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Assoc.Prof. Kunncadah Anuwong, Ph.D.
AUN-QA Lead Assessor - Srinakharinwirot University
\anssilithuandsdmiumssusuidntasilszguainisuAuinlsnalng (mla.) vinfu

OBE Key Concept: Constructive Alignment

Anuwong, K. 2022

*Explain necessity of CLOs in the context of OBE

*Summarize the concept of learning taxonomy
and characteristics of effective CLOs

*Use SMAAART and CLOs formulation guidelines
to develop and evaluate CLOs

Anuwong, K. 2023
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Course Learning Outcomes, CLOs

* Statement of what students are expected to be able
to do as a result of engaging in the learning process
(e.g., studying a subject/course)

* Expressed from the students’ perspective

* Aligned with Program Learning Outcomes (PLOs)

* Expressed in the form of action verbs leading to
observable, teachable, learnable and assessable
outcomes

Anuwong, K. 2022

Anuwong, K. 2022

Bloom’s Taxonomy (Revised): Cognition

z Oﬂmu * The student can put elements together to form a functional whole, create a
new product or point of view : ble, g t, design, devel
g £ 1. " - .
Learning level Ny ey aogasion, e
g% n.m\: DJm._.Mm_ Uu W\ * The student can make judgments and justify decisions: appraise, argue,
a defend, judge, select, support, evaluate, debate, measure, select, test,

verify

* The student can distinguish between parts, how they relate to
each other, and to the overall structure and purpose: compare,
t, criticize, diff di i
classify, distinguish, experiment

* The student can use information in a new way:
d d solve, use,
illustrate, convert, d ;, discuss, prep

* The Student can construct meaning from oral,
written and graphic messages: interpret,
exemplify, classify, summarize, infer, compare,
explain, paraphrase, discuss

* The student can recognize and recall
relevant knowledge from long-term
memory: define, duplicate, list,
memorize, repeat, reproduce

Anuwong, K. 2022
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_.m<m_ Action verbs

Create Generate, plan, compose, develop, create, invent, organize, construct, produce, compile,
design, devise, reorganize, revise

Evaluate Appraise, rank, rate, assess, argue, monitor, check, judge, criticize, critique, contrast,
conclude, test, justify, measure, determine, defend, support, value

Analyze Analyze, break down, compare, select, contrast, deconstruct, discriminate, distinguish,
identify, model, outline, examine, experiment, point out, question, test, separate

Apply Implement, organize, dramatize, solve, change, construct, compute, demonstrate,

discover, manipulate, modify, operate, predict, prepare, produce, practice, relate,
schedule, show, solve, choose, use, write

Understand |lllustrate, defend, describe, discuss, distinguish, classify, compare, convert, estimate,
explain, express, classify, generalize, give examples, interpret, identify, indicate, infer,
paraphrase, predict, rewrite, review, select, summarize, translate

Remember |Arrange, define, describe, duplicate, identify, know, label, list, match, memorize, name,
outline, recall, recognize, reproduce, repeat, select, state, locate

Anuwong, K. 2022

Example: ELOs

Evaluating and Creating

* Formulate problems amenable to energy management
solutions

* Propose solutions to real world economic and financial
management problems

* Develop cost-effective patient care models for different
health care facilities

* Design thermal, fluid and control systems to meet
specifications

Anuwong, K. 2022

Example: ELOs

Remembering & Understanding

Identify ethical principles of scientific investigations
Differentiate between criminal and civil laws

Recall pharmaceutical terminology

Classify chemical reactions

Applying & Analyzing

.,m,mmm?n:m

Apply knowledge of pharmacotherapy in patient care

Relate energy change to chemical formulation

Compare and contrast different business models

Modify guidelines in manufacturing to enable quality control of
production

Debate the economic and environmental effects of energy conversion

process
Anuwong, K. 2022

ffective; Feelings or Emotional Areas (Value, Attitude)

w ng to receive m:_moqimﬁ_o:, eg., _mﬁm,:m to others
with respect, show sensitivity to social problem, etc.

Responding Actively participating in his/her own learning, e.g.,

shows interest in the subject, willing to give a
presentation, enjoys helping others, participates in
class discussion, etc.

Valuing Ranges from simple acceptance of a value to one of

commitment, e.g., appreciate the role of science in our
daily lives, show concern for the others’ welfare, show
sensitivity to cultural differences, etc.

Anuwong, K. 2022



Affective: Feelings or Emotional Areas (Value, Attitude) (con’t)

The process that individuals go through as they bring
together different values, resolve conflict among them and
start to internalize the values, e.g., accepts responsibility
for his/her own behaviour, accepts professional ethical
standards, adapts behaviour to a value system, etc.
Characterization Having a value system in terms of their beliefs, ideas and
attitudes that control their behaviour in a consistent and
predictable manner, e.g., displays self reliance in working
independently, displays a professional commitment to
ethical practice, maintains good health habits, social and
emotional adjustment, etc.

qumaNmzo: .

