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Workshop Goals

« At the end of the workshop, participants will be
able to:

Identify stakeholders’ needs to frame Programme Learning
Outcomes (PLOs)

Write or revise their Programme Learning Outcomes (PLOs)
and Courses Learning Outcomes (CLOs)

Apply revised Bloom’s taxonomy in writing learning outcomes
Map CLOs and PLOs

|dentify essential knowledge-attitude-skills as well as
courses/modules aligning with PLOs



Changing Education Paradigms Education 4.0
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Industry 4.0

Industry 4.0

From Industry 1.0 to Industry 4.0

Top 10 skills

Education
4.0

Mechanisation Massification igitalisal
| First Second Third = .
Industrial Industrial Industrial in 2020 in 2015
| Revolution Revolution Revolution Ps Complex Problem Solving 1. Complex Problem Solving
based on the lnlroduchon based on mass production based on the use of 2. Critical Thinking 2. Coordinating with Others
quomenldrrveﬂby lzborwﬂggpfmh:zse :‘Iammandrrh bl Crrsatlyity 8. Feopie Management
water and steam power of electrical energy production a. People Management 4. Critical Tlhinking
&. Coordinating with Others 5. Negotiation
6. Emotional Intelligence 6. Quality Control
e Judgment and Decision Making W Service Orientation
8. Service Orientation 8. Judgment and Decision Making
9. Negotiation 9. Active Listening
10. Cognitive Flexibility 10. Creativity
\,
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First conveyor logic

First mechanicalloom, 1784 | belt, Cincinnati Modicon D!
| slaughterhouse, 1870
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Source: Future of Jobs Report, World Economic Forum

Education 4.0 s
Source : Adapted from engineersjournal.ie



i ACHIEVEMENT
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Backward Curriculum Design

Standard Course Planning vs. Backward Design

Choose textbook Formulate broad learning goals

VWrite syllabus Set specific learning objectives
VVrite/Revise lectures Design assessments
_ (formative & summative)
Prepare FowerPoints
- ' Develop learning activities

VWrite exai‘qf" /problem sets (lectures, Hnr_:riig&ﬁvnrlg etc.)

Instructor centered Student centered

Wiigging, (Gl and McTigha, | (2000), Undarstanding by Design Engleveood Cliffs, B; Prectice Hall Rob Lua, MNE SI, 20101




Outcomes-Based Concept

Context -

LAty « Quality Quality Y
Outcome Output




Competence and Learning Outcome Attitude

Performance Competence Skills

Knowledge
© Education Quality International — ——
Affective
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Cognitive
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Competence

What is Competency?
A competency is a measurable set of attitudes, skills and
knowledge (ASK) that a person needs to perform a task
effectively

« A competency is not an entire job

* In most cases, several competencies are required for a job

« Often used by employers to describe the desired
characteristics of a graduate.

Competency = e + e + @

Source: Singapore Workforce Development Agency — Quality Assurance Division Develop Competency-
Based Assessment Plans Version 1.1 (14 October 2012)




Hierarchy of Learning Outcomes

University
Mission

Faculty
Mission
Department
Mission
Goals & Objectives
and/or Graduate
Competencies
Programme Learning
Outcomes

/ Course Learning Outcomes \

L

Lesson Learning Outcomes

A\
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HaansN5i5auINMALIe : Expected Learning Outcomes (ELOs)
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1152 Learning Outcomes (LOs)

o J = ~ Y, Y Y, .
1. waawsmsiGouinmavisluseauvangas : Expected Learning
Outcomes (ELOs) luscaunangns
1178 Programme Learning Outcomes (PLOs)
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2. waawsmsiseuinmanialuszause1an : Expected
Learning Outcomes (ELOs) lugeanisneiad
i7a Course Learning Outcomes (CLOs)
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1152 Learning Outcomes (LOs)
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3. waawsmsFeuznmandtluszauunizeu : Expected Learning
Outcomes (ELOs) luszauumige
1178 Lesson Learning Outcomes (LLOs)



Hierarchy of Learning Outcomes
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Learning Outcomes Tree




Constructive Alignment

» “Constructive” refers to the idea that students construct

meaning
* through relevant learning activities.

