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Formative Assessment Summative Assessment

Formative assessment may be integrated in all parts of the lesson: before the lesson, Summative Assessment is used to measure the different ways leamers use and apply
during the lesson, and after the lesson, knowledge, understanding, and skills. There are three components for

this kind of assessment.

Before the During the After the

. Performance Quarterl
Lesson Lesson Lesson Written Work y
Tasks Assessment
- o p——
) — b — ] —
0 | ‘.v.l ‘ - —
- —
—_— A — C —
— I [JE— —
This component ensures that  This component allows learners to This component measures
Learner: Understands the Learner: Monitors one's progress.  Learner: Recognizes whether learners can express skillsand ~ show what they know and what student learning at the end of
lesson's purpose and identifies  Teacher: Tracks learning progress  they have met the learning ideas in written form through: they can do in diverse ways the quarter through:
what they know about the topic.  in comparison to formative objectives. essays, written reports, and through: objective tests,
Teacher: Determines what the assessment results before the Teacher: Assesses whether other written output. group presentations, performance-based
learner knows and can do. lesson. leaming objectives have been met, oral work, research projects, etc. assessments, or both.

A9 3 wansguluunsUsEIUNALUY Formative Wag Summative
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ﬁaLﬁaﬁﬂmﬂamL.t,awumuﬁaqm'wm
swlFFunnuvnefinnad vy
viasFuu TnemaagUiildmuinindnuils
ﬂyLLuuLﬁwﬂﬂﬁuﬂdﬂm‘iaaugﬂwmau
- msdnmaeuduuuhila

{Collaborative Learning)

- n15ldinnsaBULUY Game based learning Wi ETAE®
LﬁwmwmﬂaLmzmgﬂh”uLﬁﬂmiw‘immnéﬁu wazn 9
ADULUY Project based Learning WalunisuaniUdey
wwrmuAnuasdaasUiumelulassswinangy

whadaui 5

nsdeuwuumaiiaesiu
SRITE R

(Groupwork/discussion and sharing idea)

- dn@nwineuaynainnuwasingg
waniBsuasiasanuiiiuuas iy
daalifiansianniaseusodieini
wndsiu Ussnaudunmaiiaussnls
ngue1en Wiguiatiounsialiidug
dnevandniitl Tnenaaguild fo
tndnwilFumnuiiintuiasamasie
WAL NS NBINIYEY
UnFnyni N sUluUN SR UL UL
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MABEUR 2

Unsfinwn __2562

#191 &oenams 1913w bl sdadeduagineaaadauaoded
2191588eu frnpmansnR1sY 93, Hanwed o

ieSeu/ AANTIU/NTLUTUNT e Ao . o

. oo e o nadifiaTundsainnsinluly
vida iy (Activity)

wheSeud 4
welulagdn
AINATS
Huiuguas

o

AUl

4.3 arsaneiil

Tudws

Flipped classrcom
vounneliiSenfnufemuasnnemide

L,?IEN Proudfoot, C, S. Lillico, and C. Tait-
Burkard. 2019. Genome editing for disease
resistance in pigs and chickens. Anim Front
9: 6-12.
https:/Awww.nebinlm.nih.gov/pmc/articles/P
MC6951997/.

