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Outcomes of the Training
At the end of the training, the participants should be able to:
1. Apply the principles of OBE in curriculum review.
2. Set PEO and PO for their program.
3. Apply the principles of constructive alignment in curriculum review.
4. Set CLO for their course.
5. Conduct mapping between CLO, PO and PEO.

Outline and Schedule
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Day/Session

Module 0: The Why, What, and How of Program Accreditation

Day 1/M1

Module 1: Introduction to Outcome Based Education

Day 1/M1

Module 2: Learning Domains

Day 1/ M2

Module 3: Program Educational Objectives (PEO) and Program Day 1/A1
Outcomes
Module 4: Constructive Alignment

Day 2/M1

Module 5: Continuous Quality Improvement (CQI)

Day 2/M1

Module 6: Requirements for Program Accreditation

Day 2/ A1

Assessment - Online Exam

Day 2/A2

Module 0: The Why, What, and
How of Program Accreditation

What is Accreditation?
§ Accreditation simply means a quality check.
§ Accreditation is a voluntary peer review process by the higher education
community that aims to assure academic quality and accountability and to
encourage improvement.
§ The goal of accreditation is to ensure that education provided by institutions of
higher education meets acceptable levels of quality.
§ Accrediting agencies develop evaluation criteria and conduct peer evaluations
to assess whether or not those criteria are met.

What is Accreditation?
§ Accreditation is important because it:
§ Helps determine if an institution meets or exceeds minimum standards of quality.
§ Helps employers determine the validity of programs of study and whether a
graduate is qualified.
§ Employers(International) often require evidence that applicants have received a
degree from an accredited program.
§ Creates goals for institutional self-improvement.
§ Promotes public confidence in our educational system.

§ The existence of an accreditation system alone does not guarantee that the
system will result in trustworthy decisions on the quality of program; this requires
the accreditation system itself to operate in a robust, transparent and normreferenced way.

Professional Accreditation
§ Professions such as engineering, architecture, medicine, .. carry out
work which directly affects the lives of the public.
§ To assure the public that their actions and decisions are carried out
s a f e l y a n d e t h i c a l l y, g r a d u a t e s m u s t p o s s e s s s p e c i f i c
competencies.
§ To ensure that engineering education programs produce graduates
w h o c a n d e m o n s t r a t e s a t i s f a c t o r y a c h ie v e me n t o f t h e s e
competencies, they are subject to accreditation by accreditation
agency which carries out program-based accreditation.

Engineering Program Accreditation
§ Benefits of having accredited Engineering Programs in Ethiopia
§ It is a reliable verification of high quality engineering education– it meets
the quality standards set by the engineering profession.
§ Provides reliable information on the quality of the program.
§ It assures employers that graduates’ knowledge, understanding and
practical capabilities meet international standards in engineering education.
§ Reliable verification of the high quality of the engineering degree program
and facilitates worldwide mobility of engineers.

Overview of International Engineering Alliance
n

n

International Engineering Alliance (IEA) was established to increase the benefits of authoritative
engineering education and competence standards through promoting globally their wider recognition and
adoption.
Through the Educational Accords and Competence Agreements members of the IEA establish and
enforce internationally bench-marked standards for engineering education and expected competence
for engineering practice.

Educational Accords

http://www.ieagreements.com
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Accreditation Accords
§ There are international mutual-recognition accreditation accords for
engineering and computing:
1. Washington Accord – Professional Engineer (1989)
2. Sydney Accord – Engineering Technologist (2001)
3. Dublin Accord – Engineering Technician (2002)
4. Seoul Accord – computing and information technology (2008)
§ An accord consists of accreditation organizations that mutually recognize
the accreditation of all members as being substantially equivalent for
preparing graduates to begin professional practice.

Washington Accord
Signatories and
Provisional Members as
of January 2019
20 – Signatories
5 – Provisional members

Module 1: Introduction to Outcome
Based Education

What is Outcomes Based Education?
§ OBE is an educational process that focuses on what students are
expected to know, do or the qualities they should develop.
§ “Outcome-based education means starting with a clear picture of
what is important for students to be able to do, then organizing the
curriculum, instruction, and assessment to make sure that learning
ultimately happens.” (Spady, 1994).
§ OBE as an educational model in which curriculum and pedagogy
and assessment are all focused on student learning outcomes.
§ It’s an educational process that fosters continuous attention to
student learning and promotes institutional accountability based on
student learning.

What is Outcomes Based Education?
§ OBE is not what we teach, it's what the student learn
§ OBE is an education approach that focuses on the graduate attributes
or outcomes after completing an academic program (Barr et al 2006;
Mansore et al. 2008)
§ The desired outcomes are determined first and the program curriculum,
teaching and learning methodology and supporting facilities are
designed to support the intended outcomes.
§ Outcome based approach means knowing what you want to achieve
and then taking the steps to do so.
§ OBE is a student-centered learning philosophy.

Outcome-Based vs other Models
OutcomeBased
Education
CompetencyBased
Education
MasteryBased
Education

• All characterstics of competencybased education, plus
• Understanding why proficiency
matters

• All characterstics of mastery-based
education, plus
• Self-paced

•
•
•
•

Criteria for measuring proficiency
Adaptive to learning needs
Learner support provided
Adequate time to achieve proficiency.

Outcome-Based vs other Models
Outcome
Based
Education
CompetencyBased
Education

MasteryBased
Education

Why OBE?
§ Ethiopian Education system follows OBE
§ Nationally (for qualifications, qualifications frameworks and quality
assurance)
§ Internationally (for wider recognition and transparency purposes)
§ OBE is the approach that must be used by all programs offered in
Institutions of Higher Learning, and will be one of the important
components assessed to ensure that a program receives its
Accreditation.
§ Accreditation body for engineering focuses on adoption and
implementation of OBE

Outcome Based Education
§ OBE addresses the following key questions:
§ WHAT do you want the students to have or to be able to do?
§ HOW can you best help students achieve it?
§ HOW will you know whether they have achieved it?
§ HOW do you measure the attainment (close the loop)?

