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Abstract

Competency-based assessment is a significant component of competency-based
education that focuses on teaching and learning to develop learners’ competencies in solving
real-world problems. There are 5 key features of competency-based assessment: (1) emphasizing

performance assessment and authentic assessment, (2) using various measurement tools and
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criteria, (3) connecting the assessment to real-world contexts and tracking changes in learners’
competencies, (4) assessing learners individually before, during, and after their learning, and (5)
providing feedback to improve their learmning.

Assessment of learners’ competencies in science learning corresponds to the features
above. Science teachers use several approaches and methods to assess learning in classroom
such as giving assignments, creating concept maps, and discussing science topics. The article
presents 4 steps of designing a classroom assessment of learners’ competencies, including (1)
identifying competencies, (2) choosing the assessment method and tool, (3) creating the tool and
rubrics, and (4) validating the tool and rubrics. Moreover, the article presents examples of tools

and rubrics to apply to different contexts appropriately.

Keywords: competency, competency-based education, competency-based assessment, science
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nMsfnwIgIUaLTIIUE vieltigedn CBE fenuuaznmsfanuiivainmas Jevinlinnsedune
mMsfnwigruansiauz Tdaiuanaaiusie Wy naseudlaelddynudugiu (problem-based
learning) ﬂ’]’iL%EJUiﬁiJJQEjﬂ’NNL%EJ’JGU’IEQ (mastery-based learning) miL?EJuiLﬁam;maﬁWﬁ‘ (outcome-
based learning) uag miﬁaufﬁlﬂumﬁﬂﬁﬁﬁ (performance-based learning) Imaﬁﬁmaﬁﬁgﬂﬁﬂm
Uszanauagafraduieomves CBE 11 1fuuuIm1an1s@nuiiisswadng (outcome-based approach)
fisrunsdanisdeuiiaznisussiiuanuidorvguesiSeu Tuduamg weed Adey Wnvsuas
naAnssubinieiu (Gervais, 2016)
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CBE unnssnnmsdansinylutuSeunuuiafumaneyszns Usznisusn CBE Tiamuddy
AuanssnuzvesiFeusnn ity unamsssuvd e uudluaSeusmuiivuslundngns Usznisiiaes
CBE Whudenlsamadeudlududsudisuuionvestonsiauaznisldarudluaniunisaisg q wnnd,
nsvtessimudvonadladlonivn Fuily fieudulfuinveuninieudvoinuies IFlnufon
ioatrsmmidlanazaiiuanuiiAndostvailfizoul Usenisaavine CBE Wol nanldiFeus
liazviouanssauzveiSou msefiSounsaraumunsaldnanSeudiFondefulsiviniu (McClarty &
Gaertner, 2015; Pearson’s CBE Solutions and Services, 2015; Gervais, 2016)

Tunaves CBE fivannvany Taevhluusznaudie nseuvesaussaus (competency framework)
warn1sUTTLUaNIIaUs (competency assessment) (McClarty & Gaertner, 2015) lagn1susgLiiu
aussauziunsUszifiudiewaun (formative assessment) wazifunsusuidunuudanasi (criterion
referenced) Lﬁamimaszé’w’ummmmamaﬂQL%SuIﬁ%’mLauNWﬂ%u (Carraccio et al., 2002) n15Useiiiu
aussougardnsndueed Suduedndefiagioadloaussous uummanisdaniadous uasduneu

NsUsEHIvaNITTOUYREiTouREg9gNABd (Mathelitsch, 2013; Gervais, 2016)

AURNYLALTTTUYIAVDIANTIAUL

AUTI0UY 139 competency waza1lindiey #3e competence Wnlduvnunulunalisuiun
p819l5ANY Trotter & Ellison (1997) 85 U18AIULANA19YDIEDIANT Na1IA® competency Lay
competence i g17BeAUNNYE (skills) WazAmManwaue (characteristics) naneag19iuanaululy
wideyrluaaiunisalnig o wdaianadsa 1ng competence Ao AILEINTTAIUNTTYIIA15AD
711an13191299 (Davies & Ellison, 2003) 1uauaiuisavesyanalun1suifauanizedslils