wianeaunausau 1 fand lnedldanm

rasialuil

1. 2svandnunnrassanaluladnisipudasd
Tuy (Genome editing) Tunsuudseiuggns
wazla

2. 2sasunemalulagnisdmuuasluy

3. yauanialulalnissudacludlugns

4. asvanweluladnsenutasilunluln

5. wmeluladnssauastluuaansniluldlu
nrUSulssdnuuensiunulselaluans

6. weluladniseaulastlunanansatiluldly
malfulsednvusnssunulsalaluli

7. fadrfnveanaluladnisdawtasihuluans
wazlnfansls

TumruSeulFedusrauassuauidedands
niauiuinvasau

HFeliiaianaunzdl
1. WiviTadlavdlesnnumundingu
2. Fudufsassoudnnamsunluies
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wangas ____dwaesed medeudl 2 Unwfnen 2562
e __nasliuuasiudded (Animal breeding) 03212301 winefin 3 (3060
#7191 Apamans. a1v13v bl sdsdaivasdneimaniauainded
g19158dau BAL AT WA WOV -
o g e fanssu/nIsuIuns i ¥ . e
wilede/ wateTuild nadiiadundsamnmsidiiuley
(Activity)
wheiSeudi 7 wmelilaBmg | Flipped class room EelFarueladuitnisse uwuuil
Uulsaiudded (Animal veurnglFfioufnvidomuesanidlely | Taslidamusussal
breeding technology} YouTube 13949 Principles & Applications of | 1. \h/ASnsSeuiiianla AunLFFDe
7.2. weluladvugemans Genetics & Genomics to Improve Animal | Aflaa sy
Imaqa (Molecular genetic | Health. Jul 25, 2017. Module 2. Part 4 | 2. VL;JL‘?J’ﬂmﬁaWgﬁaqmmﬁumwﬁqﬂqw
technologies} Markerassociationanalysis. 3. SududsasSundunnauduulua
https:/ /v youtube.com/watch?v=QBBvX
C8T1pc&dist= PLINRMEK6c83FenulvjX-

GpHDdiykWkY9o&index=15.
wiousanswiau 1 U laadldnauy
Fastalui

1. n19fawiauduius (Asscciation study)
foogls

2. nsiesndufiunu (Candidate gene) fia
osly

3 nsfnwreuduiusnaoniailuy
(Genome-wide association study, GWAS) fe
oxls

4. Manhattan plet fiaasls

5. van#agiavesnUssendldinTamang
Wusnsailunsuiuusaiigans

s. vamiBnsildluntsimserianudunug
sgvinanisamanaiugnTandy quantitative
trait loci (QTL)
Tunudaligirlednnimdenfuteasulnyld
Kahoot

( https: / / create. kahcot. it/ share/ marker-
association-analysis/  b403belb-13f4-43ee-
86(9-6dcd7703f482)




FULUUNTINNTSBUATTABULUU smart teacher model dwiuauznaluladaisinuns

wangas ____dwaesed aeseud 2 Unsfinen 2562
w3 ___n13nAndmiUn Poultry production} 03213305 _vidaeie 3 (235)
#7191 Apamans. a1v13v bl sdsdaivasdneimaniauainded
g19158dau g AR 15Y a3 ey e

ieseu/ AN T3U/NITUIUNT e ¥ o N

o oo ey o nadifindundsannsin Ul
vinda ity (Activity)

mhwEui 2 | Flipped classroom Hfeulinnualaduiinsdeuuwuuil Tndl

Ussiow uaz | MeuminaliiSeufnwidieauiesananidy | deaiauauusdail
o Rl 159 9 Idoko-Akoh, A, L. Taylor, H. M. Sang, | 1. livilaflawilasinfuniwidengue
and M. J. McGrew. 2 018 . High fidelity | 2. SwiudaswsSondauinawSeulukas

CRISPR/Cas® increases precise monoallelic

Uiy and biallelic editing events in primordial
55 s germ cells. Scientific reports 8: 15126-15126.
-u, i https://www.nebi.nlm.nih.gov/pmc/articles/P
USuUanuLg
' * MC6181960/.
niouraunauieu 1 fupv Tnaildiau
fasaluil

1. nsaanUasilunuuvniuegn (precision
genome editing) ludnitnilusylamintngls

2. virlunsdpudasiugnssuluwadduindues
#9100 (germline genetic engineering) 981
v ludniidesgnieu