A paradigm shift for educational systems
Current system

OBE
Student-centered

Lecturer-centered

Learning
Outcomes

Syllabus

Learning environment

What to teach

Includes
behavioral
objectives

Nonbehavioral
objectives

Content
Students passively
learning
(makes content visible)

Assessment

Outcomes achieved?
Students actively
involved in learning
(makes learning visible)

Paradigm Shift in the Education
Traditional
§ What topics do I teach?

OBE
§ What do I intend my students to be able to do
after my teaching that they could not do before,
and to what standard?

§ What teaching methods do I use?
§ How do I supply learning activities that will help
them achieve those outcomes?
§ Teaching is conceived as a process of
transmitting contents to the students.

§ It is stated clearly not what the lecturer is going
to teach, but what the outcome of that teaching
is intended to be and at what standard.

Different Levels of Outcomes
Program Educational Objectives - PEO
3-5 years after graduation

Program Learning Outcomes - PLO
Upon graduation

Course Learning Outcomes - CLO
Upon completing the course

Principles of OBE
§ Clarity of focus – Everything lecturers do must be clearly focused on what
they want learners to ultimately be able to do successfully
§ Designing back – The starting point for all curriculum design must be a clear
definition of the significant learning that students are to achieve by the end of
their formal education
§ High expectation – Lecturers must establish high, challenging standards of
performance in order to encourage students to engage deeply with the issues
about which they are learning
§ Extended opportunities – Lecturer must strive to provide opportunities for all
learners

Principles of OBE
• OBE focuses on student learning by:
• Using learning outcomes to make explicit what the student is expected to be
able to do
• Providing learning activities which will help the student to reach these outcomes;
• Assessing the extent to which the student meets these outcomes through
the use of explicit assessment criteria.
• Program outcomes address Knowledge (K), Skills (S) and Attitudes (A) to be
attained by students.

Strategy of OBE
§ Top down curricula design
§ Appropriate Teaching & Learning Methods
§ Appropriate Assessment & Evaluation Methods
§ Characteristics of OBE Curricula
§ It has PEO, PO, CLO and performance indicators. It is centered around the
needs of the students and the stakeholders.
§ It is objective and outcome driven, where stated objective and outcomes
can be assessed and evaluated.
§ Suitable tools and methods are used to measure and evaluate attainment of
the outcomes
§ Results from evaluation are used for CQI

Reflection
§ The Why, What, and How of OBE

Module 2: Learning Domains

Bloom’s Taxonomy
§ Bloom’s taxonomy (or hierarchy) identifies three learning domains
§ Cognitive: development of intellectual skills (knowledge)
§ Affective: manner in which we deal with things emotionally; growth in feelings (Attitude)
§ Psychomotor: physical movement, coordination, motor-skill areas (Skills)
Creating
Evaluating

Internalizes Values

Adaptation
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Applying
Understanding
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Cognitive Domain

Origination
Complex Overt Response

Mechanism
Guided Response

Responds to Phenomena
Receiving Phenomena

Affective Domain
(D.R. Krathwohl’s Taxonomy )

Set
Perception
Psychomotor Domain(
(E.J. Simpson’s Taxonomy)

Revised Bloom’s Taxonomy (Anderson, Krathwohl, & Bloom, 2001)
Original Terms

New Terms

§ Evaluation

•Creating

§ Synthesis

•Evaluating

§ Analysis

•Analyzing

§ Application

•Applying

§ Comprehension

•Understanding

§ Knowledge

•Remembering

How can Bloom’s taxonomy help with course design?
§ Before you can understand a concept, you must remember it.
§ To apply a concept, you must first understand it.
§ In order to evaluate a concept, you must have analyzed it.
§ To create an accurate conclusion, you must have completed a
thorough evaluation.

Bloom’s Taxonomy of Educational
Objectives – Cognitive Domain
§ Bloom’s taxonomy was developed in 1956, and was revised in 2001
by Bloom’s colleagues, Lorin Anderson and David Krathwahl.
§ Bloom’s Taxonomy is frequently linked to the Cognitive Domain, i.e.
the development of intellectual skills especially in subject where the
assessment are based predominantly on test, assignments and final
exams.
§ Ranging from Low-order thinking (LOT) to High-order thinking (HOT).

Bloom's Taxonomy
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UNDERSTANDING
REMEMBERING

Define
Identify
Label
State
Match
Memorize
Duplicate
Cite
Count
Define
Draw
List
Name
Record
Relate
Repeat

Explain
Interpret
Paraphrase
Discuss
Distinguish
Extend
Describe
Discuss
Explain
Express
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Locate
Report
Restate
Review
Infer
Translate

Apply
Solve
Illustrate
Use
Calculate
Show
Relate
Employ
Examine
Construct
produce
Interpret
Operate
Practice
Schedule
Sketch
Solve
Use
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Analyze
Compare
Classify
Contrast
Distinguish
Infer
Separate
Explain
Select
Categorize
Connect
Differentiate
Discriminate
Divide
Order
Point out
Subdivide
Survey
Advertise
Appraise
Break down

Reframe
Criticize
Evaluate
Order
Appraise
Judge
Support
Compare
Decide
Discriminate
Recommend
Summarize
Assess
Choose
Convince
Defend
Estimate
Find errors
measure
Predict
Rank

Design
Compose
Create
Plan
Combine
Formulate
Invent
Hypothesize
Write
Compile
Construct
Develop
Produce
Rewrite
Generalize

Bloom’s Taxonomy of Educational Objectives –
Affective Domain
§ The Affective Domain addresses interests, attitudes, opinions,
appreciations, values, and emotional sets.
§ If the teaching purpose is to change attitudes/behaviour rather than to
transmit/process information, then the instruction should be structured
to progress through the levels of the Affective Domain
§ There are 5 levels of difficulty!
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CHARACTERIZATION
ORGANIZATION
VALUING
RESPONDING
RECEIVING
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Develop
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Order
Organize
Relate
Systematize
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Internalize
Verify

Bloom’s Taxonomy of Educational Objectives
– Psychomotor Domain
§ The Psychomotor Domain includes physical movement, coordination,
and use of the motor-skill areas.
§ Development of these skills requires practice and is measured in terms
of speed, precision, distance, procedures, or techniques in execution.
§ There are 7 levels of difficulty!
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SOLO Taxonomy
§ The SOLO stands for: Structure of Observed Learning Outcomes.
§ The SOLO Taxonomy was devised by Biggs and Collis in 1982 as an alternative to
Bloom’s (Cognitive Domain) Taxonomy.
§ SOLO Taxonomy is a systematic way of describing how a learner’s understanding
develops from simple to complex when learning different subjects or tasks.

