Outcome Based Education and Assessment

Outcome Based Education (OBE)

Outcome Based Assessment (OBA)

and

Taxonomy of Learning Domains

Dr. Zahid Halim Modified by:
Coordinator QEC, and AP FCSE Engr. Dr. Muhammad Usman
zahid.halim@agiki.edu.pk Assistant Professor

Faculty of Engineering Sciences
Dr. Khalid Rehman m.usman@giki.edu.pk

Member ASC, and AP FME
khalid.rehman@giki.edu.pk

Dr. Farrah Fayyaz
Member ASC, and AP FEE
ffayyaz@giki.edu.pk

Quality Enhancement Cell, Ghulam Ishaqg Khan Institute of Engineering Sciences and Technology, Topi




Outcome Based Education and Assessment

Why This Briefing?

« PEC is a member of WA (Washington Accord)

— The Washington Accord is an international accreditation agreement for
professional engineering academic degrees, between the bodies
responsible for accreditation in its signatory countries.

* Requirement by WA Is a practicing Outcome-Based Education
(OBE).

https://www.ieagreements.org/accords/washington/
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m SIGNATORIES HAVE FULL RIGHTS OF PARTICIPATION IN THE m

ACCORD

Qualifications accredited or recognized by other signatories are recognised by each signatory as being
substantially equivalent to accredited or recognised qualifications within its own jurisdiction.

— Korea - Represented by Accreditation Board for Engineering Education of Korea (ABEEK) (2007)
— Russia - Represented by Association for Engineering Education of Russia (AEER) (2012)
— Malaysia - Represented by Board of Engineers Malaysia (BEM) (2003)

— China - Represented by China Association for Science and Technology (CAST) (2016)

— South Africa - Represented by Engineering Council South Africa (ECSA) (1933)

— New Zealand - Represenied by Engineering New Zealand (EngNZ) (1939

— Australia - Represented by Engineers Australia (EA) (1989)

— Canada - Represented by Engineers Canada (EC) (19689)

— Ireland - Represented by Engineers Ireland (EI) (1989)

— Hong Kong China - Represented by The Hong Kong Institution of Engineers (HKIE) (1995)
— Chinese Taipei - Represented by Institute of Engineering Education Taiwan (IEET) (2007)
— Singapore - Represented by Institution of Engineers Singapore (IES) (2006)

— 8ri Lanka - Represented by Institution of Engineers Sri Lanka (IESL) (2014)

— Japan - Represented by JABEE (2005)
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— India - Represented by National Board of Accreditation (NBA) (2014)
— United States - Represented by Accreditation Board for Engineering and Technology (ABET) (1389)

— Turkey - Represented by Association for Evaluation and Accreditation of Engineering Programs (MUDEK)
(2011)
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— United Kingdom - Represented by Engineering Council United Kingdom (ECUK) (1989)




Outcome Based Education and Assessment

— Costa Rica - Represented by Colegio Federado de Ingenieros y de Arguitecios de Costa Rica (CFIA) (2020)
— Pakistan - Represented by Pakistan Engineering Council (PEC) (2017)

— Peru - Represented by Instituto de Calidad y Acreditacion de Programas de Computacion, Ingenieria y
Tecnologia (ICACIT) (2018)

PROVISIONAL SIGNATORIES ARE RECOGNISED AS HAVING
APPROPRIATE SYSTEMS AND PROCESSES IN PLACE TO
DEVELOP TOWARDS BECOMING A FULL SIGNATORY

— Chile - Represented by Agencia Acreditadora Colegio De Ingenieros De Chile 3 A (ACREDITA CI)

Provisional Status Approved in 2018,

— Thailand - Represented by Council of Engineers Thailand (COET)

Provisional Status Approved in 2019,

— Bangladesh - Represented by The Institution of Engineers Bangladesh (IEB)

Provisional Status Approved in 2016.

— Mexico - Represented by Consejo de Acreditacion de la Ensefianza de la Ingenieria (CACEI)

Provisional Status Approved in 2016.

— Philippines - Represented by Fhilippine Technological Council (FTC)

https://www.ieagreements.org/accords/washington/signatories/

Provisional Status Approved in 2016.

— Myanmar - Represented by Myanmar Engineering Council (MEngC)

Provisional Status Approved in 2019,
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Outcome Based Education and Assessment

What Is Outcome Based Engineering Education?

IT’S NOT WHAT WE TEACH,
IT°S WHAT YOU LEARN
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Outcome Based Education and Assessment

Outcome-Based Education (OBE)

OBE is an educational process that focuses on what students can do or the
gualities they should develop after they are taught.