3. 2suandedidavaentsdaudasiugnssly
wadauiudrasdeitn

4. primordial germ cells (PGCs) Anagls

5. waluladnsdanuasiugnssuiuusiugily
#ritndazlytn

6. CRISPR/Cas #angls

7. Genome editing Aaasls
Tuaudeulfedusiouassuinddeinnds
niauduvhiasau
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o

nangny ____Anaenaed

'

MABEUR 2

Unsfinwn __2562

ede._ Uewfmsedmengn s Special Problems in Animal Science) 03214413 widaefin.__3.(1-6-5)

- -
o

#191 &enams 1913w ___nabilainasdadeduainemaadauaoded
BRRREL TG Aiumansnasd s, v e

ineSeu/ AANTIU/NTLUTUNT e & o . o

o oo oo o nadifintundsannsi Ul
yidadniild (Activity)

wheSeud 4
ALEND
ERINRIPUAT R
TilF

Flipped classrcom

vounneligSunfnu femiesnnanidla
Tu YouTube (389 Service Commitment -
University of Melbourne. Mar 12, 2015.
Acadernic Skills - Presenting Effectively.
https:/Awww youtube.com/watch?v=pNIO5K
Klg7Y&t=308s.

wianaurauBey 1 dUand lnedidnanu

frasialuil

1. acusnudnmsitdhdnlun sinieusae
2. ssusnasiUssnauvsaiionlulidiiaus
HAITY

3 aquanvdnmslinnwlunnsisansiie
tauauaI

4. 'ﬂauaﬂwa"ﬂmiﬂ%auauuﬂﬁfﬁ"ﬂaﬁﬁqu‘iw
5. 2quanvdnm e lduauenanu

6. ssuandaem Ui URlunnhauenay

TuauSeuligiflednasaniautualivse

HpFeliiaianouzd sl
1. WiiTaavadlesanunudingu
2. FudusasSudmnamSunlutes
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nangas USwyes

AMABYUT ... ...

e UNSRAN o256

839 .. 03232310 sAuagn1sauniiviagns-deritn.. wilsefin 3. (.2-3-5.)
GG VLT g R L T\ T Y o o O a1vndn waluladnsuindnduasmenaiansgvandnd,

g1 s AU TwyIm]

waaideu/ Aateden flanssu/nssuIuns da X . ou mw
: - navifinumdsainnsinlule
Al (Activity)

5 lsnddglugng 1. Flipped classroom

e indnwiienadiaudhouieon
[E 3 And ‘s vo§ o = LY
Auonansmseulitindnefingios enszdulnindneiieruiuieveusasaasn

' v & o L= s .
Aoudnaudoululadinuged 1. tink A sl

6 lsnddyludniUn | 1. Flipped classroom eiindnwilmngnaudimuseon
ensyiliiinfnuniinuuisseuuasanusn

eznnasmassulimin@nuFnyies ﬁﬂwmmmiﬁm auadle

Aowdnaus sululabinubed 2. link

1. link

https://docs.google.com/presentation/d/15sBkdi7dWelOolFXxOSa-wMxTL-VicEbOBqjLbU4J9¢/edit

2. link
https://docs.google.com/presentation/d/1w _Yxw7AeiZtglUZIgMOnBbMT7NplQB8cMUZ06HciWGg/edit

FULUUNTFIANIFLUATTIOULUL smart teacher model dwiusasmaluladnisnens

nangas
T3

e b flanssw/nisuIums o X .y e
wiei3eu/ sAatoduiily L naifindunsaninnisinluly
(Activity)
ANIILAAIAIHN TN JstnAnw A wndnunivnuglunsmizdaiuns iy
WL
-AnLaanuf
Amepifidly
AENneyUa
“Usslu