 "Alignment” refers to the situation when teaching and
learning activities, and assessment tasks, are aligned to the
Learning Outcomes (LOs)

* The curriculum should be designed so that the teaching and
learning activities, and assessment tasks are aligned with the
learning outcomes.

Source: APPLYING CONSTRUCTIVEALIGNMENT TO OUTCOMES-BASED TEACHING AND LEARNING John Biggs & Catherine Tang



Constructive Alignment

What students will know and be able to do as a result of the course

INTENDED
LEARNING OUTCOMES

-
The activities and experiences How students demonstrate that

that support students in they have acquired the desired
succeeding in the assessment Learning Outcomes

TEACHING AND
LEARNING ACTIVITIES



Constructive Alignment

Table C 3.4-1-2 Linking learning cutcomes. teaching and learning activities and
assessment
Learning cutcomes Teaching and Learning Assessment
Activities
Cognitive Lectures End of module exam
Demonstrate
knowledge Tutorials Multiple choice tests
Comprehension
Application Discussions Essays
Analysis
Synthesis Laboratory work Practical assessment.
Ewvaluation
Affective Clinical work Fieldwork
Group work Clinical practice
Integration of
beliefs, ideas Seminar Presentation
and attitudes
Peer group presentation Project work
physical skills
Source: Writing and Using Legrning Outcomes: a Practical
Guide by Declan Kennedy, Aipe Hyland, Norma Ryan
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PDCA Approach to Study Programme Design




AUN-QA Models for Higher Education,
Quality Assurance at Programme Le

s

How ELO's are translated into the programme and can be achieved
via teachingand leaming strategy and student assessment

ASEAN UNIVERSITY NETWORK
QUALITY ASSURANGE

GUIDE TO AUN-CA ASSESSMENT .
AT PROGRAMME [EVEL 10 Quality Enhancement

VERSION 30
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Plan — Stakeholders’ Needs Analysis

Types of Stakeholders

Subject matter Experts Representatives of the professional regulatory
body, subject specialists

Learners Current and past students

Teachers Educators, faculty members

Society Employers, service personnel,

community members, political leaders,
labour organisations

Curriculum specialists Curriculum design experts



Plan — Stakeholders’ Needs Analysis

Power of Stakeholders

A

Impact on Stakeholders




Plan — Stakeholders’ Needs Analysis

Power of Stakeholders

A

HPLI

Stakeholders that have
power to influence
changes or decisions
(e.g. National
Accreditation Board)

HPHI

Key stakeholders
involve in governance
& decision making
bodies (e.g. Faculty
Members)

LPLI

Stakeholders that are
least affected and have
no influence over the
changes or decisions
(e.g. General Public)

LPHI

Stakeholders that are
affected by the
changes or decisions
(e.g. Students)

Impact on Stakeholders




Stakeholders’ Needs Analysis
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Plan — Stakeholders’ Needs Analysis

Engagement Notify Inform

Strategies

Level of Engagement |- Untargeted publicity - Stakeholders are regularly and reliably
- Information made available informed

Roles of - Passive recipients of - Passive recipients of contextualised

Stakeholders information information

- Dialogue with stakeholders is
implicitly welcomed but not explicitly

invited
Engagement Tools - Website - Briefings
- University documents (e.g. - Regular blogs
Annual reports, brochures, - Targeted letters
bulletin, emails etc.) - Emails

#dapted by Bartholomew, P, Freeman R (2009, 2010) as part of T-SPARC at Birmingham City University from 'Levels of learmer voice participation” in ‘Rudd, T., Colligan, F.
and Naik, R, (2006) "Learner Voice: a handbook from Futurelab®. Bristol, Futuralab.



Plan — Stakeholders’ Needs Analysis

Engagement

Strategies

Consult

Involve

Level of Obtain views from Work with stakeholders throughout
Engagement stakeholders decision making process to ensure views
Stakeholders receive are understood and taken into
feedback on decisions consideration
taken
Roles of Stakeholders as Stakeholders as partners

Stakeholders

respondents
Dialogue/consultation
partners

Stakeholders participation/appointment
In some activities

Engagement Tools

Surveys or polls
Interviews

Focus groups
Consultation workshops

Workshops

Open interviews
Joint consultations
Active focus groups
\oting

Adapted by Bartholomew, P., Freeman R (2009, 2010) as part of T-5PARC at Birmingham City Uriversity from Levels of Tearner voice participation” in "Rudd, T,, Colligan, F.
A MAik |, CI0NEN "Loan e Yoite: & hiardbink $or Firturalzk® Sristol, Futurelab.