OBE involves the restructuring of curriculum, assessment and reporting
practices in education to reflect the achievement of capabilities or qualities
rather than accumulation of course credits.

It requires that the students demonstrate that they have learnt the required
skills and content (quantitatively).
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Outcome Based Education and Assessment

Focus and Benefits of OBE

« OBE addresses the following key questions:
— What do we want the students to have or be able to do?
— How can we best help students achieve it?
— How will we know whether the students have achieved it?

— How do we close the loop for further improvement (Continuous Quality
Improvement (CQI))?

« Benefits of OBE:

« More directed & coherent curriculum.

« Well-rounded graduates who will be more “relevant” to industry & other
stakeholders

« Continuous Quality Improvement (CQI) is in place.
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Outcome Based Education and Assessment

O Criteria of OBE-based Accreditation

Criterion 1: Program Educational Objectives (PEOS)
Criterion 2: Program Learning Outcomes (PLOSs)
Criterion 3: Curriculum and Learning Process

Criterion 4. Students

Criterion 5: Faculty and Support Staff

Criterion 6: Facilities and Infrastructure

Criterion 7: Institutional Support and Financial Resources
Criterion 8: Continuous Quality Improvement

Criterion 9: Industrial Linkages

© 00N Ok owDhE

https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf
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Outcome Based Education and Assessment

A Model Hierarchy of Outcomes

Vision and Mission of the Institution/Faculty Mission
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Outcome Based Education and Assessment

GIK Institute’s Vision and Mission
Vision

The Institute aspires for the leadership role in pursuit of excellence in
engineering, sciences and technology.

Mission

The Institute is to provide excellent teaching and research environment
to produce graduates who distinguish themselves by their professional
competence, research, entrepreneurship, humanistic outlook, ethical
rectitude, pragmatic approach to problem solving, managerial skills and
ability to respond to the challenge of socio-economic development to
serve as the vanguard of techno-industrial transformation of the society.
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Outcome Based Education and Assessment

Faculty Mission

Faculty of Engineering Sciences

To produce capable engineers working as responsible global citizens,
future leaders of society and leading practitioners of Engineering Sciences.
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Outcome Based Education and Assessment

Program Educational Objectives

Faculty of Engineering Sciences

Program Educational Objectives

Graduates having a strong scientific foundation practicing as

Competent and ) . - . . :
PEO1 . _ competent, continuously developing engineers in Engineering
Multifaceted Engineers

Sciences related fields.

Graduates providing leadership in their organizational and

Professionalism and
PEO 2 _ technical capacities, working whether as an individual or as
Leadership

part of a team.

Graduates acting as ethical and responsible professionals

PEO 3 Broader Perspective  providing solutions with due consideration to economic,

environmental and safety impacts of their work on saciety.|

Table 0-1: Program Education Objectives (PEOs)
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Outcome Based Education and Assessment

The 12 PLOs

Faculty of Engineering Sciences

1. Engineering Knowledge 7. Environment and Sustainability

2. Problem Analysis 8. Ethics

3. Design/Development of 9. Individual and Teamwork
Solutions 10. Communication

4. Investigation 11. Project Management

5. Modern Tool Usage 12. Lifelong Learning

6. The Engineer and Society

https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf

_Courses + Labs + FYP + Internship
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Outcome Based Education and Assessment

The 12 PLOs

Faculty of Engineering Sciences

GA1l Engineering Knowledge:
An ability to apply knowledge of
mathematics, science,
engineering fundamentals and
an engineering specialization to
the  solution of complex
engineering problems.

GA2 Problem Analysis: An
ability to identify, formulate,
research literature, and analyze
complex engineering problems
reaching substantiated
conclusions using first principles
of mathematics, natural sciences
and engineering sciences.

3.

GA3 Design/Development of
Solutions: An ability to design
solutions for complex
engineering problems and

design systems, components or
processes that meet specified
needs with appropriate
consideration for public health
and safety, cultural, societal, and
environmental considerations.

https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf
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https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf

Outcome Based Education and Assessment

The 12 PLOs

Faculty of Engineering Sciences

GA4 Investigation: An ability to 6.
Investigate complex engineering
problems in a methodical way
Including literature survey, design
and conduct of experiments,
analysis and interpretation of
experimental data, and synthesis
of Iinformation to derive valid
conclusions.

