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Learning outcomes for this presentation

By the end of the presentation, participants should be able to: -

(1) Modify and Write an educational goals or programme
educational objectives and programme outcomes.
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. Educational goals o
)

N

The educational goals describe the crucial
characteristics of the outcomes and processes of
the education of an undergraduate that is in
keeping with national aspirations and global
importance. The general goal of university
undergraduate education is to produce broadly
educated graduates.

http://apps.emoe.gov.my/gad/standards1.html
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Goals are broad, generalized statements about what is
to be learned. Think of them as a target to be reached, or

"hit." http://www.personal.psu.edu/bxb11/Objectives/

Statements that describe the career and professional
accomplishments that the programme is preparing
graduates to achieve.

The goals must be formulated to address the programme
Institution’s mission and the needs of the programme’s
constituents.
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Definitions of Learning Outcomes

i.Learning outcomes are statements of what
students know and can do as a result of their
respective courses of study
Councils for Higher Education Accredition Board of Directors, USA 2002

ii.A learning outcome is a statement of what a
learner is expected to know, understand or be able
to do as a result of alearning process.

Centre for the Advancement of Teaching and Learning, The
Universty of Western Australia, 2004.
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Definitions of Learning Outcomes

m Statements of observable and measurable student actions
that can serve as evidence of the knowledge and skills
acquired by students.

m Explicit states of what students should know, be able to do
and to demonstrate what they have learned.
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Different Levels of Learning Outcomes

 ———
Educational Goals Broad/Long term

[ ProgramObjectives | Few years after
i Graduation — 4 to 5 years
Programme Outcomes or .
Programme Learning Outcomes Upon graduation
Course Qutcomes or Upon course Comp|etI0n
Course Learning outcomes or
Learning Objectives
[ Weekly/Topic Outcomes ] Upon weekly/topic completion
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Why are learning outcomes important?

Learning outcomes are the most important section of your.
They are essential because they:

m define the type and depth of learning students are expected to achieve

m provide an objective benchmark for formative, summative, and prior
learning assessment

m Clearly communicate expectations to learners
m Clearly communicate graduates’ skills to the stakeholders
m guide and organize the instructor and the learner.
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Why are learning outcomes important?

m When clearly defined outcomes are lacking, there is no sound basis
for the selection or designing of instructional materials, content, or
methods.

m Clearly defined outcomes make it possible to determine whether
the outcome has, in fact, been accomplished. Test or examinations
are the mileposts along the road of learning and are supposed to
tell instructors AND students whether they have been successful in
achieving the course outcomes .

m Clearly defined outcomes provide students with a means to
organize their own efforts toward accomplishment of those
outcomes.
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Learning Outcomes (LoS)

uses action verbs that specify definite, observable behaviors.
uses simple language.

describes student rather than teacher behaviors.

describes an outcome rather than a learning process.

focuses on end-of-instruction behavior rather than subject matter
coverage.

can be assessed by one or more indicators (methods).
is clearly linked to a goal.

is realistic and attainable.

is not simple when complexity is needed.
is clear to people outside the discipline.
is validated by departmental colleagues.
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Learning Outcomes (LOs)

m LO will usually involve a combination of
(cognitive, psychomotor and affective):
* Knowledge and understanding
* Intellectual abilities
* Practical, subject-specific skills
*  Generic or transferable skills

m LO should always inform:
* The way the curriculum is designed
* The learning and teaching methods employed
* The types of assessment used

UNIVERSITI TEKNOLOGI VIALAYSIA
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A unifying framework for course and
curriculum development

m In order to meet criteria:

— Course syllabi are necessary that contain course learning outcomes,
and assessment methods to address the program outcomes.

— The course course learning outcomes demonstrate how specific
program outcomes are addressed by the curriculum.
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Relationships between subject LO’s, Course LO’s PO’s and
compliance to the stakeholders
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Course Outlines

Management support and commitment

Y Effective Learning Outcome Statement

Action Verb

Content
Skills and
Knowledge
Student Work
Product
Performance
Indicator of
Proficiency
To state the components of in areport and using a comparative
industrial robots oral presentation analysis
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3 components of a learning outcome

(1) Action verb

By the end of this course/semester, students should be able to:
m  describe the principles used in theory X.

m  evaluate the strengths and weakness of ...

