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Pedagogical Course Design and Implementation : First Attempt of

Outcomes-Referenced Assessment in Undergraduate Course of
Machinery and Design

Pichet Pinit
King Mongkut's University of Technology Thonburi, Bangmod, Toongkru, Bangkok 10140

Abstract

Assessment is a key element in the educational process that helps find and validate the learning
achievement of learners. This article aims to present the practice guidelines for assessing learners' cognitive
skills and academic behaviors within the concept of outcomes-referenced assessment. Several components
related to teaching and learning processes, including the course syllabus, lesson plan, learning evidence and
assessment, learning progression records, feedback, and evaluation and grading had been pedagogically
designed, keeping cognitive skills and academic behaviors in mind. This preliminary study was conducted
in mechanical and design course through direct observation and response of the learners in terms of their
cognitive skills and academic behaviors. Data were analysed by simple descriptive statistics. The results
from the observations and statistics indicated a positive effect to some extent on the learners' cognitive skills
and academic behaviors. However, the learners found it difficult to understand some details of
the designed components, especially the grading system, which finally led to omnibus grades, as well as of
the role of the learning progression records and the feedback. The proposed outcomes-referenced assessment
was consistent with the concept of outcomes-based education. The concept can be applied to other courses

and curriculum via an on-line system.
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luasmIzdainsafinnedeanunanseanly uwifa
289 Barnes [30] tAgiunsUssilin 3.0 fisanadasiiv
mst’%'mugﬂuﬂmimﬁ 21 Taggauiunsafiinaiiou

§@T’am1ﬁauﬂ§uﬁﬁﬂi:§w%wa (effective feedback)
LRZLWIAADY Scriffiny [36] TudasmySuudsuszuy
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4. N13aanLuy
v 6 A A v a a
didpuaanuuvaidiznaufiioadasnunaiou
migauamunandaiuazemaninisaon lagdasiisznay
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LLLILIEE]LI?? (mastery learning outcome) 2) E:I:L%Elunﬂﬂu
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suladn QL%:J%VL@TLLamﬁﬂﬁmwuazmmmminmaa
muazmlﬁuﬁlumsmiq CLOs

5 MTE 433 aeainsnauazmysenuuuii
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pamwnITuTaitia (a.0.1. 5 1) aifuilfulye 2554 lag
foazBoafigrfiuiduanuidyvenianic
(content priority) n13eanuuulugiuiiendounifa
P9INTRANLULULUEaUNAY (backward design) [37]
(USuan OLE i OEL) sﬁaﬂsvﬂaummmuﬂ@mﬂm
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fadndwiladagaosnein a3 dsznauTiRedas
Unngeglunvuiuiinanuimilunsidouiues
HiSouudazAL
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daufl 3 mansFeufuazansnansusaidiusa
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"
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(design for stiffness) ilimaBnuzy (deformation) tutledudigllumsfiersan
o mummelumsimmueaisnuesuhusissdninetuegiumse Szl uss
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da x avae

o dnvasguintudnasiosin TR e uafy
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Ul 6 WagwFmMsFuusneAm (Course Leaming Outcome-CLO) Ai3tnazdasussgnasnniemusinumy
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Life Skill
wuuysziliugusnmsiiaausiy

(Participation)

F5usuilu : viueSonne v adluanhdinfinseiudeinslutesiadiauu q wielfiluinmsintsusediu

UINIINANTIOUL/ATW usnaliluszdy 3.0 ui dGuuuanliudainvenmsiidauiou
Sulaueniwiioniniimunl Josnedinisu

3.5 venvInasouE/mmEsseRuanil ey 3.0 ui Gousansbiiubs
Vimenmildndwdulmenilenniidualfeirshitaeu

3.0 vurigFunwhisnsalusudou finuusndiviuiainyensiidauinlusuibou :