Plan — Stakeholders’ Needs Analysis

Engagement Collaborate Empower
Strategies

Level of - Decisions are undertaken in partnership - Stakeholders set agenda for
Engagement with stakeholders change

- Self-organisation and management
responsibilities

Roles of - Stakeholders as collaborators - Stakeholders as
Stakeholders - Stakeholders in management committees designers/managers of resources,
- Stakeholders interest groups policies, events, learning
- Stakeholders shape policies - Stakeholder managers
Engagement Tools - Stakeholder-led consultations/interviews - Agenda setting
- Open forums - Stakeholders manage programmes,
- Joint retreats consultation activities and tools

development

adapted by Bartholomew, P., Freeman R (2009, 2010) as part of T-SPARC at Birmingham City University from 'Levels of learner voice participation’ in ‘Rudd, T., Colligan, F.
sad Mk, B (30065 "esorer Voize 3 hundanck fom Putieszb 2e'stol, Futurelab,
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LINK STAKEHOLDERS NEED TO
GRADUATE ATTRIBUTES




Graduate Attributes

These statements detail the qualities and skills that the provider
believes graduates should develop through the course of their
study and engagement in student life.

The lists of attributes typically include outcomes that range from
simple technical skills to complex intellectual abilities and
ethical values. They are often written as nouns or adjectives.



http://www.dsa.pn.psu.ac.th/dsa2016/an/news.php?new_id=162



Singapore Polytecnic

Graduate Attributes
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HOW DO WE DEVELOP
LEARNING OUTCOMES?

GRADUATE




Programme Learning Outcomes

Programme learning outcomes describe what the learner will
be able to do at the end of the study programme.

The programme learning outcomes should be aligned with the
needs of the stakeholders as well as the vision and mission of

the university.

They also contribute to the achievement of the graduate
attributes and programme objectives.



Format #1:

To (action verb)

(object) (target)
(modifiers)

Format #2:
The (target

(action verb
(modlflers

)
)
)
)

At the “end” of programme/my
course “students” will be able to:

Action Verb +0bject +

Qualifying Phrase
(how well)

Identifying their performance
to be demonstrated

2A.77.1T0UNH NNINT



Revised Bloom's Taxonomy (Cognitive)

Levels / Cognitive Categories Other verbs

Create Generate, plan, compose, develop, create, invent, organise,
construct, produce, compile, design, devise

Evaluate Rank, assess, monitor, check, test, judge

Analyse Analyse, break down, compare, select, contrast, deconstruct,
discriminate, distinguish, identify, outline

Apply Implement, organise, dramatise, solve, construct,

demonstrate, discover, manipulate, modify, operate, predict,
prepare, produce, relate, show, solve, choose

Understand lllustrate, defend, compare, estimate, explain, classify,
generalise, interpret, paraphrase, predict, rewrite, summarise,
translate

Remember Define, describe, identify, know, label, list, match, name,

outline, recall, recognise, reproduce, select, state, locate




Higher Order

Lower Order

Bloom's Taxonomy - Affective

Behaviour: Adopt belief system ar philosophy

Verbs: Internalise, Acts, Displays, Influence, Practice, Believe, Ingrain, Immersa,
Consistently, Incorporate, Acquire

Behaviour: Recondile disparate elements or conflicts, develop value system

Verbs: Organise, Develop, Bulld, Relate, F*;’rarl":Ee, Reconcile, Contrast, Compare,
Arrange, Integrate, Synthesise, Adhere, Alter, Modify, Formulate

Behaviour: Attach values and express personal opinions

Vearbs: Argue, Challenge, Debate, Refute, Justify, Persuade, Critique, Explains, Invites,
Forms, Proposes, Joins, Demonstrates

Behaviour: Get involved in or participate actively

Verbs: Respond, React, Clarify, Contribute, Question, Cite, Perform, Write, Assists,
Alds, Recites, Presents, Answers, Reports, Discusses