§ The SOLO Taxonomy is divided into five levels
of understanding.
§ It is hierarchal and each stage involves the
previous and adds something to it.

5 Typical ways to answer a question

Graphic Legend

SOLO (elaborated)

problem / question / cue
known related issue - given!
hypothetical related issue - not given!
R student response

Q

QUANTITATIVE
SOLO 2
SOLO 3
”uni-structural”
“multi-structural”
define
identify
count
name
recite
paraphrase
follow (simple)
instructions
…

combine
structure
describe
classify
enumerate
list
do algorithm
apply method
…

QUALITATIVE
SOLO 4
SOLO 5
“relational”
“extended abstract”
analyze
compare
contrast
integrate
relate
explain causes
apply theory
(to its domain)
…

theorize
generalize
hypothesize
predict
judge
reflect
transfer theory
(to new domain)
…

R
Q
Q

Note: the list is non-exhaustive

R

Q

R

Q

R
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Module 3: Program Educational Objectives
(PEO) and Program Outcomes (PO)

Program Educational Objectives (PEO)
§ Program educational objectives of an undergraduate degree program are
broad statements statements that describe the expected achievements of
graduates in their career, and also in particular, what the graduates are
expected to perform and achieve during the first few years after graduation.
(e.g., 3-5 years).
§ The PEOs, may be guided by global and local needs, vision and mission of
the Institution, long term goals etc.
§ For defining the PEOs the faculty members of the program must continuously
work with all stakeholders: Employers, Industry, Professional bodies,
Regulatory bodies, Students and the Alumni.

Setting Outcomes
Vision and Mission of
the University
d
e
s
i
g
n

Program Educational Objectives (PEO)

Program Learning Outcomes (PLO)

Course
Learning
Outcomes 1

Course
Learning
Outcomes 2

Course
Learning
Outcomes 3

Stakeholders

Graduate
Attributes

Outcome Based Education
§ What do we want the students to be able to do or to have?
Students graduating with
PO should be able to
achieve PEO

PO and CLO mapping

Alumni
Missions
Visions
Stakeholders

Programme
Educational
Objectives

Programme
Outcomes

Course
Learning
Outcomes

Advisory committee
What students should
achieved in 5 YEARS AFTER
What students should
graduated
achieved IMMEDIATELY
AFTER graduated

What students should
achieved after COMPLETING
A COURSE

Outcome Based Education
Alumni
Missions
Programme
Educational
Objectives

Visions
Stakeholders

Program
Outcomes

Course
Learning
Outcomes

Advisory committee
• These are formulated by University

• They are presented to some
stakeholders and examiner for
comments and suggestions
• Finally endorsed officially by
Senate

• Developed by Course
Owner & panel of
lecturers for EVERY
course

Program Educational Objectives (PEO)
Attributes of graduates 3 to 5 years after graduation
Example: (B.Eng (Hons.) Chemical)
1. To produce technically qualified Chemical Engineers
with the potential to become leaders in chemical
process industries with emphasis on Oil and Gas.
2. To produce Chemical Engineers who are committed to
sus taina ble de velo pm en t of ch e m ic al pr o ce s s
industries for the betterment of society and nation.

Specific goals consistent with the mission and vision of the IHL, that
are responsive to the expressed interest of program stakeholders,
describing the expected achievements of graduates in their career
57
and professional life a few years after graduation.

Program Outcomes
§ Program Outcomes (PO) are clear, concise, measurable statements
that describe what a student should know and be able to do at the
completion of their degree program.
§ In some literature program outcomes are know as Student Learning
Outcomes (SLO), Program Learning Outcome (PLO), Graduate
Attributes (GA).

Importance of PO
§ It can help students learn more effectively, as they clarify what students
can expect from their chosen academic program and encourage them
to be engaged and self-directed learners.
§ It can assist faculty members in designing courses and course learning
outcomes (CLO) that connect to the larger curriculum and
programmatic design.
§ It also makes the skills and knowledge of graduates clear to potential
employers and other outside stakeholders.

Graduate Attributes
§ Graduate attributes are clear, concise statements of the expected capability,
qualified if necessary by a range indication appropriate to the type of program.
§ Graduate attributes are categorized as what graduates should know, the skills
they should demonstrate and the attitudes they should possess upon
graduation.
§ Graduate attributes form a set of individually assessable outcomes that are
the components indicative of the graduate's potential to acquire
competence to practise at the appropriate level.

Graduate Attributes
§ The graduate attributes are exemplars of the attributes expected of
graduate from an accredited program.
§ The graduate attributes are intended to assist Signatories and
Provisional Members to develop outcomes-based accreditation criteria for
use by their respective jurisdictions.
§ Graduate attributes guide bodies developing their accreditation systems with
a view to seeking signatory status.

Washington Accord Graduate Attributes
Engineering
knowledge

WA1: Apply knowledge of mathematics, natural science, engineering fundamentals and an
engineering specialization to the solution of complex engineering problems.

Problem analysis WA2: Identify, formulate, research literature and analyse complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences
and engineering sciences.
Design/

WA3: Design solutions for complex engineering problems and design systems, components

development of

or processes that meet specified needs with appropriate consideration for public health, and

solutions
Investigation

safety, cultural, societal and environmental considerations.
WA4: Conduct investigations of complex problems using research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of information to provide valid conclusions.