A v S vy o a Y] o Y o a

wnsgrumuibacald lnednldluuiunvesnisusenavendn Adesldaus invsuazianafanizms

(Guthrie, 2009) @ competency \UunuanvuzvIyARATILARIBaNLUANUNSAIAINTaNY UBNAINT



2NFENTMTIWANITANET UNTINEISUURIEITAN

q Journal of Educational Measurement, Mahasarakham University

NIWNIUANIANWAaRs atusvtudinganiu w.m.2555 (Royal Academy, 2012) Tiaumangain
auszourd e “gudnvuziasnninssuiivediermanngn arudglunsldang arudile
wagsinuziifiegegradeinng” diu awindor Ao “sinwe Arwaansavesyanadithamy muidile
1uanseanIensEnIseddlaegmilaldfesedusnnsgiud fmun” fadu desidaiumaie
IndidsaiuluiBennuaninsolaznudnuuevesyana LiR1ITUATIA competence WWuALAINTE
nznsreayanalunsUfURnusensuszneueiwlnidulusunasgiuvieinasifidmus Saty
USUNTIaNIEL129n71 competency drumstiaussouglidndudosdesefuunnsguisimvun s
sEauvasaussauzvasuiazyralidndudendumaspruieatuild Twhusuieadu aussauzves
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53TUPIRTRIANTIOUL VRIS puliTAUNNNEATRUARULIEILAAIINS (knowledge) S avine
(skills) (Mathelitsch, 2013; Pearson’s CBE Solutions and Services, 2015; OECD, 2018) w#s3u89A1Y
n3znting (awareness) wagmsuszgndlinnusluiumidoaniunsallml 9 fe esnaussauzves
HiSoudugudnalsvesssuunisdnwigiuanssauy (Mathelitsch, 2013) §avildaussauzdos
anwzinzasuaznduaussousdisuivluanumsaifiiaduaie nedmualinisussgndldaudidy
KAdNS (outcome) wilavasaussauy (Pearson’s CBE Solutions and Services, 2015) wona1nil OECD
(2018) TiAuMuI8VRIaNTIOUE AD N1TUTTATUTENTNAINS YiNve LIRAR (attitude) wagpley
(value) v0a§Fou Litonsuaussionmiosnsiidudou §iFoufiannsadsadisluomansubudosdi
A §luuazanufiangmanannvans Wy Msaneesiiiansuaia nsAnaisassd aadiuen
Wil mssudmnuannsavesmutes mshausuiy (collaboration) wag msldgunsalmenisdeans
wazansaumalil o

dmsusensoundngasguanssauseUsenalng laliauningvesaussausiagivug
ANTINULNAN (core competencies) el (CBE Thailand, 2021b)

“qussauzinmun i tuitug wigiSeunnaudedldsun sl tunuanisadadudooy
msAny ddnvasbuaussaustwasensiSouusonsoudvr auisoimunliidaduungiseuldlu
F5emsiSeugnn q imainvane vseamnsaluszenaldlunisiauagiSouliisousaseae 9 lon
.

Ingaussaugmandadldnnuiidanssuiuns (procedural knowledge) wiaduaussaugnneiny
loun ausTauenIINNITAULY (self-management) ﬂﬂﬁﬁﬂ%uqa (higher order thinking) N5 oa13

(communication) N1557UW&391uLTuAY (teamwork collaboration) n1sidunaliiasNdunds (civic