Anuwong, K. 2022

Affective: Feelings or Emotional Areas (Value, Attitude) (con’t)

Examples of LOs:

* Follow the professional standard

* Explain the value of working independently

* Communicate with clients willingly and attentively using the
S-M-I-L-E approach

* Resolve conflicting issues between personal beliefs and
ethical considerations

» Display a professional commitment to ethical practice

Anuwong, K. 2022

Bloom's Taxonomy of Learning Domains: Affective Domain

Receiving
Phenomena

Responding to
Phenomena

Valuing

Organization

Internalizing values
(characterization)

_B:mmo:

Psychomotor: Manual or Physical Skills (Dave, 1970)

Action Verbs:

asks, chooses, describes, follows, gives, holds, identifies, locates, names,
points to, selects, sits, erects, replies, uses.

answers, assists, aids, complies, conforms, discusses, greets, helps,
labels, performs, practices, presents, reads, recites, reports, selects,
tells, writes.

completes, demonstrates, differentiates, explains, follows, forms,
initiates, invites, joins, justifies, proposes, reads, reports, selects, shares,
studies, works.

adheres, alters, arranges, combines, compares, completes, defends,
explains, formulates, generalizes, identifies, integrates, modifies, orders,
organizes, prepares, relates, synthesizes.

acts, displays, discriminates, influences, listens, modifies, performs,
practices, proposes, qualifies, questions, revises, serves, solves, verifies.
Anuwong, K. 2022

Woo Action Verb weald’  Bloom ws:dHIE Dave

| Ocmmqs:m the cmfmioE of another person and copying this
behaviour

Manipulation Ability to perform certain actions by following instructions and
practicing skills

Precision Ability to carry out a task with few errors and become more
precisely without the presence of the original source. Proficiency is
indicated by smooth and accurate performance.

Articulation Ability to co-ordinate a series of actions by combining two or more

skills. Patterns can be modified to fit special requirements or solve a
problem.

Naturalization

Display a high level of performance naturally without thinking. Skills
are combined, sequenced and performed consistently with ease.

Anuwong, K. 2024




Psychomotor: Manual or Physical Skills (Dave, 1970)

>S_os <m_&m

>2m39 no_o<. _3_38 2__3_9 _“o__oE xmumm.ﬁ _uc_u__nmﬁm
Replicate, Reproduce

Act, Build, Execute, Perform, Complete, Accomplish,
Follow, Play, Produce

_.B;m:o:

Manipulation

Precision Achieve automatically, Excel expertly, Perform masterfully,
Demonstrate skillfully, Calibrate perfectly
Articulation Adapt, Construct, Combine, Create, Customize, Modify,

Formulate, Alter, Originate
Create, Design, Develop, Invent, Manage naturally or
perfectly

Naturalization

Anuwong, K. 2024

Guidelines for Writing Course Learning Outcomes

* Upon completion of the course, the student will be able to:
Action Verb (Learning Taxonomy) + Object(s) of the verb
+ Modification (Context)
Or

Action Verb (Learning Taxonomy) + defined by me__nm.n and Observable
terms

Example:
* |dentify + problems + related to economic situations

Anuwong, K. 2022

Psychomotor: Manual or Physical Skills

» Copy a work of art.

» Perform a skill while observing a demonstrator.

* Follow instructions to build a model.

« Combine a series of skills to produce a video that involves
music, drama, color, sound.

« Perform a skill or task without assistance.

* Maneuver a car into a tight parallel parking spot.

« Operate a computer quickly and accurately.

« Display competence while playing the piano.

Anuwong, K. 2024
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gbarwsm..m>§4 1P &Ms.x.?i ?%&
* Avoid vague terms like know, understand, learn, be familiar
with, be acquainted with, and be aware of.

* Use only one verb per learning outcome. If not possible,
use action verbs from 1-2 adjacent levels of learning

taxonomy per CLO.
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* Specific: accurately states what the succ
expected to achieve o nosttvm - iWox

* Measurable: able to accurately assess w
outcome has been achieve

¥¥ Aligned: consistent with and support PL(

* Achievable :@alkstudents should be able
* Applicable: related to knowledge/skills li
* Relevant: related to the objectives/aims
* Timely: achievable within the duration ¢
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PLO: Students are able to design solutions for
technical problems in fluid system

>z>_r<Nm
Predict how the pressure difference between A and
B will change if the flow rate is increased. Explain
this problem your prediction

+  Identify what is required for a flow to be + Compare your solution procedure 1o this problem o
considered “incompressible” how you would solve problems X and Y. Find and

describe a common solution procedure for these

Czcmmmq>zc problems
Summarize the key ingredents nvolved m<>FC>.~.m

in your solution
Defend the negiect of elevation

+ Explain the elements of the problem
statement that clue you in that this is a changes on the pressures measured at

Bernoulh problem Aand B
« Assess the affects of friction on this

problem — how would friction effect this

wm!mgmmm
List and describe the assumptons
required (o apply the Bemoulli Equation 1o

APPLY problem?
n REATE
—-— - invent and describe a practical use for
! the device shown
! g "‘ t = Create your own Bemoulli Equation
™% Tom f.u. rom problem involving water flow in pipes
Adjusted from | ! + Compose a ‘solution manual® version

of your solution, such that a student with
little knowledge of the Bemoulli equation
could understand your solution.

Wt Sow YD1 TP Coptraciog 0w &% Shown
17w orenswren ot gages A anc B are 35aa and

. 100Pa, reagectvesy. what 4 e Somene Q7 Assurre
Eaglaeutig siasdy, minco. ecomorosetin fow Fapisin your
Purdue aawar
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~ Articulating your course outcomes
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* What are the essential things students must know to be able to
succeed in the course?

* What are the essential things students must be able to do to
succeed in the course?

* What knowledge and/or skills do students bring to the course
that this course will build on?

* What knowledge and/or skills will be new to students in the
course?

* What other areas of knowledge/skills are connected to this

course or built upon this course?
Anuwong, K. 2022
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1. Alignment with the PLOs, particularly level of learning
and contents. CLOs must necessarily be a subset of
PLOs (and YLOs). (aun-QA v.4:R.1.2)

Note: If BCD are used, CLOs usually align with PLOs.
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SMAAART CLO
wordings used.

3. Alignment with course objective(s)
4. Each CLO’s learning level?
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