GA5 Modern Tool Usage: An ability
to create, select and apply
appropriate techniques, resources,
and modern engineering and IT tools,
Including prediction and modeling, to
complex engineering activities, with

~.an understanding of the limitations

The Engineer and Society: An
ability to apply reasoning
Informed by contextual
knowledge to assess societal,
health, safety, legal and cultural
Issues and the consequent
responsibilities  relevant to
professional engineering
practice and solution to
complex engineering problems.
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Outcome Based Education and Assessment

The 12 PLOs

Faculty of Engineering Sciences

GA7 Environment
Sustainability: An ability to
understand the impact of

professional engineering solutions
In societal and environmental
contexts and demonstrate
knowledge of and need for
sustainable development.

GA8 Ethics: Apply ethical
principles and commit to
professional ethics and

responsibilities and norms of
engineering practice.

and 9.

GA9 Individual and
Teamwork: An ability to
work effectively, as an
iIndividual or in a team, on
multifaceted and Jor
multidisciplinary settings.

https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf
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Outcome Based Education and Assessment

The 12 PLOs

Faculty of Engineering Sciences

10. GA10 Communication: An ability 11. GA11l Project Management:

to communicate effectively, orally An ability to demonstrate
as well as in writing, on complex management skills and apply
engineering _activities with the engineering  principles to
engineering community and with one’s own work, as a member
society at large, such as being and/or leader in a team, to
able to comprehend and write manage projects In a
effective reports and design multidisciplinary environment.

documentation, make effective
presentations, and give and
receive clear instructions.

12. GA12 Lifelong Learning: An ability to recognize
Importance of, and pursue lifelong learning in the broader
context of innovation and technological developments.

https://www.pec.org.pk/Downloadables/Accreditation/PEC%200BA-Manual%202014.pdf
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PLO 2
PLO 3
PLO 4
PLO S
PLO 6

PEO 1
Graduates having a strong scientific foundation

practicing as competent, continuously developing

engineers in Engineering Sciences related fields.

— PLO 12

PLO 10
PLO 11

PEO 2
Graduates providing leadership in their
organizational and technical capacities, working
whether as an individual or as part of a team.

PLO S

PLO 7
PEO 3 PLO 8

Graduates acting as ethical and responsible
professionals providing solutions with due
consideration to economic, environmental and
safety impacts of their work on society.

t

Figure 2-1: PEOs encompass with the Graduate Attributes

d Assessment
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Outcome Based Education and Assessment

Course Learning Outcomes (CLOs): Learning Domains

V Taxonomy of Learning - A brief introduction - Editor (Roland E. Pittman)
1. Cognitive ) Skills in the cognitive domain revolve
Bloom’s Model around knowledge, comprehension, and

critical thinking on a particular topic

v

2. Affective ) S(illsin the affective domain describe the

way people react emotionally and their
ability to feel other living things' pain or joy.

Krathwohl and Bloom’s Model

et

3. PSychOomoOtOr =) sikils in the psychomotor domain

Simpson’s Model describe the ability to physically manipulate
a tool or instrument like a hand or a
cog-ni-tive hammer.
e ﬂf ;’;i“‘;/hf/ A af-fectiivemn psy-cho-met-ric
adjective f;;ﬂglfe}.‘m/ ‘c R
mE /o fekurv/ @ NAME / sarks'metrik/ @
© EXAMPLE BANK adjective adjective
[usually before noun] [only before noun] (technical)
connected with mental processes of understanding (technical) ‘ . . A=y used for measuring mental abilities and processes
a child's cognitive development connected with emotions and attitudes

. Al psychometric testing
cognitive psychology affective disorders
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Learning Domains: Cognitive Domain Levels

Bloom’s Taxonomy Krathwohl Taxonomy
1956 2001

: Eva‘lu’ahe’f\-\

|

i

i

' Appl
pply

1

Knowledge Remember X

Noun » to Verb Form

https://thesecondprinciple.com/essential-teaching-skills/blooms-taxonomy-revised/
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Learning Domains: Cognitive Domain Levels

Exhibit memory of learned materials by recalling facts, terms, basic
concepts and answers

C1 Knowledge
|

Demonstrate understanding of facts and ideas by organizing, comparing,

C2 Comprehensmn translating, interpreting, giving descriptions, and stating the main ideas

Using acquired knowledge. Solve problems in new situations by applying
acquired knowledge, facts, techniques and rules in a different way

courses

C3 Application

Examine and break information into parts by identifying motives or causes.
Make inferences and find evidence to support generalizations