Washington Accord Graduate Attributes
Modern tool usage WA5: Create, select and apply appropriate techniques, resources and modern engineering and
IT tools, including prediction and modelling, to complex engineering problems, with an
understanding of the limitations.
The engineer and WA6: Apply reasoning informed by contextual knowledge to assess societal, health, safety,
society

legal and cultural issues and the consequent responsibilities relevant to professional
engineering practice and solutions to complex engineering problems.

Environment and WA7: Understand and evaluate the sustainability and impact of professional engineering work
sustainability

Ethics

in the solution of complex engineering problems in societal and environmental contexts.

WA8: Apply ethical principles and commit to professional ethics and responsibilities and
norms of engineering practice.

Washington Accord Graduate Attributes
Individual and WA9: Function effectively as an individual, and as a member or leader in diverse teams and
teamwork

in multi-disciplinary settings.

Communication WA10: Communicate effectively on complex engineering activities with the engineering
community and society at large, such as being able to comprehend and write effective reports
and design documentation, make effective presentations and give and receive clear
instructions.
Project

WA11: Demonstrate knowledge and understanding of engineering management principles and

management and economic decision-making and apply these to one’s own work as a member and leader in a
finance

team, to manage projects and in multi-disciplinary environments.

Lifelong learning WA12: Recognize the need for, and have the preparation and ability to engage in, independent
and life-long learning in the broadest context of technological change.

Applied and Natural Sciences Program Outcomes
§ Applied and Natural Sciences degree program outcomes must include, but are not
limited to the following [1]:
1. An ability to identify, formulate, and solve broadly defined technical or scientific
problems by applying knowledge of mathematics and science and/or technical topics
to areas relevant to the discipline.
2. An ability to formulate or design a system, process, procedure or program to meet
desired needs.
3. An ability to develop and conduct experiments or test hypotheses, analyze and
interpret data and use scientific judgment to draw conclusions.
4. An ability to communicate effectively with a range of audiences.
5. An ability to understand ethical and professional responsibilities and the impact of
technical and/or scientific solutions in global, economic, environmental, and societal
contexts.
6. An ability to function effectively on teams that establish goals, plan tasks, meet
deadlines, and analyze risk and uncertainty.

OBE Implementation
§ For each program, faculty/college is required to:
§ Articulate expected program outcomes.
§ Identify where and how in the curriculum or co-curriculum faculty
create learning experiences for students to achieve the program
outcomes.
§ Gather evidence of student learning with regard to expected program
outcomes using either quantitative, qualitative or both approaches.
§ Draw conclusions from the evidence and plan ways to improve
student learning.

5-Stage of Implementing OBE Curriculum

Stage 1

Stage 2

Stage 3

Stage 4

Stage 5

• Understand
the big
picture
• Main aim is
to achieve
CQI

• Setting
Objectives
and Outcomes
• Identifying
Domains &
Taxonomies

• Map PEO-PO
• Map CoursesPO
• Map CLOPO

• Delivery of
OBE Courses
• Assessment
of OBE
Courses

• CQI
• Closing the
Loops

OUTCOMES

ASSESSMENT
EVALUATION

Mission/Vision

Institutional
Assessment

PEO

CONTINUAL
QUALITY
IMPROVEMENT
(CQI)

PROGRAMME
COURSE

Industry & Professional
Organizations
INPUT & FEEDBACK

IHL

The OBE Framework

PO

Course Learning
Outcomes

Course Planning &
Delivery
• Syllabus
• Teaching Methods
• Learning Activities
• Assessment Tools

Programme
Assessment

Course
Assessment

69

*Erdenekhuu Norinpel, Shagdar Ganbold, Uranchimeg Tungalag, 2018, ASSESSMENT EXPERIENCE ON PROGRAM
LEARNING OUTCOMES, Proceedings of the 14th International CDIO Conference, Kanazawa Institute of Technology,
Kanazawa, Japan, June 28 – July 2, 2018

Evidences of Outcome Based Education Approach
Levels
Institutional Level

Vision
Mission

Program Level

Program Educational Objectives
Program Outcomes

Course Level

Course Learning Outcomes
Lesson Outcomes
Delivery Methods
Assessment Methods

Module 4: Constructive Alignment

How do I link Learning
Outcomes to Teaching
and Learning Activities
and Assessment?

Constructive Alignment (John Biggs, 2007)
§ Constructive alignment (CA) is a design for teaching in which what it is
intended students should learn, and how they should express their
learning, is clearly stated before teaching takes place.
§ Teaching is then designed to engage students in learning activities that
optimize their chances of achieving those outcomes, and assessment
tasks are designed to enable clear judgments as to how well those
outcomes have been attained.
§ Constructive alignment is the heart of Outcome Based Education.

Constructive Alignment
§ Constructive Alignment is a teaching principle that combines
constructivism, the idea that learners construct or create meaning out
of learning activities and what they learn, and alignment, a curriculum
design concept that emphasizes the importance of defining and
achieving intended learning outcomes.

§ General Learning Theories
§ Constructivism
§ Behaviourism
§ Cognitivism

Student Learning

n
n

General Learning Theories

The How People Learn
(HPL) framework (Bransford,
Brown et al. 2004)

Constructive Alignment (John Biggs, 2007)
Learning
Outcomes
`

What do
we want
the
learners
to know
or able
to do?
How will we know
How will the learners
Learning
the learners have
learn?
Activities
learnt?

Assessment
Approaches

Alignment between Learning Outcomes, Teaching and Learning
Activities and Assessment based on constructivism

Constructive Alignment

Learning
Outcomes

Constructive
Alignment

Teaching
and
Learning
Activities

Assessment
Tasks

Learning Outcomes

“Begin with the End in Mind”
Stephen Covey, The 7 habits of highly effective people

What are learning Outcomes?
§ Learning outcomes are statements that describe the knowledge or
skills students should acquire by the end of a particular assignment,
class, course, or program.
§ They focus on the context and potential applications of knowledge and
skills, help students connect learning in various contexts, and help
guide assessment and evaluation.
§ Good learning outcomes emphasize the application and integration of
knowledge.
§ Instead of focusing on coverage of material, learning outcomes
articulate how students will be able to employ the material, both in the
context of the class and more broadly.