Ahfandeiiundeganssmidiogiuunisves

NI
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PANGAT oo, ANEIAAATUURAR oo aMaBeui D UN15FNEN e 2562
WV e MANILRE ALY TIUEMNT 2 (03312203 ). VYRR B (239500
FS1aL T ngmansuaznaluladnieams... ... F1U1IUY s WALLAE I RATATTHAYAT. oo
FUUIFIGIBU oo LT T KL A YLV
e flanssu/nseuTunIg T e
vrei5ey/ adedudld uaiindundsannistuly
(Activity)
1) aswdsguanusdieaiiu | Game based leaming HARINN15LE Kahoot
o Y .
wiiiwantvi - MInAAU post-test IdmzuLgandy

THlsudsy Kahoot WigliAeauaynlunsSeny uasiives

pre-test Tay Wy 20%

soabuusegds
2) ussfausd N30T was - Usifgllu post-test ag# 40 - 45%
nsURNTIN Tnedy Heelalifufinala @atlAa
MR ELUsI1eAIaay 70%)

=

‘ - {3nAumau Tegannnsdanmiu
Tandfdasdinsdouvsses ofuie wasuansaufauiii

fh3au 90% dnsandeailavhuiu
VS

HADINNSLTEUUST UL AIREY

5
= 1

dsenslalunsdounou uazlinng
Y faufilunsdeu @aouaugn

T sUSnwndulé)




8197 ... IAMITUUYFFURBARDINEAT. ..ooo. $19730...c AU L0 B D RGN TSRS
219138860U .0.A5.AAST ATITYS.

1 oy

IPLICLNTg AANssu/nseU NS e X . o
. oo e o nafifindundsannsiluly
vida ey (Activity)
amdanuay | Thinfnwiduanaisiaswaladudilunis madsumaseullfidiu
guanas | eruidided” laededoyalunguasly Hndnenddiauinisfiunisdiaus ans
= e - = < a4 ' & W
MIFIINTG messenger NaNL38Y (Flipped classroom?) bl udtaiulids
indnyiiauaisasfisuint sy
ningas ... danssuiussundanainens @ 2558)......... A1AFIUT ... Zeee oo UM9BNW L2562
I ... 03321404 Tasemumedanssuudsgusfinuainens ... vilaeia 3. (3-0-6)

A1 ... FAMITUUUTFURBARDNEAT. ... 819779 AT BB DR N TUNEAS
9191588 aY . 0.n5.AASS ATITYS

eseu/ AN T3u/N33UIUNT e A . e

. oo o nadinatunasanasunlul4
viadadndild (Activity)

ATSEAY a5 aSuud wuu spL Savsdadldlunaen hdnentmnelunisfue uniu
Aupiiiod Tin femudlaludomitdusiinndy
Lﬁmﬁaqn“'u ﬂﬂﬁﬂmmuﬁﬂﬁﬁmuammmxaﬁmﬂmmﬁ
Hapmenan vgsuwdlalaneiu

M98u Hndnwmiltaminisdduinn Tudumaiou
i owuGisiuinmsg
Arnssiwls

JUnéana

MRS LN
ol & =
ERAUBTIN RV
78197140
AREENRH
WAMIINIS

TinFnunnadeulassiidesiadennssu
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e AU 2 Dsfinen 2562
03-323-203 AuUasenenaeau N8 us........... viein 3. (3-0-6)

#1907 ... 3N ITUUUTIUHBANBINGAS........ 519739.....inpluTaBanEmNTIUNBAS
91913880U .0.A5.AAST ATITES.

ningas . danssunusunianainens (U 2558)..
T3

we5uu/ AANTIN/NTLUIUNT da X o e m e

S s o nafiaduvasannsilule

yindadundild (Activity)

HACCP Tiindnwamanarsdastssnaunisaau ey 1 dhnwdindusauranish HACCP
dananansiiienudilaluduavinoudngu 2. dndnenannsansendeyalunisin HACCP

19
3. Wndnwansaieasdnssuiuniaieglu
v HACCP 13

4. duswstunazebuiem AT wdlald

e (Flipped classroom)

