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Step 1 + Step 2

[Step 1 Stakeholder requirement] +
[Step 2 Perfect graduates at the end of Program]
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Perfect
Graduate

At the end of program

PERSON

competent scholar ”

&4

Final day

Thinking:

Critical and self-critical abilities
Capacity for analysis and synthesis
Capacity to generating new ideas

Knowledge:

Basic knowledge of the field of study
and the field of the profession (Up to
date) Capacity for applying knowledge
in practice

Adaptability: Capacity to adapt to new
situations

Teamwork: ability to work in an
interdisciplinary team

Learning: Capacity to learn
Interpersonal skills

ICT literacy
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Step 3

NISIVyUWAAWSNISISYUSS=UNANgGms (Writing your PLOS)

wadwsn1siSeus§ (Learning Outcomes) KUYV wnANssSURLISuU
aunsnianeanidusUsssuiazanuisndniia:us:iouwals wadwsnisiSous
10UAOWENISY (Achievement) VodyiSsuKaInINauUNISISuUSIUNsa:-uNISou
8N S19JB1 NINSSUIASUKANTRNS ||a:ha“namsénl]ahduﬁae‘iuﬁ'ujéau
AvYEIISANIIA KAINS:UDUNTSISUUSIMA:UNISYU S18I8T HANGAS Had
9INADKLIEVOILAGWSNISISYUSY AU WaawsnIsISuUS=Fodiduwngi-
NSSURLISoUSiod MIE (Active) d189 (Achievable) Sana:Us:iuwals
(Assessed) IngwaawsnisisougTurangnshiie Aeddnonuidouloana:
AUWUSAU (Aligned) TUNNS=AUAIA KANGMS S18937 UNISOU llaAanssi

waawsn1siSsugvodnangms (Program - level Learning Outcomes;
PLO) 2:10unoumardawnAnssuiiugUsssuveuisouRiduwadise
ldAI0aNTIIAOUSIA-AOUNTRRIARIINNS:UOUNSISHUShAOARANERS
waawsNIsISYUSs:AUnangnsv:1 JuvionouasSUNEWNANSSUDE NI
a=foullUs:auAUUARAUUSSIY WoUnAaNEns ANUANUU=UCUARATY
Us:=auA (Graduate attributes) vodurnidngnagia:-rnangmsiia-a-nautivnonu
Aovnsvadyiddoulndoulduvosrandmns

wadwsnsiSeu§vounanansidunonumAnIvaInananshosnii
Jmﬁmﬁvumnna‘nqmsﬁoaéa:ls (Be able to Know) Aunigiourinlsi (Be able
to Do) lla:aAvRRosidu (Be able to be) AIJusUsssy 8aIou llazUs:I0ulE

anuru:=daAryvou PLO
PLO |fJquﬁnssuﬁuamaonua:a']msnﬁmlﬁ

PLO d@onndaunuddunAu wushe l1la:ussoyn VoUNIUKIINENGe
lla:rnandmns

PLO a:rlaufivronufanisvauyidoulidouiduvoinandns

PLO nsaumauﬁu AUSIIA=NNY=IAWINWIBBW (Subject
specific) 1a=n2uglia=nnu:=nalU (Generic)

PLO FlouAniia:nnadsounus:raennsglunanansiiiononu
donnday (Coherence) vounangms

Generic format of Learning Outcome

sUnuunsivguwaawsnasiSoug

, , Qualifying
Action Ver ect
cHo o + Objec + Phrase
(FNSENa:rTouWnFANSSL) (NSsu) (douvene)

Example

On successful completion of this course students will be able to design, create and use a mechanical device which can perform a
routine, specified function and that meets Australian and New Zealand standards.

On successful completion of this course students will be able to prepare and present a legal argument to support a defence based
on available and valid evidence, with reference to contemporary common law precedents for a specified case study.

By the end of this course, students will be able to review and critique a performance art work, with reference to contemporary
theory of artistic criticism.

Graduates will demonstrate an ability to design a system, component, or process to meet desired needs within realistic constrains
such as economic, environment, social, political, ethical, health and safety, manufacturability, and sustainability.