- - . » - oW - S . -
¢ mwmoaniienmnssTuisludmauedilivlaienAvhoaaienamussy

s:au 30 dulu

Ao sdufimonio

aulssunlSeudiou miguangulue 1

¢ EusumRnmEeTUmaRe BN Twlgniaskideselirumisgniaweliuans
rrwAniy TRuegiUNImM 0T ueemmenTa

o sunlummduujarentimmvariudoulasmaitetieilsuaremiuiin wiaik
uaniRpuduflutudou

o surlummhnuemuisiilivsgdneneiiusl senmssumuiuguee:
i

o Dnlwaesenivioddandenieuieiu lnemsinudeissoeuiuuseiolivi
FufumaAniure aRouumENNILAE ARG

I *ai'njﬁumm?uﬁnwl‘mhuu:mmnﬁnﬁamh 7

2.5 | w0 ualihlninemsldniadimaliuedy 20 s © walidufonnuinluioe
afiddadldmunliluse#u 30

2.0 AGvuusmdbiuimimyeniiduiulusuiou

o fwuamilunsonsensitemavouasunsnatilslauninsre lusndudig vieter

webiymvisobunednilusivesisiam arasnny wiewinms
o Vahv/mivmpunfavediulaelieyada Aol
o funmaiemmsiluniouiarestimresiudnlaumifuarwmiudin
o fmumnenssilunmhnuvemunsemiauetuity uenuanAeudngly
Vtevienmeiurwhmimuneieieiu
o yrnunmenneaiilalwuarveniuredivid
P RlfGumsmiduimmemdomibifiwlududdgodimsuluinessiu 3.0
1.5 %oy @ weediifhufsnnunfuivemalduiuiitnsl Tusedy 20 uee © wadidhfwnw
BemenalonsLiufiludud el ddwualusedu 3.0
1.0 #rommudandoussmiomshimidile duuusediidufsnnubyboinvemaidninidmualily
5 2.0 uaz 3.0
0.5 mronmnooniouse/mlomshihidile §lvusadidufsnndindinvermiidnsnddmunlily
5oy 2.0 wilildsedu 3.0
0.0 Hronnuthuwiouszmisnrsbirdale flvuliusasliiuBamdsviuiuluiu/ngy uasinunds

ynnafidmualflusedu 3.0

Trangated ond adopted by Pichet PRMIT from:
Marzaro, R.). and Hoyseod, MW, [2008). Making Standords weful in the o ! dria, VA: for Supervision and Curricubum Development.
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aswuuRNAUMOKINUNSISEUS (Tracking Learning Progress)

s —= = Fu (DATE) = i [ = |
1 3B Pre-. AICLOs ) 102550 A aos .
2 10/8/2459 MisR1PY Cl038 6 n L0255
3 YIR/2559 Al Qo253 2 07255 Q0-2-38+4
4 2472459 A2 Qo1 u 20102559 MER4-PELAS 002556
5 32489 - ) 259 AS [<T:2]
6 /2559 IR P2 AY Qoit§ 03 Y255 T3.AT o3 -485
§ 7 WA2559 i1l COL248-3 * 162559 A8 CLO-5
d 9 28/5/2459 M3+R3.P3 0586
Subject-specific Content or Course L ing (CLOs) Non Subject-specific Content
Thinking & Communication Social/Life Skills
Knowledge & Process/Skill-based Content
P information Uteracy (L) [Performance __[Product |mn Behavior
Written | Oral | Work Following Team
sl | cLoa |uw|cwa|u.04|cm|um Individual Team voi | o Project ciigieiten| - Rk | warlidg
Pre-Assessmant v v
[ M1 RLC-1 (M1 2LC-2 (M1 Rl P v v [T v M1
Al Al Al v v Al v
4 A2 i v A2 v
5 v v v
6 M2, A3 M2 A2 | @ac2M2) R2 n2 ¥ v A3 v M2
7 m m Tl v v 7
2 9 M| M a1y | acamy ] 2] v v v M3
10 M v v M 7
n v v v
12 » 2 7] v v v
13 AS M4 as] e i2LC-1 (M4) 2LC-2 (M4) R4 P4 v v AS v M
14 AB [s v AB '
15 3 B |na v v A7 v
16 AB v v A8 v
CLOLEVEL
WEIGHT 9|
[WENGHTED CLO |
e, e e Mmuouv!rim'lmtum:nv-n'
Vvnnmeafreie
w-'_oml T a1 * WHGHTED CLO CLO LIVEL ffy WEIGHT )
» dighmesd : M (Module) R 1ege, RLC-1, -2 Onformation Liseracy ommann, A Assiy maevans, i, R (Report)
Fo vwny, T (Test) fo sammney sn: ¥ mﬂmu:unmiwninhﬁaﬁm
o wmmindendmuBin