&
WU

2 el o af o - oo 2 y
TensiiFnw i@y luvinsin ety 5. nduanmon walimsuanni
(case study} uavumiausntauSeu way
WiauheiAias Iedeideungnias

vialigndinsadnely (Feedback = Forward )
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518391 lnaasugia

FULUUNSIANIBYUNTEDULUU smart teacher model dmiuamzmaluladnisinuns

191 ...ATRAnT

asdfdeu... o813l redadanaui

MASeudi. 2/2561..

wiheBeu/iadeftld....mysuunviaveddna

.4 o o o, a o o
deidasmerianngiFou Hnvrlunsduunvievesldnald

gadswasinmfou wiaflaifld/ Tsziduna nafiAnfudny IS/ AT/ Hymiifingu
fanTsu/nTeuauns wuulseidu
(1) 2) (3) (4) (5)
Snwelunisiun nnanseuiuarns | - 1938msaeunuy Flipped classrooms Ty | Idlalldnalutindnun
dsznvmazaiinvesldina Elippled classroom fanwesindnwlestn | msaeuunufding Uﬁqﬂa;uﬂﬂuiﬁﬂaﬂu
nmsUsadurataaes aulawavamsudlo

wuufe

-Formative assessment
{8514

-Summative

assessment

-l field tro {outside Learning) Tu

course sy.dabus

D Project based
Learning

[ Game based Learning

dorausuuz
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nangns

13w Ygingwilonsadndiv....

#1u1 NIHARTIY

madeuil 272561

< W - 5 A
asdideu asIsens asdu
i =) o i o
wieisuidenld

Aelidasnimundidey

< = v P e N e wow A X
AUTTAIANIEEEUS wpdlafild/ WUsvlluna waLAnAULNENWINS/ MW/ Vayyindu
AnTsu/nssuiuns wuussidly

(1) (2) (3) (4) (5)
O Elippled classroom
D Project based Learning
- Y - P ) N < o a o & -t @ v e f
Walviin@nwifiarwg - nguwuufiwrudu - Ihdnuiflen? wagaslaBewnn | - viehdeiFesiaeuls

amudla Fendulah [A Game based Learning usagslalunmmaunudld | 2u ansaliitniraen
g lunswand i 1 - prsuugeulmenrvenindnw | weafuld
- nareulagmsta i
HadugvmansGen
FalauDIU
3UUUUN5IANI5EBUNTIEDULUY smart teacher model d1wsuanizinaluladnsinuns
wdngas AnenanansTodin (aluladndvied
3w nsiuuuulassainagiiviad (Landscape Structural Drawing) s wialuladgivimi anaeusi 2/2561
ansdfaou wiglasan ygysssy
wihwdeu/sidedld nadeunuuman
HeildaansiaungiFou
UsvadAnsSug wediafild/ PBussiluna waiAnfutindnyIms/aw Yyt
fanssu/nsyuIums AUNIEETY
@ @ 3) (4) )

a130tNIMTgIUNg
WWeunvugddadun
Uszgndldlunisdeuwuy
floasnsgRvtentld

Q/ Elippled classroom

- N15UTELIURATINTY
Fou 1w Tua Aanssalu
waznasildausqulu
Yiouseu

dn@nwrfiaruaulauintuninig
AauuuUdN Wasnmindnwigaadinng
wisngaianydavauasnumy
Bowing audildunaunnedionn
afiuseglureson lnanaaguild
wuiinAnwldsuumiinniundy
MsEBUFULUURY

1. Wndnwifiagiu
dusudunisaou
stuuulmllugasusn
2. EAINLINAOUVOS
Heellnadanisdngy
wuunsaounuyll
3. Asdaaatlunis
daunarn1sidide
InAvn (ieldldna
Swifidesnisinau
gnndULuuMsEON
WUULAY