-

Avoid these words
Well-written verbs must be (SMARTO) ||. ynderstand
- Specific ] _
- Measurable appreciate
- Achievable - know
- Realistic - learn
- Time frame - aware
- Observable B s
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3 components of a learning outcome

(2) Condition (context under which the behaviour is to occur)

m design a web page. (V)
m design a web page using Microsoft Frontpage . (V&C)
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75 ] 3 components of a learning outcome

(3) Standard (criteria of acceptable level of performance)

describe the principles used in theory X.(V)
orally describe the principles used in theory X.(V&C)
orally describe the five principles used in theory X. (V&C&S)

m design a web page. (V)

m design a web page using Microsoft Frontpage . (V&C)
m design a web page using Microsoft Frontpage based on xyz standard.

(V&C&S)

UNIVERSITI TEKNOLOGI VIALAYSIA
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Learning Outcomes: An example

|dentify the a) verb b) condition c) standard.

Identify the a) verb b) condition c) standard.

Write an effective course outco that include lower and higher order
cognitive skills for a one-semester course.

UNIVERSITI TEKNOLOGI VIALAYSIA
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Common weaknesses in writing LO

m Non-observable/Non-measurable LO

m Vague LO or LO that are too broad or general

At the end of the course, the students are able to:
1. understand the theory of X.

2. know how to write an effective learning outcomes
3. appreciate the importance of keeping the environment clean.

By the end of the course, students should be able to:

1. use the computer.

2. make presentations.
3. comment on designs.
4.  design research

UNIVERSITI TEKNOLOGI VIALAYSIA
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Improve on the following learning outcomes by adding
a condition and standard

Poor
m Students should be able to design research.

Better

m Students should be able to independently design and carry
out experimental and correlational research.

Best

m Students should be able to independently design and carry
out experimental and correlational research that yields valid
results.

Source: Bergen, R. 2000. A Program Guideline for Outcomes Assessment at Geneva College
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Cognitive
The Head .
Affective
r The Heart
Psychomotor
The Hand

3H
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5] LEARNING OUTCOMES CATEGORIES

[ Learning Outcomes ’

Facilitator: Kamarul ‘Asri Ibrahim

DOMAINS [ Cognitive ][ Affective ][ Psychomotor / skills
Evaluation Exhibit,display, Naturalization
. demonstrate
Higher order Synthesis _ Articulation
Analysis OIS Precision
Application WLy Manipulation
- Comprehension Riesporelis Imitation
Knowledge Receiving
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T i INVOLVES KNOWLEDGE AND
Cognitive Domain THE DEVELOPMENT OF

(thinking, knowledge) INTELLECTUAL SKILLS

Evaluation

Definition:
5 Judges the value af
sYnthESIS material for a gven
Definition: Perpass.
. Formulates now
Analysis structures from oxisting
knowledge and skils. Sample Verbs:
Definition: » assess
Understands bath the + conclude
_ — content and structiurs of| Sample Vertis: bt
Definition: matorial * combine j::’:&mt
Comprehension ”:a"s Ioarmgg e E :Zg‘fg‘:‘“':l « select
T T e s | 1S, e
: = analyze - genarate
K led Grasps the meaning of undorstanding) - categorize . glan
nowledge material * compare + propose
e (lewest lovel of . = confrast
Definition: undorstanding) Sample Verbs: « differentiate
Remembers = apply « discriminate
previously leamed * cary out - cudline
matanal Sampfe Varbs: = domonstrate
= lllustrate
¥ d"fs’lb“’ - prepare
Sample Verbs: :z;’:l::: - solve
+ defing - locate 7o
= identify - paraphrase
: ::’:‘-" - give example .
5 « transiate
e IR Higher order
= racall
+ state | l l

Based on "Taxonomy of Educational Objectives”, B.S. Bioom Editor. 1956

Bloom’s taxonomy

Bloom's Taxonomy of the Cognitive
Domain (started in 1948 and
completed in 1956) is one of the
most influential statements about
levels of knowing.
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BLOO AXO

Competence Skills Demonstrated
Knowledge Memorization
Comprehension Understanding

Application Using

Analysis Taking apart

Synthesis Putting together

Evaluation Judging

UNIVERSITI TEKNOLOGI VIALAYSIA
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AFFECTIVE DOMAIN — INCLUDES MANNER WE DEAL
WITH THINGS EMOTIONALLY (e.g. FEELINGS,

_T_..
5 H INTERESTS, ATTITUDES, APPRECIATION, ENTHUSIASMS,
‘ nﬂectlve nomaln MOTIVATIONS) - THAT MIGHT RESULT FROM

INSTRUCTION)