Learning Objective vs Learning Outcomes
§ The distinction between the two terms is not universally recognized.
§ Learning objectives may outline the material the instructor intends to
cover or the disciplinary questions the class will address.
§ Learning outcomes should focus on what the student should know
and realistically be able to do by the end of an assignment, activity,
class, or course.

Importance of learning outcomes
§ Learning outcomes have wide applications at different levels:
§ internationally (for wider recognition and transparency purposes).
§ nationally (for qualifications, qualifications frameworks and quality
assurance regimes)
§ the individual higher education institution (for course units/modules and
programmes of study)

§ Learning outcomes have implications for qualifications, curriculum
design, teaching, learning and assessment, as well as quality
assurance.

Importance of learning outcomes
§ … Learning outcomes are important for recognition … The principal
question asked of the student or the graduate will therefore no
longer be “what you do to obtain your degree?” but rather “what
can you do now that you have obtained your degree?” Maureen
Tam, (2014)
§ This approach is of relevance to the labour market and is certainly
more flexible when taking into account issues of lifelong learning,
non-traditional learning, and other forms of non-formal educational
experiences.

Characteristics of Learning Outcomes
§ Begin with an action verb
§ Stated in observable and measurable terms
§ Should be realistic and achievable in context
§ Clear to staff and students
§ Should address of variety of cognitive, affective and/psychomotor levels
and at the appropriate level (Bloom’s Taxonomy)

Verbs and phrases that complicate measurability
§ Understand
§ An internal process that is indicated by demonstrated behaviors –not recommended for
program or course SLOs

§ Appreciate; value
§ Internal processes that are indicated by demonstrated behaviors closely tied to personal
choice

§ Become familiar with
§ Focuses assessment on “becoming familiar,” not familiarity

§ Learn about, think about
§ Not observable; demonstrable through communication or other demonstration of learning

§ Become aware of, gain an awareness of
§ Focuses assessment on becoming and/or gaining – not actual awareness

§ Also introduce, cover, present………..

In Setting Course Learning Outcomes
§ Use appropriate taxonomy level
§ Suggested distribution of taxonomy level
Year

Remembering and
Understanding

Applying and
Analyzing

Evaluating and
Creating

Year 1

40% - 60%

30% - 50%

not less than 10%

Year 2

30% - 40%

30% - 60%

10% - 30%

Year 3

10% - 30%

30% - 60%

30% - 40%

Year 4

not more than 10%

30% - 50%

40% - 60%

Year 5
(Engineering)

0

40% - 50%

40% - 60%

Course Delivery
§ Linking Teaching Methods to Outcome (Butcher, Davies et al. 2006)

Course Delivery

§ Linking methods to
student
outcomes(Butcher,
Davies et al. 2006)

Course Delivery
§ Select appropriate teaching and learning methods
§
§
§
§

Active learning
Cooperative learning
PBL
Flipped classroom

§ Use constructive alignment in preparing each lesson.
§ Lesson outcomes
§ Teaching and learning activities
§ Assessments

§ Promote ‘deep learning’
§ Connections and meaning rather than focusing on isolated elements
§ Deep learning does involve memorizing, but memorizing for the purpose of long term
understanding, and gaining meaning and signiﬁcance for the ideas and concepts

Assessment Tasks (why, what, when)
§ Why Do You Assess Students?
§ What Do You Assess?
§ When Should You Assess Students?

Assessment
§What is Assessment?
§ “Assessment is a purposeful gathering of information, usually from
multiple sources, to describe specific characteristics of people,
objects, etc.” Berry, R. (2008)
§ “Assessment is the process by which the University is able to
confirm that a student has achieved the learning outcomes and
academic standards for the module . . . and/or award for the program
for which he or she is registered.” Boud and Falchikov (2007)

Why Assessment ?
n

Ranking of student.

n

Measurement of improvement in a student.

n

To diagnose student difficulties.

n

Evaluate method of teaching

n

Motivate student to study.

Assessment as/for/of Learning
§ Identify the differences between assessment as/for/of learning
§ Summative vs formative assessment

Classifications of Assessment
§ The process of finding out how much each student knows or can do.
§ Two types:
1. Formative assessment (Diagnostic)
§ Done during the course.
§ Provide feedback to the student on his/her progress.
§ Provide feedback to the teacher with data for modification of his/her
teaching.
2. Summative assessment(certifying)
§ Done at the end of period.
§ For placing the student in order of merit.
§ During giving any certificate.

The Garden Analogy on Assessment
§ If we think of our children as plants …
§ Summative assessment of the plants is the process of simply
measuring them. It might be interesting to compare and analyze
measurements but, in themselves, these do not affect the growth of the
plants.
§ Formative assessment, on the other hand, is the equivalent of feeding
and watering the plants appropriate to their needs - directly affecting
their growth.

“Writing Learning
Outcomes and linking
them to Teaching and
Learning Activities and to
Assessment is a Process
not an Event”

General guideline on course learning outcomes
§ Learning Outcomes should focus on the overarching concepts, skills, abilities,
behaviors, or attitudes that students will present at the end of the course.
§ Most importantly, Learning Outcomes must be measurable, assessable, and
should imply assessment.
§ However, Learning Outcomes should not be so specific to preclude flexibility, in the
event different instructors teach sections of the same course.
§ Learning Outcomes should be the same, despite differing teaching methods and
assessment types from one instructor to the other.
§ In the end students should have the same skills on completing the course, regardless
of instructor or assessments used.