Behaviour: Open to experience or idea, willing to hear

Do by deas. Toh Rutpmighion, Septinisel D116

Verbs: Hear, Listen, Be Open To, Ask, Focus, Attend, Teke Part In, Acknowledge,
Concentrate, Do, Feel, Follow, Read, Uses



Psychomotor Domain

B 7= 0 5o N [ S

Imitation

Manipulation

Precizion

Articulation

Neutralization

copy action of another;
observe and replicate

reproduce activity from
instruction or memory

execute skill reliably,
independent of help

adapt and integrate
expertise to satisfy a non-
standard objective

automated, unconscious
mastery of activity and

ralatad elrille at etratanie

copy, follow, replicate,
repeat, adhere

re-create, build,
perform, execute,
implement

demonstrate, complete,
show, perfect, calibrate,
control,

construct, solve,
combine, coordinate,
integrate, adapt,
develop, formulate,
modify, master

define aim, approach
and strategy for use of

artivitiag ba maast

watch teacher or trainer
and repeat action, process
or activity

carry out task from
written or verbal
instruction

perform an activity with
expertise and to high
quality without assistance
or instruction; able to
demonstrate an activity to
other learners

relate and combine
associated activities to
develop methods to meet
varying, novel
requirements

design, specify, manage,
invent, project-manage



Programme Learning Outcome (PLO)

« What students will be able to do upon graduation

Example of Programme Learning Outcomes (PLO) for Bachelor of Civil Engineering

1. |Acquire and apply knowledge of sciences and engineering fundamentals to civil engineering

field. (LO1)
2.  |Demonstrate comprehensive technical expertise in civil engineering. (LO2)
3. |dentify, formulate and provide creative, innovative and effective solution to civil engineering

problems. (LO3)

4. Communicate effectively both in written and spoken form with engineers,
other professionals and community.(LO4)

5. |Function individually or in teams, effectively, with a capability to be a leader. (LOS)
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Programme Learning Outcomes [PLOs] wsawangasind

UtUNA (V. RF)
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Programme Learning Outcomes: (PLOs)




d3U PLO (dnaramuuuamMeves Outcome-Based Education)

® pLO1
® PO
® P03
® pLOg
® pLO5
® PLO6
® pPLO7

® pLOs

wangasanavnssumaaTinda avivdndaonssu
anranUavnTsuAEnd

woldlumsuulmangns

Creative Thinking
Critical thinking
Technology
Management
Green Mind
Integrity

Social Responsibility

Global Citizen

nangmsaniilne 19.759



Graduate Attributes
1) Creative Thinking

Program Learning Outcomes (PLOs)
1) finszvrumudsdeinadidousyndldlumsenuuurusodsensuussaenilfertos
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REVISING PROGAMME LEARNING OUTCOMES
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Program Graduate attributes

Stakeholders’
needs

PUD].

<i::: PLO 2



Programme Learning Outcomes: (PLOs)




Programme Learning Outcomes: (PLOs) and SubPLOs
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Alignment and linkage of ELOs and visions, mission, and student attributes

Organization

Visions, mission, and student attributes

ELOs

10

University

Yision:

Mission:

Student

Attributes

Faculty

Vision:

Mission:

Department

Yision:

Mission:

Student

Attributes




Stakeholder Needs 1 (Student, family)

PLO1

PLOZ2

PLO3

PLO4

PLO6

Outcome 1 J J
Outcome 2 J J

Outcome 3

Outcome N J

Stakeholder Needs 2 (Employer)

Outcome 1

PLO1

PLOZ2

v

PLO3

PLO4

PLO6

v

Outcome 2

Outcome 3

v

Outcome N

v




Teaching and assessment strategies/method to achieve PLOs




Teaching and assessment strategies to achieve ELOs

ELOs

Teaching strategies

Assessment strategies

ELO1 Apply nursing and
midwifery knowledge in health
care services

Lectures, tutorial and seminars,
Case-Based Learning, Problem-
Based learning, Project-Based
learning, Role plays, Group
conference and discussions, Team
Based Learning, Experiencing
learning, e - Learning, Medias,
Reflection

- MCQ, MEQ, Oral
examination

- Observation

- Report

- Case study/Project
assessment /assignment

- Presentation/demonstration
- Reflection

ELO2 Use nursing process in
nursing and midwifery care
based on the professional
standard concerning safety,
cultural differences, worthiness,
and patients’ satisfaction based

on evidences

Nursing skill and simulations
laboratory, Experiencing learning,
Experiencing learning, Medias,