C4 Analysis

Present and defend opinions by making judgments about information,

C5 Evaluation validity of ideas or quality of work based on a set of criteria

. Compile information together in a different way by combining elements in a
C6 SyntheSIS new pattern or proposing alternative solutions

http://www.teacherprofiles.co.uk/uploads/documents/oriainals/Bloom's%20Taxonomy.pdf
https://www.apu.edu/live_data/files/333/blooms_taxonomy_action_verbs.pdf
Quality Enhancement Cell, Ghulam Ishag Khan Institute of Engineering Sciences and Technology, Topi




Bloom's Taxonomy — Cognitive (Sample Verbs)

Understand

Remember Apply m Create
N  —————————————— N
: - Compare .
Describe Explain Complete il Justify Plan
\. v \ J \. = \ v \ \. v
7 N N g ™
Name Compare Use —  Examine — Assess Invent
c
J \, J O \ / 3 - \ / \ J
N R = - N s N
©
Find Discuss 2 Examine Explain —  Prioritize Compose
o
v \ 7 Q \ / \ J . v \ J
| —— wma— < ) e —  SEEEEE— )
1
List Predict o™ lllustrate Identify - Recommend Design
» |- U \. s \ > \ & e o
Z N T —— 's N )

—  Relate Outline —  Classify — Categorize — Rate —  Construct
\ v, \, / \ v - = \ = \ 7
 — A ———— o
- Write Restate - Solve — Investigate |1 Decde —  Imagine

Choose

c2 conpoarson
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Learning Domains: Affective Domain levels

Internalizing Values
Organization
Valuing

Responding

Receiving

https://www.vectorsolutions.com/resources/blogs/teaching-
attitudes-the-affective-domain-of-learning-and-learning-objectives/
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KRATHWOHL & [ wirsre

. AFFECTIVE DOMAIN?
Leg BLOOM'S AFFECTIVE TAXONOMY | jrostestchaversmacang ;0|
concern, interest, and

DOES THE STUDENT ACT responsibiliy. Often assessedby
CONSISTENTLY WITH THENEW ability to listen and respond in

the environment and by atitudes

VALUE? i

and values appropriate for the
Concerned with cH nRA[:TEH UH field of study.
PATTERNS OF ADJUSTMENT BY VALUE

Act Discnminate, Display, Influence,
Internalize, Listen, Modify, Perfarm,
Praciice, Propose, Qualify, Question,
Revise, Serve, Solve, Use, Verify

ORGANIZATION Concemed with the developmentof a

DOES THE STUDENT SHOW PHILOSOPHY OF LIFE
INVOLVEMENT & COMMITMENT? *gheref Ater, Aange, Codiy,

. ombine, Compare, Defend,
Concerned with

Discrminate, Display, Explain,
ATTITUDES & APPRECIATION Generalize, ldentfy, Integrate, Madify,

Accept, Complete, Defend, Describe, . I
Devote, Differentate, Explain, Follow, VALUING Orcer, Organlz?é;:zﬁ;i. I;?e?;%
Form, Intiate, Invite, Join, Justfy, ’
Propose, Puruse, Read, Report, Seek,

https://lynnleasephd.com/2018/08/23/krathwohl-and-blooms-affective-taxonomy/

Seledt, Share, Sdy, Work CAN THE STUDENT SHOW A NEW
BEHAVIORDUETO AN

RESPONDING EXPERIENCE?

|STHE STUDENT AWARE OF OR Concerned with
RESPONDING TO THE INTEREST, SEEKING, &
ENJOYMENT

ENVIRONMENT? Answer, Assist, Complete, Comply,
Concerned with Conform, C ate, Di ,
SIMPLE AWARENESS & RECEIVING Examine, Grlr'neet, Dl-'ljjs:rLabell,S Sub:,
SELECTIVE ATTENTION Perform, Practice, Present, Read,
Accept Ask, Attend, Choose, Describe, Recite, Repor, Respond, Select, Tell,
Develop, Follow, Give, Hold, Identfy, Write

Locate, Name, Point to, Recognize,

TR _ Seledt, St Erect, Reply, Use TIPS/ LYNNLEASEPHD.COM
: uality En d Technology, Topi
20 Lk
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Learning Domains: Psychomotor Domain levels

The ablllty to use sensory cues to gwde motor act|V|tyI

Examples: Detects non-verbal communication cues. I
l Readiness to act. Examples: Knows and acts upon a:
:P2 Set seqguence of steps in a manufacturing process. Recognize,

|P1 Perceptlon

B. one's abilities and limitations I

(-5: The early stages in learning a complex skill that includes:

—1,P3 Guided response imitation and trial and error. Examples: Performs a

I mathematical equation as demonstrated I

: This is the intermediate stage in learning a complex skill.:

P4 Mechanism Examples: Use a personal computer. Repair a leaking tap.