General guideline on course learning outcomes
§ A good starting point is Bloom’s Taxonomy as a guide in planning
teaching and assessment to address all levels of thinking and
knowledge.
§ Be sure that you can measure the outcomes you set.
§ Write the sentences in a language that students (and those outside the
field) will be able to understand.
§ Usually Learning Outcomes are not content-specific. That is, learning
outcomes do not describe the topics/content the students will study in
the course, but the skills students will demonstrate after successfully
completing the course.

Choosing Manageable Number of Outcomes
§ Best practices recommend defining four to six outcomes for courses.
§ Naturally, faculty hope that their students will learn far more than what can
be defined in four to six outcomes, but remember, you are defining a
manageable number of essential outcomes.

§ Consider the following questions:
§ What are the essential things that students must know and be able to do by the
end of your academic program?
§ What measure will give the best evidence that a student is attaining an outcome?
Will the measure also indicate the degree to which the outcomes are attained?
§ From whom will assessment evidence be gathered? From all students or only
some?
§ At what frequency will assessment measures be administered? Who will review
and report on the evidence gathered through the assessment measures?

Learning Outcomes Formula
Verb
Or

+

Why?

“In Order To”

=

Great Learning
Outcomes

Action Phrase

OR
What students need to
know?
“Student identifies,
consults and evaluates
reference books
appropriate to the topic”

Why do they need to
know this?
“In Order To”

“locate background
information and statistics.”

Characteristics of Effective Learning Outcomes Statements
§ Student-focused rather than faculty–focused
§ Focus on the learning resulting from the activity rather than on the
activity itself.
§ Focus on important aspects of learning.
§ Focus on skills and abilities central to the discipline and based on
professional standards of excellence.
§ General enough to capture important learning skills; specific enough
to be measurable.
§ Focus on aspects of learning that provide lifelong learning skills but
that can be assessed in some form now.

Mapping of PEO, PO, CLO

Course Design and Delivery to Address OBE
Program Assessment
(Program outcomes, outcome
indicators)
Core
course

Core
course
Core
course

Core
course

Learning
outcomes
Core
course
Instruction

Assessment
(Felder & Brent, 2000)

Effective Course Design Under OBE
Program Outcomes

Bloom’s
Taxonomy
Technology
Act/Coop Lrn.
PBL

Instruction
Lectures
Labs

Other
experiences

Outcomes &
Objectives

Students

Course-specific
goals & objectives
Classroom
assessment
techniques

Assessment
Tests

Other
measures

(Felder & Brent, 2000)

Course Plan and Mapping
§ Each course/subject should have 4-6 Course Learning Outcomes (CLO).
§ The Course Learning Outcome (CLO) should be mapped with Program
Outcomes (Washington Accord Attributes)
§ Map the syllabus (content) with the CLO
§ Assessment plan
§ Formative assessment
§ Summative assessment
§ Coursework (assignments, quizzes, tests, projects, lab works,…)
§ Final Exam

§ Mapping of the assessments with CLO
§ Each CLO should be assessed using different summative assessment methods

§ These should be communicated with the students through course outline at the
beginning of the semester and kept as evidence in course portfolio.

Course Design and Delivery to Address OBE
§ Designing the course (Constructive Alignment)
§ CLO - PO mapping
§ LO - CLO mapping
§ Teaching Materials
§ Teaching Strategies
§ Classroom Management
§ Assessment
§ CQI

§ In all cases the learning outcome and the learner are the corner
stones
§ lecturers should establish the logic between the CLO and PO, between
PO and PEO and between PO and PEO hence graduate attributes.

Boundary Crossing Competencies
communication, teamwork,
networking, critical thinking,
global understanding

organizational culture, perspective,
project management, etc

analytic
thinking
and
problem
solving
Eg:
electrical
engineering,
second
language,
industry
experience

Deep in at least one systems

Deep in at least one disciplines

Many systems
Many disciplines
understanding and communications

Specialties

General capabilities

T-shaped Professionals

Vision and Mission of AASTU
§ Vision
§ To be internationally recognized Ethiopian hub of science and technology
with a strong national commitment and significant continental impact by 2025.

§ Mission
1. Delivering world-class education and training in strategically priority science and
technology disciplines based on national economic demand,
2. Conducting problem-solving applied research to support the productivity and
competitiveness of industries,
3. Serving as a center for knowledge and technological adaptation, innovation and
transfer,
4. Building technical and managerial capabilities of industries, and
5. Becoming a national hub of science and technology.

Sample Program Educational Objectives (PEO)
Attributes of graduates 3 to 5 years after graduation
Example: (B.Eng (Hons.) Chemical)
1. To produce technically qualified Chemical Engineers
with the potential to become leaders in chemical
process industries with emphasis on Oil and Gas.
2. To produce Chemical Engineers who are committed to
sus taina ble de velo pm en t of ch e m ic al pr o ce s s
industries for the betterment of society and nation.

Sample PO
What students will be able to do upon graduation (B.Eng (Hons.) Chemical)
1. Acquire and apply knowledge of basic sciences and engineering fundamentals
2. Acquire and apply Chemical Engineering principles and in-depth technical
knowledge
3. Ability to design, optimize and operate processes
4. Undertake problem identification, formulation and solution by considering the
concept of sustainable development
5. Comprehend social, cultural, global and environmental responsibilities of a
professional engineer, and the need for sustainable development
6. Communicate effectively in a professional context
7. Exhibit professional and ethical responsibilities
8. Demonstrate leadership, business acumen and entrepreneurship
9. Demonstrate the capacity to undertake lifelong learning
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Sample PEO-PO Mapping
PROGRAMME EDUCATIONAL OBJECTIVES
(PEO)

PROGRAMME OUTCOMES (PO)

To produce technically
qualified Chemical
Engineers with the
potential to become
leaders in chemical
process industries with
emphasis on Oil and Gas.

To produce Chemical
Engineers who are
committed to sustainable
development of chemical
process industries for the
betterment of society and
nation.