Reflection

- OSCE

- Observation

- Reflection and Feedback
- MEQ

- Reflection
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MAPPING PLOs and Content Needed in KAS




Mapping PLOs Aiu K-A-S

PLOs

Attitude
(Affective)

Skill
(Psychomotor)
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;I'hlnk-Feel-Do Graduate Attribute Framework




msdangu knowledge/ attitude/ skill

= | fo) = |
NN HAUUHDVIIA 1S




4 )
0000

&

4 )
000®©
00006




Course/ Modulel

Course/ Module 2

Course 3




PLOs

Attitude
(Affective)

PLOTenmsadgiinauluaan
Mg T9FSI Lazsaas

o

a 4 ) 1 Id
iundes Inemilanedieiudi

=)
g

Skill

(Psychomotor)

v

1 anwaszmindennulasassaiy
MTFIUNNITITN

. 2 MIMIID99385ITNIMTN
]

PLO2 @41:190AATLATIZHLAL
witlymlaasnaduszuy

S1yinweitedfimanu

J J ]
S2 msszgnavenniug laod1s

mangay Tumsidguaauluisaw

3 nenansindulauazindoyloym
4 ANUATEMINTNNIIAAITITELIL

S3 vinmelunisldwvnualunig

ufifoyun




PLO 1 sansadfjumauwlugnan 594
AR SIATNEN WAZLITANERS

a = 0 & & Y [ o @
HapasinaAtdanagilaentludAny
PLO 2 anunsnAsitasnzsiuazunidoyin
Taaeinaiiluseyy




v aa
281 IUNNTIRINEN

(1]

CT]

FVRNTN A LLAL




0000000000000 0

Course 1
r Course 2 | V4 V4 w4 v
r Course 3 | v V4 v
r Course 4 | V4 | S
r Course 5 ‘ V4 V4 v
( Course 6 | V4 V4 JI! VL
[ Course 7 | v v v
[ Course 8 | v v







Bloom's Taxonomy




Fducational Taxonom

 Educational taxonomy is the system of
categorisation of learning domains and their
hierarchical classification learning outcomes in an
educational context.

v



Revised Bloom's Taxonomy (Cognitive)

Levels / Cognitive Categories Other verbs

Create Generate, plan, compose, develop, create, invent, organise,
construct, produce, compile, design, devise

Evaluate Rank, assess, monitor, check, test, judge

Analyse Analyse, break down, compare, select, contrast, deconstruct,
discriminate, distinguish, identify, outline

Apply Implement, organise, dramatise, solve, construct,

demonstrate, discover, manipulate, modify, operate, predict,
prepare, produce, relate, show, solve, choose

Understand lllustrate, defend, compare, estimate, explain, classify,
generalise, interpret, paraphrase, predict, rewrite, summarise,
translate

Remember Define, describe, identify, know, label, list, match, name,

outline, recall, recognise, reproduce, select, state, locate




Higher Order

Lower Order

Bloom's Taxonomy - Affective

Behaviour: Adopt belief system ar philosophy

Verbs: Internalise, Acts, Displays, Influence, Practice, Believe, Ingrain, Immersa,
Consistently, Incorporate, Acquire

Behaviour: Recondile disparate elements or conflicts, develop value system

Verbs: Organise, Develop, Bulld, Relate, F*;’rarl":Ee, Reconcile, Contrast, Compare,
Arrange, Integrate, Synthesise, Adhere, Alter, Modify, Formulate

Behaviour: Attach values and express personal opinions

Vearbs: Argue, Challenge, Debate, Refute, Justify, Persuade, Critique, Explains, Invites,
Forms, Proposes, Joins, Demonstrates

Behaviour: Get involved in or participate actively

Verbs: Respond, React, Clarify, Contribute, Question, Cite, Perform, Write, Assists,
Alds, Recites, Presents, Answers, Reports, Discusses

Behaviour: Open to experience or idea, willing to hear

Do by deas. Toh Rutpmighion, Septinisel D116

Verbs: Hear, Listen, Be Open To, Ask, Focus, Attend, Teke Part In, Acknowledge,
Concentrate, Do, Feel, Follow, Read, Uses



