dtinnuamnIsININIANYTUNUgY, 2567)

2.2 M¥nsguauns PLC iuunumdn Sadwuazaifuayuiiuguaumadoudmalndn (PLO nmelulsaFouls
Junalamdnlunistuiedeumsiannnisao 1wy nsauunGousiniu (Lesson Study) wagmsudtyminisFeus
yestinFousgsdeiilos

2.3 AamuuazUszifiunaiiionsiaun Salvdnsussfiunansddunuinaoswaiiate wagiwad
IWinagvouRnifleusulgensrurunslids sulusoudoly Tnswudrinsssfivdfidmnedie nageus
(Assessment for Learning) Tyflifionnsindu (Assessment of Learning) (Afiss snlns wazAmz, 2567)

nstuadounisidsuulasiesussaunnudSanasdduldfneionin nsdmen (Alignment) ¥8901%
¥auii 3 sy nanfte Wlsueandauu (Top-down) Fesiwiii 18esuae uavUanden Tesaiasng n3Uf R
lusgduaniudnw (Bottom-up) Foadundilun1s3isy uazduiadounsiasundasannniinuads wagmiieay
3¢ mmmqammmwuwmiﬂﬂm (Middle-out) #iosimiindlifufifondsyau warativayulinisihanuvesisaosdn
aonndosuaziionyudatunas iy wnvenstszanenludaladaunddy msdouadiisiuiendudies
Unngmisnidaamuagliannsoamansenuiidsduienmnmnisdnule

GEIL

nsdulnAsunsimAnisaautitentsiUAsuLUaIRun s ANEIng

1. Jymildssndnvesszuunsimauuuiiuvedlvesindaeg funiseuauuazdanis Jatudwimsdnnis
WINNINTHAUINTNDZS 9 vibilimeulandnisfinwgal

2. m9een Ao NMstasunszuIusiAY desdsuannsnsivasy udunisiaunds (Empowerment) T
asusssInALuuiaeaing iagidnindudiveansiaumues luldgndeiu

3. iedesiiovdndidedld iwunsld PLC WunalnvdnlulsaSeu muglufunis Coaching enseduliiAnnis
uanAsuuiseninagieiuegiatugusssy

4. pusdusen msusudasuiilsudnaden wilumesenvesnisinulve mnddadnisiiu 9 9
HunstatudneamesinguazgiFeululangalvsl

5. Wmnegean Weszuudmatuufsuasiiumsaungetnaeieds nadndgaroaasviouluiidainSeu
LazensEfuRmNIWANSANYIvRIAlaluTign
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