1

Acquire and apply knowledge of basic sciences and engineering
fundamentals

√

2

Acquire and apply Chemical Engineering principles and indepth technical knowledge

√

3

Ability to design, optimize and operate processes

√

4

Undertake problem identification, formulation and solution by
considering the concept of sustainable development

√

5

Comprehend social, cultural, global and environmental
responsibilities of a professional engineer, and the need for
sustainable development

√

6

Communicate effectively in a professional context

7

Exhibit professional and ethical responsibilities

8

Demonstrate leadership, business acumen and entrepreneurship

9

Demonstrate the capacity to undertake lifelong learning

√

√
√

√

√
√

Sample CLO-PO Mapping
Programme Learning Outcomes (PO)
CCB2024 Chemical Engineering Thermodynamics

CLO1

CLO2

CLO3

CLO4

Explain and apply the fundamental principles
and laws of thermodynamics.
Apply the laws of thermodynamics to solve
chemical engineering problems such as fluid
properties, phase equilibrium, chemical
Perform different methods of solution to
solve
ideal/real gas/liquid in pure
component/mixtures.
Relate the chemical thermodynamics
principles with the application in separation
and reaction processes.

PO1

PO2

√
√
√
√

PO3

PO4

PO5

PO6

PO7

PO8

PO9

Sample Courses to PO Mapping
PO1

PO2

PO3

PO4

Course 1

√

Course 2
Course 3
Course 4
Course 5
Course 6
Course 7

√
√
√
√
√
√

√
√

√
√
√
√

√
√
√
√

10
67.6

7
46.7

Course 9
Course 10

√
√

Course 13
Course 14
CCB2024 CE Thermodynamics
TOTAL
PERCENTAGE

√
√

√

2
13.3

3
20.0

PO7

√

PO8

PO9

√

√
√

√

√
√

√

Course 11
Course 12

PO6

√

√

Course 8

PO5

√
√

√

√

3
20.0

2
13.3

3
20.0

3
20.0

3
20.0

Intended Program Outcomes (PO)

CLO1

Relate various traffic characteristics to
the design of transportation facilities.

Perform traffic survey, collect the
CLO2 appropriate data and interpret the
traffic survey data.
Explain the speed-density relationships,
the concept of Level of Service (LOS)
CLO3
and determine the capacity of
roadways and junctions

CLO4 Forecast travel demand.

X

X

X

X

X

Final Exam

Project

X

X

X

X

CLO5 Propose traffic management measures.

X

X

Explain the problems of public transport
and their solutions.

X

X

CLO6

Lab.

Test 3

Test 2

Test 1

Assignment 5

Assignment 4

Assignment 3

Assignment 2

VCB 2063 TRANSPORTATION
PLANNING & ENGINEERING

Assignment 1

Mapping CLO to Assessment Tasks

X

X

X

X

X

X

X

X

X

Module 5: Continual Quality Improvement
(CQI)

What is Continual/Continous Improvement?
§Continuous improvement, sometimes called continual
improvement is the ongoing improvement of products, services or
processes through incremental and breakthrough improvements.
§ Continual or Continuous Improvement
§ Continual improvement: A broader term preferred by W. Edwards
Deming to refer to general processes of improvement and
encompassing "discontinuous" improvements—that is, many
different approaches, covering different areas.
§ Continuous improvement: A subset of continual improvement, with a
more specific focus on linear, incremental improvement within an
existing process.

Continual Quality Improvement (CQI)

Assessment of Outcome Based Education
How do we know they have achieved the outcomes ?
Direct
Indirect

}

Tests/exams/
Assign, etc

Assessment
Assessment

Alumni

Alumni survey
Employer survey

Program
Learning
Outcomes

Learning
Outcomes

Advisory committee

CW analysis
FE analysis
CQI

CQI
CQI

Analysis

Stakeholders

Program
Educational
Objectives

CLO score
PO score (interim)
Course(final)
PO score

Analysis

Visions

Assessment
Analysis

Missions

CLO score analysis
PO score analysis

Assessment of Outcome Based Education
How do we “close the loop” ?
Assessment
Assessment
Assessment

Alumni

Stakeholders

Programme
Department
Outcomes

Course

meeting
Learning
based on evaluation
results
Outcomes
Annually - AC

Advisory committee

Evaluation

Programme
Educational
Objectives

Visions

Evaluation

Evaluation

Missions

CQI

Curriculum review

CQI
CQI

Department Meeting with CC
each semester - DC

Continual Quality Improvement (CQI)
§ Assessment and evaluation processes provide critical information to
faculty (lecturers) and administrators on the effectiveness of the design,
delivery, and direction of an educational program - CQI
§ Improvements based on feedback from evaluations will close the
system loop and the process will continue year after year.
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Module 6: Requirements for Program
Accreditation

Accreditation Criteria
Academic
Curriculum

• Industrial Advisory
(IAP)
• External Examiner

Quality
Management
Panels System

Students

PEO &
PLO

• Continual Quality
Improvement (CQI)

(Target)

Facilities

Academic &
Support
Staff

PEO : Program Educational Objectives
PLO: Program Learning Outcomes

Requirements for Program Accreditation
§ Outcome-Based/Focused Education System
§ Program Educational Objectives (PEO)
§ Program Outcomes (PO)
§ Course Learning Outcomes (CLO)
§ Mapping of CLO - PO, PO – PEO
§ Continual Quality Improvement (CQI)

Requirements for Program Accreditation
§ Facilities including academic and support staff
§ Students
§ Industrial Advisory Panels (IAP)
§ External Examiner

§ Academic Curriculum
§ Quality Management System

Requirements for Program Accreditation
§ Curriculum
§ Proportion of Engineering and non-engineering courses
§ Eg: A minimum of 90 SLT credits shall be engineering courses consisting of
engineering sciences and engineering design/projects appropriate to the student's
field of study (EAC - Malaysia).

§ Industrial Training
§ Minimum of eight (8) weeks of continuous training.
§ One (1) credit is allocated for every two (2) weeks of training subjected to a maximum
of six (6) credit.
§ The training shall be adequately structured, supervised and recorded in log
books/report.
§ The industrial training must be conducted before the final semester.