Psychomotor Domain

B 7= 0 5o N [ S

Imitation

Manipulation

Precizion

Articulation

Neutralization

copy action of another;
observe and replicate

reproduce activity from
instruction or memory

execute skill reliably,
independent of help

adapt and integrate
expertise to satisfy a non-
standard objective

automated, unconscious
mastery of activity and

ralatad elrille at etratanie

copy, follow, replicate,
repeat, adhere

re-create, build,
perform, execute,
implement

demonstrate, complete,
show, perfect, calibrate,
control,

construct, solve,
combine, coordinate,
integrate, adapt,
develop, formulate,
modify, master

define aim, approach
and strategy for use of

artivitiag ba maast

watch teacher or trainer
and repeat action, process
or activity

carry out task from
written or verbal
instruction

perform an activity with
expertise and to high
quality without assistance
or instruction; able to
demonstrate an activity to
other learners

relate and combine
associated activities to
develop methods to meet
varying, novel
requirements

design, specify, manage,
invent, project-manage



: Creating
" — 141 Evaluating Action Verbs: /o1,
(] Cognitive Domain Avalyalag AoHon VerkaiAge: Build, Char ‘
g o, A k O Flar
Applying Action Verbs: .i '; " e Construat
o T Award, Choosa, Saect 181U
Understanding Action Verbs: Apply oA LT ompan nelud Delete, Desig
o : Action Verbs: Clasly Build, Choose \ P! : ¥ verit,
Remembering R e Corstrust. De } mpare, Sure boral timat
Q Action Verbs: Cly e t with, Sd Cor n, Conrast
Dafne, Fnd, How, L i Interview, Mak or, D 1. Thorry R =
m i, Moddl, Seect ._ :”:‘1“ Evaluate ian, Pr
= rgar. L - Impartance, Infuar
= Test fer, Functicr Ltains . i
3 Ouinior v ¥ 0lu
: S £ Pricritize, F mend oF Tt I
h Rl X l
0 Internalizing
] Affective Domain P values
. Astion Verba: (characterization)
Valuing : e Action Verbs: !
S Responding to Action Verbs: Skl "t displays, di scrimir
2 moletes. demor ¥ ranQe mbine TR .
(o] Aesaiving Fhsnsmena Tgles. eren et e, istns,
Phenomena - by R AR WA modies, parar
Action Verbs: 1k L S : et i iry formu jenoral g
L ok ATNNTE ’ e ualifes, questior
hooss jascribe st i o ferr te
i8cus ook ¥ = p
yor re S
I Origination
I Adaptation Action Verbs:
. Complex Overt Action Verbs: 10! Lt il
Psychomotor Domain N R Response (Expert)  alters, changs e Yo
Guided (basic proficiency) Ac'léﬁv.’?': ' "" . "l‘ . : ‘. 7 jesigr )
Set Response Action Verbs: R e ' - malas, ada
brates, construct
Action Verbs: bogins, Action Verbs: cople S e fismanties, display
Perception i il fraces, follows, react R N LA R 5. (aalerg 8
(awareness) - : 5 " reprodus respond lisplays, fastons, ix ’ rit '
Action Verbs: L, B . e | Jates, measure
¥ jescribie o yrind rl'V.
} jentif i mand ani Lyl ol
fitfarer r ¥

Wil Gools. M dBed E The Cagiie Damaly. Mvw Tan:




The Three Domains of Learning

Depending on the course goals, learning outcomes may target a range of skills or
cognitive processes. Bloom’s (1956) taxonomy of educational objectives differentiates
between three domains of learning: cognitive, affective, and psychomotor.

DOMAIN TARGET FOCUS

Cognitive Knowledge, intellectual skills Mind

AfFactive Attltudes,.lnterests, feelings, Spirit
values, adjustments

PevehEmator Motor and manipulations Body

skills



COURSE LEARNING OUTCOMES




Course Learning Outcomes

« Course learning outcomes describe clearly what
learners will know and be able to do at the end of
the course.

* They are aligned with one or more of the
programme learning outcomes and they contribute
to the achievement of the programme learning
outcomes (PLOs).



Course Learning
Outcomes

Three broad types of
learning outcomes:

 Disciplinary
Knowledge and
Skills

 Generic Skills
o Attitudes and Values




What to Learn?