Learning outcomes should be SMART (TT)

SPEAK TO THE LEARNER: Iearning outcomes
should address what the learner will know or be able to
do at the completion of the course

MEASURABLE: Iearning outcomes must indicate

how learning will be assessed

APPLICABLE: learning outcomes should emphasize
ways in which the learner is likely to use the knowledge
or skills gained

REALISTIC: all learners who complete the activity or
course satisfactorily should be able to demonstrate the
knowledge or skills addressed in the outcome

TIME-BOUND: the learning outcome should set a
deadline by which the knowledge or skills should be
acquired;

TRANSPARENT: should be easily understood by the
learner; and

TRANSFERABLE: should address knowledge and
skills that will be used by the learner in a wide variety of
contexts

g is adapted from
1). The one minute manager.
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Rubric for evaluating and revising
learning outcomes:

Dimension

Excellent

Common Errors

Need Revision

Missed the point

Outcomes are
observable,
assessable, and
measurable.

Outcomes are
assessable and
measurable. The
instructor can
observe (usually see
or hear) and
evaluate each
learner’s perfor-
mance by clear
standards—for
example, how well,
how many, to what
degree.

Some outcomes use
verbs that refer to a
learner’s internal state
of mind, such as
know, understand, or
appreciate, which an
instructor cannot
observe and assess.
Or some outcomes are
too general to specify
standards for
evaluation.

Outcomes do not
describe (1)
observable perfor-
mances that are
assessable and
measurable and/or
(2) what the learners
will be able to do.

Outcomes list the
topics the course will
cover or what the
instructor will do. Or
outcomes use verbs
that refer to a
learner’s internal
state of mind, which
an instructor cannot
observe and assess.

Most outcomes
require high levels
of cognition.

Most outcomes
reflect high levels of
cognition (applica-
tion, analysis,
synthesis, and
evaluation).

All or almost all the
outcomes require
low levels of
cognition (knowl-
edge and compre-
hension), such as
recognize, identify,
define, or describe.

Not enough
outcomes address
higher levels of
cognition, given the
level of the course
and the learners.

Some outcomes
consistently use
verbs that refer to a
learner’s low-level
internal state of mind,
such as know,
understand, or
appreciate.

Qutcomes are
achievable.

QOutcomes are
realistic for the
course length and
credit hours and the
level of the learners.

Outcomes are too
numerous for the
instructor to assess
or the learners to
achieve.

Outcomes are too
advanced for the
course length or
credit hours for the
learners.

Outcomes don’t use
action verbs to
describe what the
learners will be able
to do.

Qutcomes are
relevant and
meaningful to the
learners.

QOutcomes are
relevant to the
learners and their
personal or career
goals.

Not all the outcomes
and their benefits are
clear to the learners.

The learners can’t
make sense out of
the outcomes.

Outcomes don’t
indicate what the
learners will be able
to do.

o Source:

Linda B. Nilson. (2010). Teaching at its best: A Research-Based Resource for College Instructors.
San Francisco. John Wiley & Sons.

Example: Intended learning outcomes

The Programme Learning Outcomes (LOs) are attributes that are expected
to be attained by students upon completion of their postgraduate degree in
Civil Engineering programme. Our programme Learning Outcomes are

described as follows;

PO 1 : Advanced Knowledge

» Graduate are able to incorporate in-depth relevant knowledge in professional
practices for the benefits of both national and international communities.

» Graduates are able to apply their knowledge and skills in the planning, analysis,
design and supervision of works related to the civil engineering discipline.

PO 2 : Critical Thinking and Research

» Graduate are able to manage conducive working environment qualities problem
solving and higher order thinking skills.

 Graduates are technically competent in solving problems logically, analytically
and creatively based on sound facts and ideas.

PO 3 : Communication

» Graduate are able to apply a wide range of relevant knowledge through effective
oral and written communications.

» Graduates are able to communicate effectively across a range of contexts and
audiences.

PO 4 : Professional Ethics and Integrity

- Graduate are able to balance professional and ethical responsibilities including
contemporary issues and environmental awareness.