(feeling, attitudes)
Higher order

Internalizing

Definition:
integrates the valte info

Organization a value system that

Definition: SN o,
Valuing Conceplualizes the Sample Verbs:
value and rosolves of
* act upon
Definition: m;:ama r:rr»ron it and Briribnanls
or oo
Responding Attaches value or worth AR IARSA - dafend
o something, = exemplify
Definition: s,ﬂ;::jtvwbs' = influence
—= Responds to stimull Sample Verbs: v ekiat = justify behavior
Receiving - adopt adjusl = maintain
* aranga » serve
2 Sample Verbs: = assume responsibility « balance b
Definition Bl - behave according to - classify support
oot . 3 ¥ %
oy \c‘"r s + answer frecly Shooks - conceptualize
fo stimull - pssist - commit i
- care for - desine - group
: - communicate . i
Sample Verbs: Bl : exhibit loyalty - Grganize
= accapt « conform axprass. = rank
= acknowledge = consent Siniata - theorize
* be awaro = contribute = profor
- isten = cooperate * seek
il * P::'?w - shaw concarm
= pay attention . Wﬂ?ﬁlwlc willingly = show 'Dﬁnhllual
« tolerate « read voluntarily desire to
= respond * use resources to
* visit
* voluntear
Based on "Taxonomy of Educational Objectives”, B.5. Bloom Editor 1956
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Descriptors Sample Verbs & Learning Outcomes
Receiving phenomena: Developing Choose, describe, name, use, identify, locate
L awareness of something * Listen to others with respect.
Responding to phenomena: Active
participation of students. LOs may Answer, label, recite, write, report, discuss, help, present,
2. emphasize compliance in responding, perform ; ; _
willingness to respond, or satisfaction in * Participate in class discussions.
responding
3 Valuing: Committing (valuing) oneself to a Justify, propose, read, report, select, share
’ particular object, phenomenon, or behavior. * Demonstrate belief in the democratic process.
Organization: Making judgments or
4 decisions from among several alternatives; Combine, organize, prepare, synthesize, complete, accept
: emphasis is on comparing or synthesizing * Accept professional ethical standards.
values.
Internalizing values (characterization): Act, question, serve, qualify, practice, listen, discriminate
5. Integrating one’s beliefs, ideas, and attitudes | * Cooperate in group activities;
into a total, all-embracing philosophy * Value people for what they are.

UNIVERSITI TEKNOLOGI VIALAYSIA
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[
PSYCHOMOTOR DOMAIN INCLUDES PHYSICAL
-
Psychomotor Domain  "oVee cooronamons st or e
(doing, skills)
Organization
Adaption Definition:
Croatos now
Complete Overt JEEGITERE pattems for specific
Response Adapts skill sets to situations
= meet a problem
_ e oy e o d
N YT PR, Perfarms - dasigns
Guided Response JREEELE gns
Porforms acts with | 20omaeally Sample Verbs: s ;;'g":i':':
incroasing - adapts * cor
N i ¥ i - reorganizes Foeliposas
Imitates and confidence. and Sample Verbs: Beraing * constructs
Perception LEULIELY practices skils it Fsoressi
Is montally, ofton in discrele = advance with « changes
and steps assurance
Senses cues that D”:’”"'“"}’ roncy fo Sample Verbs: | * gon'.nlol
ad = direc
e Sample Verbs: « complete with - excel
confidence - guide
Sample Verbs: ki = conduct = maintain efficiency
Sample Verbs: * duplicato i . ¥
i pj +achiove a postura | « imiate 5 ”I“:";";'z[""“‘ = manage
daact = assume a body = manipulate with o * i
* hear stance uianes + improve efficiency | - organize
* |sten - establish & body ogarata b - lnl_.',r::.:)sc spoed = parfect
:oblsc_-{w_-l position suporvision i ""';‘TL = perform
percatig » place hands, ams, | . peactice pace automatically
* recognize el « ropoat * produce ; + proceed
it « position the body - try = show dexdternty
* sansa i
+ small cstind
> taste = station )
« view
s Higher Order
1 1 1 L

Basad on "Taxonomy of Educational Objectives”, B.S. Bloom Editor. 1956
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Psychomotor Learning Outcomes

©

Levels and Descriptors Sample Verbs & Learning Outcomes

Choose, describe, detect, differentiate, distinguish, identify, isolate,
relate, select.
*Estimate where a ball will land after it is thrown and then move to the

1. Perception
Ability to use sensory cues to guide motor

activity. correct location to catch the ball.
2. Set readiness to act. Begin, display, explain, move, proceed, react, show, state, volunteer
Mental, physical, and emotional sets. *Show a sequence of steps in a food conserving manufacturing
process.
3. Guided response Copy, trace, follow, react, reproduce, respond
Imitation and trial and error. Adequacy of *Perform a mathematical equation as demonstrated.
performance is achieved by practicing. *Follow instructions to build a model.