Discipline knowledge and skills

 What is it to be competent in this course?
 How do we conceptualize knowledge & skills in
a discipline?

« How do students exhibit competence?

It is also important that the outcomes reflect the
complexities of the real world and are relevant to life-
roles that learners face after their education.



Categories of Learning Outcomes

Categories of Learning outcomes:
« Subject specific outcomes that relate to the subject
discipline and the knowledge and/or skills particular to it;

e Generic (sometimes called transferable skills)
outcomes that relate to any and all disciplines e.qg.
written, oral, problem-solving, information technology,
and team working skills, etc.



Examples of CLOs for different PLOs

Course Learning Outcomes (CLO)
At the end of the course the student should be able to:

Learning Outcomes
Domain (MOE LO)

® explin the principies of ......................
® analyse a given text based on the concept of.........

knowledge (LO1)

® display the procedure to ......................
® demonstrate how to perform ................

technical skill
(LO2)

® propose a solution to management problems using principies

critical thinking
problem solving

(L03)

LO1and
communication (L04)

® organise inteams to ................
® explain ........... in groups

teamwork (LOS)




Example: Course Learning Outcomes

At the completion of the course, student will be able to :

7.

2.

Determine the parameters in kinetic rate expressions for both elementary and non-elementary
reactions;

Apply the design equations for the three ideal reactor models (batch, CSTR, and plug flow), in
the presence of both single and multiple reactions;

Apply the energy balance equation to the three ideal reactor models and determine required
heating and cooling loads, in the presence of both single and multiple reactions;

Apply the design equations and rate laws for catalytic reactors;

Select the appropriate reactor type for a given chemical conversion and size it to

meet operational goals; and

Employ a computer algebra program (i.e. MatLab) to numerical solve systems of algebraic and
differential equations.

Source: Adapted from Chemical Reaction Engineering (CHS310804), Chemical Engineering, Universitas Indonesia



Course Learning Outcomes: (CLOs)
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Course Learning Outcomes

Table 1.2 REelationship between Courses and Expected Learming Outcomes (Continued)

Source: Chemical Engineering, Universitas Indonesia

et IO 1 "Hmoz2 | =03 | &os | =Eos | Eo6 ELO7

1 5 5 1 1 1 3 1

3 5 1 1 1 1 5 1

3 5 1 3 5 1 4 1

3 5 1 1 5 1 4 1

3 5 1 1 1 4 4 3

3 5 1 1 1 i 5 5

3 5 h | 1 5 1 5 3

3 5 1 5 5 1 5 i

4 5 1 2 5 1 3 1

2 5 5 1 5 1 5 1

2 5 5 1 3 1 5 1

3 > T ¥ = 1 5 5

3 3 1 = = T 5 i

3 5 1 5 3 1 5 1

3200 : I oCe: 3 3 5 1 4 5 1 S 5
CHS120801 Communication Skill 2 3 1 1 1 1 5 5
CHS310805 Project Management 2 5 1 1 1 5 5 5
CHS320804 | Research Methods 2 .5 |1 _>5 .1 5 1 s 1
CHS400803 Capita Selecti > Noger The figuresin the ELO calumy relgte 1o 3
CHS410801 | Process Equipment Design 4 1 Not directly related fo ELQ 1 1 5 5
_CHS410802 | Chemical Plant and Product Design 4 - . 5 S 5 5
CHS300805 i ; 1 z Quiteretated tolCLQ 5 1 3 S
_CHS400801 | On the Job Training 2 3 Relatéd to ELO s E 5 E E
_CHS400802 | Final Project 4 A Clocolhs uoEstod o TN 3 4 3 3
CHF410801c | Composite Material 3 T UsEhy reigiet o =y 1 4 E 4
CHF410802 Applied Thermodynamics 3 5 Specifically related o ELO 1 1 4 4
CHF410803 Dynamic Systems 3 4 1 5 4 3 3 1




Course Learning Outcomes

Mapping of Courses and Programme Learning Outcomes

Courses Programme Learning Outcomes (PLOs)
(C)
PLO1 PLO2 PLO4 PLO5 PLO6 PLO7 PLOS8
Clrienen.
C2.eeieenne,
O J
Cq........c.eeeee.