FIUITOLTHULUY
Tassademanlueugd
Fadldaannissanilov
TUsiansauriu

Q/Er_gjg_c_t based Learning

- AsUIsLuNaTYNINg
Eeu v Tusu Aanssalu
wazgnrsiidausaulu
oaTou

iy uAnnsuanisuuasued
pwiBstunasiu denaliiiants
ﬁwmmiﬁ'au%ﬂuﬁaqﬁuq T#ands
wnBeiy Ussnaufumsiiiaesily
ngusineg wWizuiaiounasinliiug
dronendndiis Inunaaguiild Ae
ﬁﬂﬁﬂm‘Lé’%UmmiLﬂu%uuamwam'a
N1SHAUITNYENISU AN DYDY

1. Wndnwiliaaiu
duaudunisaou
sunuulmlluzisuan
2. @ATNLIAG DUV
sesilnananisingy
wuumsaEoukUUlvl
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[ARVELT

Tnfnwiutnndtjliuuniiasy

3. ansdaailuais

i
dounarni1sidfy
Wndw vielvlana
v el -
dnifdoanisiianiy
ERG R WV R
WAL

[ same based Learning

datusuus

sUkuUnsdaM IFIUNTTEBULUY smart teacher model dfupnsmaluladininnuns

wangAs M. Frnand

TN

mdeny.ain

mTHndEn iUn

aansdfiaeu 5.959 weagnd

_—
NAGTYUN 2
wiefien 3 (2-3-6)

o dx, N e s & S P o
VB INTTARUNTHU 1.n>’inmmmiﬂ,mﬂzymLu,mnwumumfmw‘ launitnlé

191 Feenand

Unsfinw 2562

w1 wallladnsedsdeluasingemanign

o ity
Hurolunastiun

i il

Ay
ung amns

ndreufion Tl

assessment: AUATATT

et mussasug

T

gl

Summative
assessment: s\l

TINA

V1ET UNZ’??}F'I:I gt
wsamriineanyacld

TR uAUNR

wilaeEeu, Fqusrnednisieu finnas/MazuTuns nsUszEuRR T o
R . Teywifimiu Uil
watamild (Learning Outcome) ( Activity) (Assessment)

Al bidintln AL TE B IURE, - FProject based leamring Formative AT - dargdaaisiaaani

EAEESEEER

avianiladhiang

Avidnean Wilvliia

#e Al

Heyruaigay

il

il

aua A

Ddnwan iy

sdrcirauiiataiu

amAetgpin wasi
e ulien e

=
wiiluie
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o a ‘ v
WANENT IN.U.(INEIAFATEUN AN 2)

i nengiifui
ERREELIEEN

a1 Inerdasguead
0idgaf  Bamgams
mireiGeusiadeiid Ufitersvhuaufnuuazueuived

$ dg ar o 5 ot o ey : o o o
aamaamswmmgmu ﬂ'!’l!».llﬂl'ﬂ.ﬂLm%ﬁﬂﬂwﬂﬂﬂﬁﬂqﬁﬁm’]\!LLﬂﬂﬂLﬁ]ULLﬁ%LLﬂUﬂUE}ﬂ

nadeui 2/2561

yauszasdna Sy

(1)

et
AOnTa/NEUIAT
(2)

EnlEER T

5}
(3

wadiafurh@Anw iR
duusedly
(4)

iy Aidiaiu

(5)

1dnAnwr{dnuauiiaunae
uaLfuai

2und nwnalandnnng
UfifiFenrswitauaufauune
Laufvaf

3 Wnfinuntidimes SR
UEFR I EwianauflauLas
Laufiuad

4. infenannsadmneiloy
danUgjisesswinausudion
uABLAuFUBEUNTIATIR
Aiadalseis

uTIEsENEUENATS
power point

Y
2. Wi UFmaGus wsin g

liﬁuﬂ;"h}ﬂﬁllfm SUEFINARE

alavaud uafiunvin e
sehaauiausasiauiived
3 afUNURANINeAIALE:
wanA L INEaNEN 1Y
AnandluLFAznEY
4. wlnFnugmalenanui.
{outside learning}

szl ukagerdiado
(FCHVHUVC ﬁSSCSSfT‘Cﬂu)
el g
veaed wadhuad andaea
case study Wihdnw
Sipgred