PO 5: Life-long learning

» Graduate are able to adopt the latest relevant knowledge and cutting-edge
technologies through life-long learning process.

PO 6 : Management and Entrepreneurship

» Graduates are able to explain managerial concepts and identify business
opportunities and initiate action to achieve it.

PO 7 : Teamwork and Leadership

» Graduate are able to manage conducive working environment qualities through
effectiveleadership and team working skills that allow professionals to become
visionary and inspirational leaders

Source:
http://www.ph.mahidol.ac.th/ed/from/download/AUN_QA.pdf
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Step 4

NISIRNWAGWSNISISYUSEOE
(PLO Breakdown)

1tiog9n PLO 0191WgUsiogAINSunAa:riouwnAnssy (Action Verb)
IuuN3 9 Alulawrz=esadlUduitionndosiua:iBunfonssy Fugll
awnsndnlalngnss AIdURIN PLO nidvonvsiotonAuwadwsnsiSous
§08 (Sub - Program - level Learning Outcomes; Sub - PLOs) Aausn
SaldnansvuuUs:neunu IWeunlUduaawsnisisousveurangns Buisn
ISunvumoution "PLO Breakdown"

v, '{"';3."!:’

' Program-level Learning Outcomes (PLOs)

w

' sub-Program level Learning Outcomes (sub-PLOs)

NNIWIFAIADUEUWUSS:HIW PLO AU Sub-PLO :1RUlRIwadws
nasiSeusvasrangns luunnsrionvsiodonfgwagnSavoswaawsns
ISouSdos Buonveglus:-AUs1uIY UNISUU nEoNINSSUIASUHANGNS
lazanusnBlEuNNGKtIsD Tnsdouunngisuur:sioaUs:aunoudise
TuauAUs:neuVaIwaawsnsISuugdesagwiduaauTUrSeAsUMUDUA
Us=neugios IiolnlUguaawsnsiSuusvourangns

ANNUBOUANSINSU

NISINNWAAWSNISISUUSS:=AUKanNdms (PLO)

InonolunasinnwadwsnsiSou§goslu (PLO Breakdown) d@wasnnnla 2 uu Ao

>

NISIANWAGWSNISISYUSIVUTUU [oonIuuKangnsiinnwaaws
nsiSsusvaunangnseonuiiluwadwsnisiSeusdoslngliinis
IBeudauTU Bugisouanusnisougiia-Uus:aunoudnisoluedd
Us=nouvauwadawsnisiSuusdoumolnnouilnauAsUNNED 399:
[Awaawsnisisyugvonangmns

MSIRNWAGWSNSISBUSIVUTUU LoonIuUnaNaNS -InNLAaWs
nsiSeusvaunangnsoanuiduwaawsnisiSeusgosiia:unun
IBeNENAU Bayisou=siouisuugia:us:aunonudiSeluaurus:nou
vodwaawsnsiSougtosaduidudnnuiu iiothlUguadawsns
ISgUSVOUHangms
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Step 4

NISIRNWAAWSNNSISYUSEDY
(PLO Breakdown) (510)

KagaNlA PLO/Sub-PLO 1142 WJoonIuunangnsAosanstusodnis
ALISUUR-USSaWaaWsSNSISBUSAAHUAISTAUU GiSuue:-Fiobaussnu:
o:IsUng uaussnu-TuRtausnWsUNTRIAAVUTAAIN S81AUSHED
AREVAULIINNISANUN NSAUAFN a:Us=aunsad (Knowledge) NNu:
AngNIwIa-AdIEIUNS (Skills) 1a/nSd ATUANULUzIAWN: NAUAR llas
ANdYU (Attitude)

souRINsnEAUVaAcNUSiia:Us:aunisniluuunsAnuVaInandns
InsluvumouiyjoonIUUKANGNS:AIWNSIUN 2 1I80dnan Ao

1. WolKussafuwaawsnsISoUSAMKUATS iSounosTaussnuzo:Ising
[nojopnIuUNANaNS:1donassiynAoUSIaNINSsSUFAIY RANAGY

Knowledge
(content)