Designed by Pichet FINIT « FIET-KMUTT

Page Bof 17

a o = @ @ a e
Eﬂﬂ 9 (ﬂ']i']\‘]uu'ﬂﬂﬂ']']Nﬂ']')ﬂ%’]luﬂ']iﬁﬂugﬂﬂi’]ﬂQluLLNuﬂqiﬁau

fWIUNANIUMIEHUTULUNAROLITL FEL@U%VLGT
FUAUWNITNLWIAALSATNNIN A LI la s Marzano
[32] G9UvenaumsaNEIn A auLInuiuaNNimnse

= v A v nl dl L= U 1 dl
myszininleanadlaludefldifouiin sufiaes
WWMTAATER LLa:dauﬁmwLﬁumiﬂizqﬂ@ﬂﬁmmﬁ
TwuSunfianununorIaNuanivitaanFingawhs
FUTUUlaaNNIFNFIUHITROAAFDINUAIG LAY
Fugdaundygiaueunsuinuniinmsansves
Marzano Waz Kendall [38] viviinn3asnalangilgm
luluunagautinIzadeTaLanaLwsad Teodorescu

dl ] v a v v =
WRZATWE [44] ‘ngaLuum‘smugmuﬂryfyﬂm::@uga

(higher cognitive levels)
’Lummmuﬁuﬁﬂmwﬁnﬁﬁﬂumﬂ‘%mﬁ@ﬁfJu
U v z di v va =3 U o s

laaawnalidiFowmfvlidszddlasysonms
wfauaznannfinabilay Marzano [13,32] waz
Wiggins Uaz Mctighe [37] aranunsanySuld

mm:awﬁumﬂﬁmumﬂﬁqﬂMﬁﬁauﬂuvlﬂvlﬁ Hidou
Vl@T%’@ﬁ']LLuuﬁuﬁﬂ@muﬁn%ﬁ'ﬂumsﬁwfﬁvﬁﬂum
%@QﬁmmmmmaﬂmmﬁaLﬁu"li’LﬂuLaﬂmiﬂs:ﬁ‘h
é’avlﬁﬁﬁuvlsnﬁmuqﬂﬂamm;jﬁumm:ﬁadﬁwa@@f'sm
'Lu%uf%ﬂunﬂﬂ%aﬁaiﬁaﬂsﬂwﬁuﬁamﬂﬁwaﬁaunﬁ‘u
é’mzﬁwvl,ﬂzjmsmsq CLOs UazWAnIINLTIITING
U FUTianans
;jaamz’[ﬁwai’]auné’uﬁ’mmsﬁyuuazm%aau‘nm
lunng ningrumateuivesfisounnaulasiToy
oy CLOs dwFunailowndunuuidowin S
duiinauszuuilewnsuuuusudNay [28] &35
Jaundvmzaunndudzowdunayanaviaidun
fazlF31uuy SE2R 289 Barnes [30]
ninnsidaididenlfiduumwmalunsdainse
Hwldauuwifiaues Marzano [32] Aiiwnnidulule
;jaau"l,xiﬁaaﬁ@LLazﬁmmmm LN EILATI 9B IZAU
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MTE 433 MACHINERY AND DESIGN - 51/2559