I Drive a car. I

T The ‘skillful performance of motor acts that involve complex

Complex overt movement patterns. Examples: Maneuvers a car into a tight

response parallel parking spot. Operates a computer quickly and
accurately.

Skills are well developed and the individual can modify

P6 Adaptation movement patterns to fit special requirements. Examples:

Responds effectively to unexpected experiences.
Creating new movement patterns to fit a particular situation
P7 Origination or specific problem. Examples: Constructs a new _theory.
Develops a new and comprehensive training programming

Quality Enhancement Cell, Ghulam Ishaqg Khan Institute of Engineering Sciences and Technology, Topi



https://www.sun.ac.za/english/learning-teaching/ctl/Documents/Summary of all domains.pdf

https://www.sun.ac.za/enaglish/learning-teaching/ctl/Documents/Summary%200f%20all%20domains.pdf

Psychomotor (Sample Verbs)

P1 -
Perception

= describes

P4 -

Mechanism

assembles

— detects

builds

= differentiates

calibrates

= distinguishes

completes

— feels

constructs

= identifies

dismantles

- recognizes

s [l P2 Cue
arranges - assembles
begins - builds
displays = calibrates
explains —=| copies
prepares = dismantles
reacts - measures
responds — reproduces

measures

P5 - Complex P6 - P7 -
overt response Adaptation Origination
assembles = adapts arranges
builds — adjusts builds
calibrates = alters combines
coordinates =1 changes composes
demonstrates| | integrates constructs
dismantles - rearranges creates
dissects —1 reorganizes designs
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Sample Mapping of Courses to PLOs

Annex D — Mapping of Courses on PLOs, learning domains and taxonomy levels

Nomenclature used in this table: The value in any cell in the following table contains a combination of capital letters and numerals. Capital
letters indicate the learning domain, i.e. C= Cognitive, P= Psychomotor and A= Affective, and the numbers indicate the Bloom’s taxonomy
level for the nomenclature, i.e. C331 in column 1 for C5101 indicates that this course is only mapped to PLO 1, and the two CLOs for this
course are mapped to Cognitive level 3, whereas one CLO is mapped to Cognitive level 1.

Engineering Courses
Semester Learning Domains and Taxonomy Levels
No. Course Code Course Title 1 2 3 4 5 B 7 8 9 10 11 12
CH101 Chemistry for Engineers C34
Occupational Health and
CH161 Safety C34
C5101 Introduction to Computing C331
C5101L Computing Lab P333
English Language and
HM101 Communication Skills A2(C33
ME101 Workshop Practice
MT101 Calculus | C333
PH101 Mechanics C333
1 PH101L Mechanics Lab P333
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Supporting Components in OBE

* Open-ended Labs (more on these in upcoming talks)

« Complex Engineering Problems (more on these in
upcoming talks)

 Rubric-based assessment

« Participation of faculty and staff in OBE

Quality Enhancement Cell, Ghulam Ishaqg Khan Institute of Engineering Sciences and Technology, Topi




Outcome Based Education and Assessment

Rubrics-based assessment

There are three common
types of rubrics:
— Analytic Rubrics
- Developmental Rubrics
— Holistic Rubrics

CLOs PLOs
Taxonom Excellent Good Satisfactory Poor Scor
y Level o
7.5-5.0 4.9-2.5 2.4-0.1 0
CLO2 PLO4 P-3 Student can Student can Student can Student
(Guided independently  perform perform cannot
RESDONS perform thermal thermal perform
3 P thermal characterizatio characterizatio thermal
characterizatio n with minimal n with some characterizatio
n help help n
CLO3 PLOS8 A-3
]itlllj:\;gé all 1ab Student Student barely Student did
(Valuing) followed some followed lab not follow lab
protocols
lab protocols protocols protocols
completely

Total scorein Lab
/15
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Participation of faculty and staff in OBE

« Ownership of the OBE-based system by the faculty and stuff (if any
component of OBE falils, the entire faculty/staff fails).

 Submission of course/lab files on due time (at the end of each
semester).

« Compilation of data by OBE sub-teams on time (such as meeting
minutes, CQI cycles etc.)

Quality Enhancement Cell, Ghulam Ishaqg Khan Institute of Engineering Sciences and Technology, Topi




Outcome Based Education and Assessment

Feel free to contact:
OBE Coordinator

HoD/Dean Thank you
Batch Advisor

Course Instructors for I iSte n i n g
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