AN AL AA

(Summative assessment)

1 ANy munmalerieuiun
adrai e et

2 ffnandfelummeaaag
wnfmyraangaaFoudisusanig
weasdluusins nduLazainseld

3 UhfneA S0 e s8N 57509
Fadtlaeld

1ufjidensewing
wanflaunaswauEues
s e nuasi
v wauthanasnnih
Tt wiTloenda
Fmsldoamu

2. sl ifineanail
nanAsudedidn

wangmT
i i

e1RsbffEey Awans, weoss A Seitdasnsiiaungides Fenaemssiuna e Aniand

ranfaun i amEeud

FUuvum RN Hfeun1¥EIUUY smart teacher model dmfuanzinalulaiinimnens

Unafinen 56

znTIIRUe wiaeiie 2 whain @10 noeaaddenvdnd s1ien meluladan

[GEE e R LR T P

o i B
aenaidimamedbiluanunanlineszice lulhg
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T

wrielng
Fuidarlieyas e eud e

afium

S/ Fguseeaadnisdoui fanssu/nszuIunis nmsusaiiung g e x
e : & o Un.lvmwmnw deniuds
Pl PRt ] (Learning Outcome) { Activity) (Assessment)
1. Pre —test WidaFaweheam
sawrmngas Lt . 0w Tondierin vl v i adalaw i Fown
) FradTroniafin Tnmlur s sdeue 1 Vo e smeinslu
el e fapuiou 2. Post - testwdtamataimlE [ e Ty TEE Ul e DiitnERIELEn
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Fiou A e
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wailia
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il il e
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derinaiuan wlens
LagdeIERAIN TR
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s i o dih e e
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witznrrd el e ren
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Vingms ngenansquawded

36391 Usnludng

A1 ngeansquawdia aeldeudl 2/2561
pranseaen  Audns  uweldh Futindny 30 A

Inguszdimadoui
@

IiinFnwnd wavanunsaeBuie 3U519 2995800 nsnelse uaznsasiavlsdafiddouedng
Tihdnwiaila wasiuruddguesUsBaluded

a doy

wiatiaild

1. Flippled classroom ifielidnfnefifiugmemuiluidetuneudiieoy uasdiindnund
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Assessment Implementation Report

Introduction

Concept mapping was originally developed as a research technique in 1974 to make
sense of data gathered in clinical interviews (Novak and Musonda, 1991). Since then,
concept mapping has been used in numerous ways in education, psychology, and
organizational settings (Fraser, 1993; Novak, 1995). Concept mapping enables people to
visualize both the specific relationships among concepts and the hierarchical structure and
organization of these relationships.

Concept maps can also be used as assessment tools. The research team around Joseph
Novak at Cornell found that an important by-product of concept mapping is its ability to
detect or illustrate the “misconceptions” learners may have as explanations of content matter.
The conceptions students may have been often incomplete and deficient leading to
misunderstanding of instruction. Concept maps drawn by students express their conceptions
(or their misconceptions) and can help the instructor diagnose the misconceptions that make
the instruction ineffective (Ross and Munby, 1991). Concept maps may aid the instructor in
assessing what students understand and how they relate the material to the overall course
goals.

So, the objective of this assessment experiments was to implemented an assessment
method of “Concept maps™ for evaluating students’ understanding on the overall contents in

the subject in order to make a linkage and to apply that knowledge or theory into practice.

Implementation

The experiments were conducted in the subjects of “Food Process Technology 1 with
total number of 98 students participated in the class. The objective of this implementation is
that student shall understand the basic knowledge and be able to apply that knowledge/theory
into practice as well as to provide an appropriate suggestion in various cases.