szAuANuANse/ANd S ITidanndasiunansiseuiilnuune (target CLOS)

wawsn/Anudnia ATIUHU I IEAUATINEILIO0

ude

ra/faaniwia sefuarsmunsofdionimmng, Tnauiu, afrenssk,
(Exemplary/Advanced) &ﬁmnﬁno&h«ﬁ‘}mwm upeuiatditudty
35 ursnIzAy 3.0 uasduuisansdnlusedu 4.0 | wleseuiBuld
s/ lfunigiu 3.0 wemaduufidwanesein sfumanmodmnedwiuidoudulugn
(Accomplished/Proficient/Standard) (onmiluminil ) mmusznnsg Susaildidhbieonsilonods
2.5 areAu 2.0 unsdIsiReanadnlneay 3.0 | ddigluderredmusmnisedlflusounsed
HOWNY
M,qu 2.0 wamadsuineinisudousendiwenadoud | sefumueuniofuamd yemmuaiugndade
(Developing/Basic) Whany WifluBeomsdiladen nsiblusodsdidiluden
1.5 ursgusdaulusziy 2.0 uasliussgidudonlug mefvuanisnndlilnnsounsalleseunevio
Tusedu 3.0 méﬁu
Gudwmniriugi 1.0 FapnrutiowEs usquIEnluIzAy 2.0 uer | seRUR R TNI0RR IR g Ty eR00
(Beginning/Below Basic) 35U 3.0 rmadlslunadosnlifildhuunadiin uoeion
Tummsssdondomumilumaixdewndood
erufhluvssgndld
0.5 #aprriaumie unguidnlusziy 2.0 swhvaruenmoilisesniosfusrumaniila o 81
%0 " R ——— famsduusinderrutemBadumio (need
imp based on supervision)
Designed by Pichet PINIT » FIET-KMUTT Page S of 7

U7 10 szdiuanusanin / anudiiifisaaadasfiv CLO Nidnngluuuudufinanainilunsitouizes

v A dl a = v 9y = o 3
EﬂLifJ‘HIG]EI‘Y]?:@]‘UT']']SL?U%EL‘U’W%N’IUﬂﬂi:(ﬂ‘ﬂ 3 ?J%VL‘].]

MTE 433 MACHINERY AND DESIGN - 51/2559

WnuNN15UsEIiuNa (Evaluation)

nIn (anyi) ATV IEAUATINAINNIN aruwem il

3.65-4.00 #illoy (excellent, WOW)
3.29-3.64 35 B+ (Exemplary/Advanced) #n (very good, great)
2.93-3.28 30 B [ # (good)
2.57-2.92 25 C+ (Ac of figutei (above average)
221-2.56 20 C WanAugr wold (average)
1.85-2.20 1.5 D+ (Developing/Basic) deu (below average)
1.49-1.84 1.0 D dudwshnirfugu down (poor)
0.00-1.48 0.0 F (Beginning/Below Basic) ikt (unfulfitied)
Designed by Pichet PINIT « FIET-KMUTT Page 10 of 17
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Naﬁwﬁmsﬁﬂujﬁﬂs:Lﬁu"l@i’ﬁf%amm CLOs Lazyz6y
wqaniﬁ?w,”ﬁa"‘m'lﬂ'm,ﬁ']ﬁu atnalsfanumnindudas
ewinTafsunTarinlaniilagondudaranauns
289 O'Connor [45] LAEALLHINIINTAALNTATIWIN
1578 L‘ﬁ;aaﬁaUmiﬂmﬁuuuuﬁawaé‘wﬁmsﬁuuiﬁLLm
anwdafiuandnseenluanidin madainsafiazuandns
aan‘lﬂmnLLUULauﬁﬁﬂﬂ"ﬁagmuﬁu Q@wﬂ%’mﬂﬁuu
nsaanIannduldsn@luiduduldininious
(leaming curve) ALFAITIBFUNTLLLANES (power law)
y=ax’ § 3 CLOs lagfl y Aoszduazununians
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