U9l 29 atiudt 1: unsAN - Tquieu 2566
Vol.29 No.1: January - June 2023 5
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science)
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NUsTliuANTTOULTRILISEU viseIUssidiugIuanssaus (competency-based assessment:
BA) dorduasdusznovdrdgylunisAnuigiuanssous lag CBA LT oulssiuuuinienisaeuy
(pedagosical approaches) fivainvane Wulszliun15U UR U (performance assessment) Lag
YLHUMUANINAN (authentic assessment) (Gallardo, 2020) CBA fiTseans nndesanunsnialdn
Anuf finwzuazanuansalunisysanms duaseinazUszgndldmudiiiessuisuazuddam
luvFunveslanaianieaniun1salludInused17u (Drisko, 2014; Pearson’s CBE Solutions and
Services, 2015, Gervais, 2016) r;g’fl,'%'auéfaﬂmmmmawammmg”uaﬂ%’ﬁﬂmLﬁ'aLLﬁﬁﬁym Y13 DLAUD
wnAnlmiiouddamainanunisalfifimuals datunszuaunsGous (leaming process) vasgi3oy
1NN waeIun3 03 w1 (Gallardo, 2020) Tneidunisussiduseyanadiliiuisuiiouduy Bu
nsussdiuannsnfnduldvianeu sevisuwaevdatou Gaazdilifaouimiudosnisveaiiou $aed
éfaﬂLﬁ'mauLa‘wwLmsmﬁuéﬁaul,wiazﬂu ﬁwiﬂsjmsﬂ%’umﬁlauﬁaﬂsmmﬁﬁauift,l,aznm Gervais (2016)
aueIn1sUszfiufinainane funumdAgyReanssuIUNITISIUI VR EITEU FenrsUssiudiiaimn
(formative assessment) Wunnslinaazvioundu (feedback) wnfiSsuriiosuusansiSousvesmuios
sfamsinnisGouivestfaeuiiiolinzaniunsiaungBouse dumsussdiuifioasunisFous
(summative assessments) {unsuandliusss fuaussousvosiGoudoataiunatous TnefiFou
asldsunmsussfiudondonuarmadumsvssidunasads dowdosdefivarnvats itelifiFeou
LAAIDDNDNANTIOULAN I@eadiud (Drisko, 2014: Gervais, 2016)

13 eeilousziduanssausdesanunsainldinsadudsiidesnisia Tnsauiamisaialddae
wuuvadpUTuUUdenmeuLaxiTsunDy wiiSoufesannsnasfeungAnssumuaninaiauaraasiu
N15UseLdun1sUUa (Drisko, 2014; Pearson’s CBE Solutions and Services, 2015; Gervais, 2016)
iwsesilefUsvifiuvans 9 aussauznieniuluuunlanads avagviouanssaurvesgFoulsfninedesile
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AsfsasmTollieUssiluaussauredsyingeds Iag McClarty & Gaertner (2015) lalauein
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& Gaertner, 2015; Pearson’s CBE Solutions and Services, 2015) Na13A8 Hissuiinalsviliuaanndos
'Y - P ) P o v a =~ A A A v a & I
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a . [ al = o o 4 (% a [ 1 4

3U3A (rubrics) anunsaluiasesiie wWevilinisinuasUseilivaussauziluluagngniosuias
Y% 808 (Ab Rahman et al., 2014; Pearson’s CBE Solutions and Services, 2015; Ana et al., 2020;
Gallardo, 2020) susadunasinaeunmuaduieazuuudururesisew Wuwuimlidaeuld
Usilluaanug nwe AudnyMe WeAnIIUNIanadu (Ritcharoon, 2019) JUSAT dAMAINES
wUspiiunan1sURUR Weavviouanssausldegnsuiugt aunsaduungisounussavanssousls wag
frasutedaau i ldsuiaialannunuienseiy (Jonsson, 2014; Pearson’s CBE Solutions and
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BouuazdleataruniadouiieduunmeddyiaunindouivesiGou
nsUszlivaussauzvasgiseulunisteuiineraans

msUstidugiFoulunisdouinermanstumsaonadestudnuneddyuos CBA drsdu oeals
fimu INN3ANWITEY Ab Rahman et al. (2014) wud1 msUszdiugiseulunisisewinermansadilng
Fansldindosdouuuidun Ao wWudszsfiumuduinnitvszidunsujoauasussidunuaninad
miaaﬂLLUUimmﬂﬁﬁ’ﬁmimf‘mmmam‘é’ﬂﬁmmmimfmaammmwmaﬂmmmdwﬁgu AvuALNI
wEeunsgIuanssaurvesiseulidnau tnsdulngilunaeiuuvesdsy vililaasaumeluningy
uardsnaremuindofielunmsdaduauannsovesiiieu nslirzuunuguiedveviniidon
nfafAuluuagliannsalinaasiounduiviSou Metgmesnaninhlugnisiauniededi]
armideioiunniuiiiourlUldiaduss fuanssnugves]iFouldesnadussen waefiFouause
Useilluauioald (McClarty & Gaertner, 2015)