Requirements for Program Accreditation
§ Curriculum…
§ Capstone Project / Integrated Design Project (IDP)- culminating major
engineering design experience that
§ incorporates appropriate engineering standards and multiple constraints, &
§ is based on the knowledge and skills acquired in earlier course work.
§ Final Year Project
§ Subjected to a minimum of six (6) credits and a maximum of twelve (12)
credits.
§ Preferably industry related, and can provide one of the best means of
introducing an investigative research oriented approach to engineering
studies.

Requirements for Program Accreditation
§ Curriculum…
§ Exposure to Engineering Practice shall be integrated throughout the
curriculum.
§ Lectures/talks by guest lecturers from industry.
§ Courses on professional ethics and code of conduct.
§ Industry visits.
§ Industry-based project.
§ Academic Staff
§ Full-time academic staff
§ Staff-student ratio
§ Professional Engineers

ABET Requirements
1. The institution must have a mission statement
•

Mission statements of University, School and Department

2. Each program (to be accredited) must have:
§ Program Educational Objectives (PEOs)
§ Broad statements that describe what students of the program are expected to attain within a
few years of their graduation

§ Student Outcomes (SOs)
§ Describe what students are expected to know and be able to do by the time of their
graduation

ABET Accreditation, Fall 2011

ABET Requirements (Contd.)
3. Program Educational Objectives:
a. There is a documented process for periodically evaluating the extent to which
PEOs are being attained
b. There is a documented process for periodic review and revision of PEOs

4. Student Outcomes:
a. There is a documented process for periodically evaluating the extent to which
SOs are being attained
b. There is a documented process for periodic review and revision of SOs (only
BSCS program)

ABET Accreditation, Fall
2011

ABET Requirements (Contd.)
5. Continuous Improvement:
a. Results of evaluations must be systematically utilized as inputs for continuous
improvements of the program
b. Some of the input must be objective

ABET Accreditation, Fall 2011

OBE Assessment Tools
B. Measurement of PO
A.

Measurement of PEO

§ Exit surveys, Exit interviews (P)

§ Alumni surveys and interviews (P)

§ Performance in group and internship assignments (P,C)

§ Employer surveys and interviews (P)

§ Assignments, report and tests (P,C)

§ Admission to graduate schools (P)

§ Course outcome survey (C)
§ Job offers, starting salaries (relative to national benchmark) (P)
§ Assignments, report and tests in capstone design course (P,C)
§ Standardized tests (P,C)
§ Student surveys, individual and focus group interviews (P,C)
§ Peer-evaluations, self evaluations (P,C)
§ Student portfolios (P,C)
§ Behavioral observation (P,C)
§ Written project reports (C)
§ Oral presentation, live or videotape (C)

P: Program C: Course

§ Research proposals, student-formulated problems (C)

Standards for Syllabus
§ Course Code - must show versions/structure
§ CLO
§ CLO-PO mapping
§ Course content to CLO mapping
§ Assessment to CLO mapping

Sample
Name of Course :
Course Code :
Synopsis :

Name(s) of
academic staff:

Dynamics
XXXX
Introduction to basic principles of dynamics, kinematics and kinetics of particles,
work and energy, impulse and momentum, kinematics and kinetics of rigid
bodies, which include rotation, absolute motion, relative velocity and
acceleration, general equation of motion, work-energy relation and impulsemomentum equation.
Dr Dereje Engida Woldemichael/ Dr xxxxxxx

Course Learning Outcomes (CLO) : At the end of the course the students will be able to:
CLO1
CLO2
CLO3
CLO4

Analyze the kinematics of particles and rigid bodies using different coordinate systems and
relative-motion.
Construct equations of motion to analyse kinetics of particles and rigid bodies.
Analyse kinetics of particles and rigid bodies using work and energy principles.
Analyze kinetics of particles using impulse and momentum principles.

Mapping of the Course Learning Outcomes to the Program Outcomes, Teaching Methods and Assessment :
Programme Learning Outcomes (PLO)
Course Learning
Teaching Assessme
Outcomes (CLO) PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10 PLO11 PLO12 Methods
nt
CLO 1
X
L/T
CLO 2
X
L/T
CLO 3
X
L/T/L
CLO 4
X

Sample Content – CLO Mapping
Course Content
Kinematics of Particles
• Rectilinear & Curvilinear motions
• Absolute dependent motion
• Relative motion.
Kinetics of Particles
• Rectilinear & Curvilinear motion
• Work & Energy
• Impulse & Momentum.
Planar Kinematics of Rigid Bodies
• Rotation
• Absolute motion
• Relative velocity
• Instantaneous center for zero velocity
• Relative acceleration.
Planar Kinetics of Rigid Bodies
• General equation of motion
• Translation & Fixed-axis rotation
• General plane motion
• Work-energy principle.

CLO
CLO1

CLO2, CLO3, CLO4

CLO1

CLO2, CLO3

Sample Assessment – CLO Mapping
Assessment task

Value

CLO

1

Assignments (4)

8%

1,3,4

2

Concept questions using e-learning

6%

1,3,4

3

In-class Quizzes

6%

1,2,3,4

4

Test 1

15%

1,2,3

5

Test 2

15%

1,2,4

6

Final Exam

50%

1,2,3,4

Reflection
DESCRIPTION
• what happened?

§ To guide you on writing your self-reflection
please follow Gibbs reflection cycle.

ACTION PLAN

FEELINGS

• if it arose again, what would
you do?

• what were you thinking and
feeling?

CONCLUSION

EVALUATION

• what else could you have
done?

• what was good and bad
about the experience?

ANALYSIS
• what sense can you make of
the situation?

Gibbs reflective cycle*
*Gibbs, G. (1988). Learning by Doing: a guide to teaching and learning methods. London: Further Education Unit,

A good archer is not known by his arrows but by his aim.
Thomas Fuller

“There is always space for improvement, no matter how
long you’ve been in the business.” Oscar De La Hoya
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