Skill
(be able to do)

Attitude
(feel)

Course / Module / Activity

A) Curriculum Mapping

«1 I
g
s
e I
s I
.. I
o

st
s I
ss I
s«
55—
s. I
s

A1 I
a2 I
As I
As I
As I
A. I
An

Activity x [

Mocuie x I

Final lists of program element

B) Program Structure

] Semester | Unit Courses PLOA PLOB PLOC PLOD I Pt vexr l I Soconavear l I e l I Fourn Year I
v:UOU’[ﬁu\‘jlgauwmu’]-[uauaahws’ﬁﬂqhum-[jl A1 A2 A3 A4 B1 B2 B3 B4 c1 c2 c3 c4 D1 D2 D3 D4 - D-
. _ - . . — x x =
2. 9:9RdNNUVINISWAUNEUSSNU=UUS 98NS F99:INAWaawsNSISUUS —— x x —
INGISOUENEN YWrIUNKaNgnsTusosastusiolUsndnnosinlnsd- o [EEE] ]| ‘ =
. = : T . - x =T ] [=
asnangms/iwunsAnuynagdls uniSeu nSenenssue:zlsaosiUaou e x == ==
nioundonau IMelAyISsuaUNsnISBUSIa:waUNTUTRogWiaunnsSwa S ol : =T ] [=1
EEEEa

avan
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Step 5

ILURNS=18AIUSUIAOUWANSISUUSES 1838 WoIHaNgNS Example of Curriculum mapplng

(Curriculum mapping)

PLO Sub-PLO
What is it? Why do it? Program name: ~ Master of Mechanical Engineering T
PLO A: identify, formulate, and solve engineering problems PLO B: communicate PLO C: design a system, component, or
Curriculum mapping is the process indexing or diagramming a nit effectively process to meet desired needs
ni ourses
curriculum to identify and address academic gaps, redundancies, and A1l A2 A3 B1 B2 |C1]C2|C3(C4]C5C6]C7]C8[C9|CI0|CT1(C12)C18
A3-1 | A3-2 | A3-3 | A3-4 | A3-5 | A3-6 | A3-7 | A3-8 | A3-9 1 B1-1| B1-2 | B1-3 | B1-4 | B1-5 | B1-6 | B2-1 | B2-2
misalignments for purposes of improving the overall coherence of a
COMS103;
q 0 . . n - (o3
course of study and, by extension, its effectiveness (a curriculum, in the e
sense that the term is typically used by educators, encompasses ET24 Programming M
everything that teachers teach to students in a program or course, Syt echanical @
including the instructional materials and techniques they use). e Thermal mfl c
. . . X ME31_4; Mfg & c
The purpose of a curriculum map is to document the relationship Materials
i X ME303; Design © M
between every component of the curriculum. Used as an analysis, ME328; Thermal . .
Systems
communication, and planning tool, a curriculum map ME304; Design B
i i ME398/38§;
« allows educators to review the curriculum to check for unnecessary Lab/Experimental c
redundancies, inconsistencies, misalignments, weaknesses, and MATH344; Simulation M
CE340; Fundamentals c
gaps; & Service Courses
MEA471; Design A C (o3 c|Cc|C C
» documents the relationships between the required components of ME470; Design 1] M M clc|e clc
ME491; Mechanical
the curriculum and the intended student learning outcomes; Systems v
ME401; Mechanical M (o3
q q ang q . . L Systems
« helps identify opportunities for integration among disciplines;
ME412; Thermal c M
Systems
« provides a review of assessment methods; and ME491; Mechanical A
Systems
« identifies what students have learned, allowing educators to focus Bt el "
Methods
on building on previous knowledge. ME472; Design s &
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Step 6

Constructive Alignment

Constructive alignment - NS:UdUN1SOONIIUUNISISHUNISEOU

na=nsus:iduwa Ivewsmungisouluguanisissugmunain

Kaal3 BuUs:nousios 3 doudnAryisiovidnoudonndouniu

T

Cle

\

« dnnUs:avAa:wanisISgUSNMARNIAINANULISUU (Objective and
Learning outcomes)

« MsUs:IDuUgisgusNtUlUmuuanisiSausnInkdIld (Assessment
method)

+ NNSINNINSSUNISISEUNISADUNIa:aNWIDAdDUNUNGISsUlUdwans
IS9USNANRNIVLD (Teaching & Learning approaches)

Al YooniuunsiSeunisaouanunsnuinnanved Constructive
alignment WJIEATUNNS:AU AYIK N1SDDNIVUKANINS BRI S18TBT
nSonanssy

What is constructive alignment?