Mathelitsch (2013) Fiasgianwauzn1sUseiiiuaussauglusieivingrmansvesuseine
wosull adnwasiaun wareaanse WU danuedienasiu nande Wunsussdiuluands lown 7
yoom (contents) ffvasszdy (levels) uaziifvasiinuy (skills) lnsianedfvesseduiimautssefu
yaspudrlaiuauseaulaun vimu (reproduction) Wnlawazsuszensild (understanding and
application) Wag a18voa (transfer) I@aﬁﬁwimzﬁuqﬂﬁwmmmLé?fauimmmi’mﬁmmmam%ﬁu
a1y dudifvewinuenerifventevninistmuatinueiuandsiuluuesUssme

dmsutsemalneiesty TdfmunseRuaussouendn 4 sedu ldun sedududu M
aunsnnazmiionnuaavts uasfidussersanssausifsdlunusedudu (CBE Thailand, 2021b)
dielvigfaeuaunsa luuszgndlunsifeunisaeunas msuseiiugiTouvesnuiadle

Ilma et al. (2021) lﬁﬁ'wuﬂuLmamiﬂﬁmﬁmﬁaﬂ’m%ui (Assessment for Learning Model
5o AfL model) dnsuldusziinaussausddaluamissed 21 lusednidnd Wlofiosanluna
fanan IdlauensevausauzuaznsUstiiuanssaus 4 saenadosiuluinaves CBE fitauslny

McClarty & Gaertner (2015) A9%1579 1
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a¥atuaulil 9 ﬁw%’uﬂzymﬁ"’u
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(making a paper) ‘ﬁ'gdfl,%aucﬁaﬂ%mmﬁma%qasiﬁtﬁ'aLauaqmaﬂumm%awnmmuLaa
maduiunuarasiounssuiuniadsuivesiSouuitugiuvesaaug
neingrmanifigndes §ederdunisiamundunnifids (cognitive
domain) 3nW & e (affective domain) LagynweWd e (psychomotor
domain) lunsauriuge
nsasausufanlusiend (concept | fi3pusanuvunnuialuiriveanu 3 aadldanuAnatsassduas
map creation) ansaldlusunsunisueundindudisesnuuuld daeudsziduning
gndissvaslwimiuazauAnadsassAlunIseenuuy uaglvinaasviou
nduifleudlauwifniinannndeuvesgiFou
mahlasedasins lasaruvselasanisenvegluguuuuvesnsififle mie/Aansiseu;
(project creation) domsi3ous uianssumaineimanieng q uazdaeuwihnsusziiulaed]
nsfmuanusilfasLuududiu o wu aunimaanu e Taswadha
Judu
msvilames TawosidunanuidGeudesdidmatsona L Whwne e
(making a poster) 143 adecdu mssdsudiu Fovunazausaliuingeauld lidunasu
ldsmiuldnaneiu feiuaunioaans (aesthetic aspects) iom
WaEN 1N
nsdesns miedumelutuisSeu (class mseAunelutuSewhlifiFouinaussauziudoans iannu
discussion) nszfefesulumandendeya fiFouiifinnunsziedodunasd
Fsaugnasnnazdseiuselutudelss
msueuninelasainy/lasenu msligiseuldvillasinsdasanu ligiseuldianisanides g
(project assignment) waniaeuaudn ﬁﬂﬁ’lﬁmmiﬁamiiwiwQ’Fsau
msldanm (questioning) faeuldmouiiieatostudemiGeunsiuliiGounou oAune way
wansfansfidusaludutou
nsldndieeulal nslimnivhligFounansanudaiiu ianisedusielulssifuiiimue
(online debate model)
n3AnaENl nMInedeuLay maveaeugaveIitugUuuunsnin g euldAnegntlasnses
R TV TaToN (giving quizzes) Aeuiizmeu aunsaldileadedunisussene Lﬁaﬁﬁauﬁwm‘mmaau

gouu Haouinnsiaay Tiasuuy uaglinaazyioundusiernouves

Seou viliiAnnsdeansseningiSeunaziaeulunfouusie

nsldEnusuge
(giving high order thinking skills
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a . . v a = a P a & =
nseduTelam (discussion of | HiFBuausauaniudguanudn uazliudoanuAniiunie
% o a DY
problems) Jalauakuziinevasiulgym
NMITHUTUIIY msiWsudeserdenisAneteiiosugraduedranniieduns
(making a paper) Usngnisalmaineisanisng 4 wasdeudeuedusegralummduna
MULUY nseAUTe (discussion) VeBeunavidouanunsafisziuniseiuse Tddaunsydunis
39uile Seuiuazlinaazviounduiielvinguiefumuuimslunmsundeym
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