For the contents of “Food Process Technology 1, students will learn about the
principles of food process and preservation, agricultural materials properties and postharvest
handling, materials preparation, food spoilage, food processing techniques, drying,

evaporation, pasteurization, sterilization, chilling, freezing and fermentation.
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There are 15 weeks in teaching and 2 weeks for examination (midterm and final). So,
all contents were done by the week of 13" and the last 2 weeks were used for concept maps

assessments as showed in Table 1.

Table 1 Concept Maps Implementation Timeline

Schedules Activities Assessments

Weeks 15 — 7™ Teaching and activities related to Quiz, report, homework

learning contents

Week 8 Midterm examination Writing

Weeks oh — 141 Teaching and activities related to Quiz, report, homework

learning contents

Week 151 Introduce of concept maps (making a concept maps in
a week)
Week 16" Students make presentation of their | Peer assessment and
concept maps Teacher assessment
Week 17" Final examination Writing

According to the Table 1, the subject has been using basis methods of evaluation
which are consisted of quiz, report, homework, activity participation, presentation, midterm
exam, and final exam. Those methods are mostly evaluated by teachers.

With this experiment, peer assessment was applied as an assessment method of
“Concept maps” in the last week of teaching (week 16M). Students had (a week) prepared
their concept maps and presented to their friend for a peer assessment as well as submit to a
teacher.

As a peer assessment, students gave comments to each other concept maps as well as
feedbacks from teacher.

There is a total score of 5 for this concept maps assessment, divided to 3 score from
peer assessment and 2 score from teacher.

The criteria for peer assessment are consisted of:
- The overall understanding of a concept maps (by looking through a concept maps
paper)
- The (oral) explanation of a concept maps contents

- Question and answer
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Experimental Results
Following Figure 1 showed the concept maps activities done by students in both

subjects.

Figure 1. Concept maps activities

With this experiment of students’ feedback and satisfaction were also evaluated using
online Google Form (Figures 2-7) in order to know how concept maps and peer assessment
work. There are 5 questions asked in the questionnaire and each question has 6 levels of
satisfaction score (from 0 to 5).

wwwasue ALy Concept Maps uax Peer

Assessment

Fln s e 10 (b 0-LikirTe a5 - v e

Fadotantoon”

https:/docs.google.com/forms/d/l rPKFBQ30yL2IXw94iGAPbUITgn0vnGxCnlkCDjOq V5 Y /edit

Figure 2. Online questionnaires (Google Form)
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W Satisfaction score = 1
W Satisfaction score = 2
= Satisfaction score = 3

' Satisfaction score = 4

W Satisfaction score =5

(Q1: Concept Maps allows students to review how much they have studied)

m Satisfaction score = 1
m Satisfaction score = 2
m Satisfaction score = 3
7 Satisfaction score = 4

M Satisfaction score = 5

Figure 4. Question No.2

(Q2: Concept Maps give students an overview of this course)

M Satisfaction score = 1
M Satisfaction score = 2
m Satisfaction score =3
1 Satisfaction score = 4

B Satisfaction score =5

Figure 5. Question No.3
(Q3: Rate satisfaction with Concept Maps activities)



m $atisfaction score = 1
m $atisfaction score = 2
m $atisfaction score = 3

Satisfaction score =4

M Satisfaction score =5

Figure 6. Question No.4

(Q4: Satisfaction with an assessment using Concept Maps activities)

M Satisfaction score = 1
W Satisfaction score = 2
w Satisfaction score = 3

Satisfaction score = 4

M Satisfaction score =5

Figure 7. Question No.5
(Q35: Satisfaction with Peer Assessment)

Discussion and Conclusion

According to the experimental results showed that students’ have higher satisfaction
(in all questions) in applying concept maps and peer assessment. As a new method of
assessment, it was suggested that concept maps assessment and peer assessment may
applicable as one of an effective assessment method in teaching and leaming in higher

education.
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