Biggs (2003) defines constructive alignment as: The ‘constructive’ aspect refers to what the learner does, which is to construct meaning
through relevant learning activities. The ‘alignment’ aspect refers to what the teacher does, which is to set up a learning environment
that supports the learning activities appropriate to achieving the desired learning outcomes. The key is that the components in the
teaching system, especially the teaching methods used and the assessment tasks are aligned to the learning activities assumed in the
intended outcomes. The learner is ‘trapped’, and cannot escape without learning what is intended. In simple terms constructive
alignment means that all assessment tasks, and learning and teaching experiences (and therefore content and methods) must be linked

to the desired unit of study learning outcomes.

In order to ensure that your learning design is sound, your learning outcomes should be in line with the assessment that you are using
to test for the achievement of learning outcomes. In addition, both learning outcomes and assessment should be aligned with the teaching
method. We can imagine the relationship between these these three concepts forms a triangle; consequently it is often referred to as

the “Triangle of effective learning”.

Objective and Learning Outcomes

Statement on what students should know, under-
stand and can do upon completion of a period of
study.

Assessment Method

An on-going process aims at improving students’
learning by measuring the learning outcomes they
achieved. Feedback will be given so that students

know what they need to do in order to get better
grades.

Triangle of
Effective Learning
Teaching / Learning Approaches

The teaching and learning methods which the
teachers use to achieve each of the learning
Outcomes. Students will know exactly why they are
being asked to engage in certain teaching and
learning activities in their courses.
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Constructive Alignment Example
AODUNS-AUNANGNS

A

>

0}

Learning Outcome

Assessment Method

Teaching/learning approaches

'Y6

Identifies and thoroughly discusses implications, conclusions, and
consequences, considering all relevant assumptions, contexts, data,

and evidence.

presentation, written test, debate, mocked
court, critical writing/essay, experiment,

project, performance test, case studies.

problem based learning, experiment, project

based learning, peer teaching, case studies.

Year 4

Wvs
Wys

evaluates all the important assumptions and some of the more

hidden, more abstract ones.

rigorously evaluates all important evidence offered and provides new

data or information for consideration.

essay writing, poster, written report, portfolios,

presentation, case studies, critiques, situation.

case study, group project, laboratory experi-
ment, field work, problem based learning,

debate, concept formulation.

Year 3

W

Wys

Correctly apply all the empirical and most of the theoretical contexts
relevant theoretical contexts relevant to all the main stakeholders in

the situation.

Construct a clear and precise personal point of view concerning the
issue, and seriously discusses its weaknesses as well as its strengths
and acknowledges objections and rival positions and provides

convincing replies to these.

demonstration, problem solving, field trip,
experiment, show&tell, mix&match, role play,
case study, group project, projects, presenta-

tion, posters, field work, work assignment

concept formulation (e.g., mind map, tree

diagram) context discussion, medel

Year 2

W

Clearly identifies and summarizes main issues and successfully
explains why/how they are problems or questions; and identifies
embedded or implicit issues, addressing their relationships to each

other.

Short answer test, written test, practical test,
tutorials, mix and match, presentation (reciting,

summarising).

Explicit teaching, lecture, didactic questions,
demonstration drill and practice, role play,

modelling, simulation, puzzles, rub out and

remember, multi-media, computer based training.

Year 1

KMUTT C4ED /////11 9



Constructive Alignment Example

F008NS:NUSIUIBN

Course: Project management

Course Learning Outcome

Assessment Method

Teaching/learning approaches

CLO1: Construct a simple work breakdown structure(WBS).