4. Mechanism:
Intermediate stage in learning a complex Assemble, calibrate, construct, dismantle, display, fasten, fix,

skill. Learned responses have become manipulate, measure, mend, mix, organize, sketch
habitual and the movements can be *Use a personal computer.

performed with some confidence and *Fly a paraglide.

proficiency.

UNIVERSITI TEKNOLOGI VIALAYSIA
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Psychomotor Learning Outcomes

Levels and Descriptors Sample Verbs & Learning Outcomes

5. Complex Overt Response: The Assemble, build, calibrate, construct, dismantle, display, fasten, fix, heat,
skillful performance of motor acts that | manipulate, measure, mend, mix, organize, sketch.
involve complex movement patterns.
* Similar to mechanism *Operate the SPSS educational statistics program accurately.
*Display competence while playing the cello.

6. Adaptation: Skills are well developed | Adapt, alter, change, rearrange, reorganize, revise, vary.
and the individual can modify
movement patterns to fit special *Respond effectively to unexpected experiences.
requirements. *Perform a task with a machine that it was not originally intended to do.

7. Origination: Creating new movement | Arrange, build, combine, compose, construct, create, design, initiate, make,
patterns to fit a particular situation or originate.
specific problem. Learning outcomes
emphasize creativity based upon *Develop a new and comprehensive training programming for adults.
highly developed skills. *Create a new dancing choreography.

UNIVERSITI TEKNOLOGI VIALAYSIA
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PROGRAMME OUTCOMES B.ENG (CHEMICAL)

1. Ability to apply knowledge of Chemical Engineering principles and state of the art
engineering tools, including ICT, to design systems and conduct R&D activities.

2. Ability to identify, formulate and solve chemical engineering and related problems
through effective thinking skills

3. Ability to communicate effectively through written and oral modes to all levels of
society.

4. Ability to lead a team by setting direction, providing motivation, delegating tasks
and integrating contributions.

5. Ability to work independently and function confidently as an individual and in both
single and multi-disciplinary teams.

6. Ability to perpetually seek and acquire technical and contemporary knowledge.

7. Demonstrate high ethical standards in professional practice, including
environmental and social issues.

8.  Ability to incorporate knowledge into business thinking/entrepreneurship for
decision making.

UNIVERSITI TEKNOLOGI VIALAYSIA
Malaysia's Premier University in Engineering and Technology

1. Have a look at your Educational Goals and decide whether to improve or
not.

2. Do you need a programme educational objective statements? If yes, then

3. Make necessary changes on your Programme Outcome statements
assuming that you have already obtained all the feedbacks from the
stakeholders.
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11 Learning Outcomes (PO) or (LO)
_ Full statements from EAC Manual j
1.  Ability to acquire and apply knowledge of engineering fundamentals. »

2. Ability to communicate effectively, not only with engineers but also with the
community at large.

3. Having in-depth technical competence in a specific engineering discipline.
4.  Ability to undertake problem identification, formulation and solution

5.  Ability to utilize a systems approach to design and evaluate operational
performance.

6.  Ability to function effectively as an individual and in a group with the capacity to
be a leader or manager as well as an effective team member.

7. Understanding of the social, cultural, global and environmental responsibilities
and ethics of a professional engineer and the need for sustainable development.

8.  Recognizing the need to undertake lifelong learning, and possessing/acquiring
the capacity to do so

9.  Ability to design and conduct experiments, as well as to analyze and interpret data
10. Ability to function on multi-disciplinary teams
11. Knowledge of contemporary issues

UNIVERSITI TEKNOLOGI VIALAYSIA
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QA Learning Outcomes Requirements

The program outcomes which differentiate the qualification levels
are expressed in at least eight domains:-

1. Mastery of body of knowledge

2. Practical or psychomotor skills

3. Scientific method, critical thinking, problem solving and
decision-making.

Communication skills, leadership skills and team work.
Information management and life long learning skills.
Personal attributes, ethics, shared values and professionalism
Social responsibility and accountability.

Entrepreneurship

© N o g &~
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5] MOHE - Generic skill Requirements

Communication skills

Critical Thinking and Problem Solving
Team-working skills

Life long learning

Entrepreneurship skills

Ethics and Professionalism
Leadership skills

UNIVERSITI TEKNOLOGI VIALAYSIA
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UTM's Generic skills Requirements

Communication Skills

Critical Thinking and Problem Solving Skills
Team-working Skills

Information Management & Lifelong Learning Skills
Entrepreneurship Skills

Leadership Skills and Pro-activeness

Ethics and Integrity

UNIVERSITI TEKNOLOGI VIALAYSIA

Malaysia's Premier University in Engineering and Technology
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: B. ENG (CHEMICAL) PROGRAMME EDUCATIONAL
/ OBJECTIVES (PEO)

Graduates successfully practise in-depth knowledge of chemical
engineering and related fields.