Learners are given a project scenario, which they then
construct a simple WBS for.

Learner passes if the WBS submitted:

- identifies all tasks necessary to complete project

- breaks tasks and activities down into manageable
activities structures activities in a logical sequence

Practical workshop in which learners construct a simple
WBS for a number of different scenarios.

Source:

Free resource. Constructive alignment technique available at http.//www.trainingzone.co.uk/develop/cpd/free-resource-constructive-alignment-technique.
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3 Steps
N1SOONIUUNISISUUNISaoU
VousSudBlunandns

L JOONIUURANGAS:MHUALAAWSIISISIUSS=AUUNISIU 5ad51 S1EIY7
o MINSSUIASUMANERS NAonAdounU PLO/Sub-PLO ila: Competence
IwolioseAouldITuNSaUILONEINSUNISONIUUNISISEUNTS

douvousU INoIRINANLIARLIAGWSNISISESAUANANaASIMUATY

Objective and
Course Learning Outcomes; CLO

What | want the students to understand
and know and be able to do?

>
w w Competence?

Triangle of
Effective Learning

Consructive Alignment

Pedagogy + Activity Assessment Method

How do I check they
have learned?

Which learning activities will lead
students to the desire result?

dnnuUs:avAia:uaawsnisiSsugnAavnisikinanuanFAinuiiioausiedsiAoo:Is?
(Objective and Course learning outcomes)

TUIISNVaIN1SE0NILUNSISHUNNSAOUVEISIEIY [oanIUUKANaNS=FdiSUIINNIS MOUAINIUAGT

«15108nIKUNANYIRUST183sNTURE TS tnAnuiaiuisnrine:Islg rie:lsidu
nolnruanuruzagls olsiJuziRgISounosIa-waunUAT
NIYKAVIUNISISIUNISADURINSIVIBN 7

ooniuunangnsv:mrunwaawsnsiSuusia:aussnu-AdounsFiinvuAUYISoulAAUIRa:seasTunandns
mduonMssaoulusredsnv:ldwaawsnisisoustidugnisSuAulaziuonwansunisaoniuuNIsISuUNISaou
vavnusald ImalKUunAnuiNnuaawsnsISouSMURKangmnsitnumly

n1sdAna:us:iduwanisiSugvouunAnyn (Assessment method)

TudoutiUudountjaour:fiogoaniuuiu INONSIFOUIISUUAISNINANISISUSIA:USSANIUWAaWsSNISISUUS
Annunldlusredsndaluia-agius:auln uaouv:AavasUinturinisdnia:us:iduwaveusiedsinazinirkgisou
nsU IR ISouv-TA S DunuonuliunswsuunmulodsiolU

58n1saouna:NanssunisiSousiusiedsn (Pedagogy + Learning activity)
IWolklnAnuussawaawsnsiSsugnavld nosiduogls???

HAINNSWWAAWSNNSISHUSVOUSIEIBNEAD aoUADIWSIUNFOTINIS 99NIVUISNISAOUIANINSSUNISISUUS
Ao-=UNUNTETUS 1838 TBlALISHUUSSaWAaWSMSISBUSAAUALS Nutionseldouan9v:innuadwsnsISous
vausnedsneeniJuwadwsnsiSoustoulus-auUNISuUnEananssUSI8aUAKBNTURTNATH otoulRanuisn
00NIUUIENNSAOU NINSSU lIa: H8NSINWAlRIIBTU SOURJANUISORANMIUKANISISUUSVOUINANWSHIWISHUTR

InvAuRtjaousadAtuiiiunsoaniuuNsINNISISBUNISAoUTUS 18381 TR N1SOIWUNSAOU AUNSAKUA
iGoniaou 38nsaourgonanssy SuoUBlIRIEIUIRA:AINSSU FoUs:nounisdou JIURLOUKLNY N1SIANa:
Us:IDuwa naonaun1souafunounia:-nauvediovendenanssunisisuunisasu IlelyISouaunsniSougia:
WeuunlUTiog widunnswaguanmuwaawsnsISougnalS
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