Graduates show adaptability in different roles, responsibilities,
surroundings and communities, enabling them to contribute and
lead in their organisations, and society, both nationally and
internationally.

Graduates possess business acumen and higher-order thinking
skills necessary for problem solving, which also drive them to be
lifelong learners.

Graduates demonstrate effective communication to a wide
variety of audiences.

Graduates practice professional, ethical, environmental and
societal responsibilities, and value different global and cultural
perspectives.

UNIVERSITI TEKNOLOGI VIALAYSIA
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PROGRAMME OUTCOMES B.ENG (CHEMICAL)

1. Ability to apply knowledge of Chemical Engineering principles and state of the art
engineering tools, including ICT, to design systems and conduct R&D activities.

2. Ability to identify, formulate and solve chemical engineering and related problems
through effective thinking skills

3. Ability to communicate effectively through written and oral modes to all levels of
society.

4. Ability to lead a team by setting direction, providing motivation, delegating tasks
and integrating contributions.

5. Ability to work independently and function confidently as an individual and in both
single and multi-disciplinary teams.

6. Ability to perpetually seek and acquire technical and contemporary knowledge.

7. Demonstrate high ethical standards in professional practice, including
environmental and social issues.

8.  Ability to incorporate knowledge into business thinking/entrepreneurship for
decision making.

UNIVERSITI TEKNOLOGI VIALAYSIA
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Energy Balance Course Outcome
SKF 2123

By the end of the course, students will have:

1. the ability to approach and solve problems through the integration and
application of mass and energy balances

2. the ability to identify the variables, critical equations, unknowns in energy
problem and then formulate methods of solution, and reach a correct
solution.

3. the ability to acquire or estimate chemical or physical property data needed
for solution of energy balances

4. the ability to solve energy balances for systems with and without chemical
reactions involving multiple unit processes, recycle, bypass and purging.

5. have assume responsibility to lead and organize teamwork as part of a
group of engineering students working to solve chemical engineering
problems.

UNIVERSITI TEKNOLOGI VIALAYSIA
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The heart of

OBE is a

Working

—— CONTINUOUS IMPROVEMENT
PROGRAM!
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¢ Curriculum Design (structure,
CO-PO mapping etc)
« Provideresources
« Determine Performance Criteria 1.
I= === == 2  and Level
« Teaching Activities to achieve 2.
Course Outcomes

0

Assessment Methods/Process/Tools
Collect Data
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Determine the Gap
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ﬁ Complying EAC-BEM CQI Requirement using
FKA-UTM CQI Model
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CQI for assessment
strategies

CQI for curriculum
design, resources,
criteria and teaching
activities

CQI for P-Obj and PO

4. CQI for out-of-class

activities
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CQl

wy.

//\1 TnL activities

Programme
Educational
Objective

PObj
assessment
PO setting and methods

assessment
methods

Data Analysis
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CQI Cycle For P-Objectives and P-Outcomes

+ Communicate the
results

« ldentify best
practices

« ldentify new
project

* Make necessary
changes to the
plan

* Analyse the data

* Share results

« Compare results
with what has
been plan using
CQI tools

+ Review the gap

* What can be learn
and need to be
monitored

« Identify program objectives (P-
obj)

« Identify program outcomes (PO)

* Map P-Obj with PO

* Map CO with PO

« Specify Curriculum content, TnL

ACTION PLAN approaches, Performance Criteria
and level
« Develop assessment plan
CHECK DO

« Carry out TnL approaches at course level

« Implement out-of-class activities

« Assess the students learning

« External examiners visit

« Carry out stakeholders survey
Involvement of external advisors

« Collect appropriate data

« Carry out Academic Auditing

Facilitator: Kamarul ‘Asri Ibrahim
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CQI Cycle For Course Outcomes Level

+ Communicate the
results

« ldentify best
practices

« ldentify new
project

* Make necessary
changes to the
plan

.

Analyse the data
Share results

« Compare results
with what has
been plan using
CQI tools

Review the gap
What can be learn
and need to be
monitored

.

.

.

ACTION

+ Map CO with PO

Specify Course content, TnL
approaches, Performance Criteria
and level

+ Develop course assessment plan

.

PLAN

CHECK

« Carry out TnL approaches at course level
« Assess the students learning
« Collect appropriate data

Facilitator: Kamarul ‘Asri Ibrahim
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