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OBE: PLOs Formulation
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\

{

2@35mm§mm5£m@ (Expected Learning Outcomes, ELOs)

®*Describe nomenclature
®Explain Outcome-Based Education (OBE) key concept
®Describe steps in PLOs formulation

®Explain Learning taxonomy; and learning dimentions and

levels
® Explain guidelines for PLOs formulation

® (Re)formulate proper Program Learning Outcomes (PLOs)

Anuwong, K. 2023
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,,, ./,\w ecific outcomes that relate to the subject discipline and the

R A

\oq.ﬂ_“___m vm__,:oc_mﬁF w\myu@g%m\u%ai%z@?%@v
Gerneric sometimes ran _.,mwx___m outco mm that relate

to any and all disciplines e.g. written, oral, Eoc_m:)_-mo_«ﬁmmsz

information technology, and team working skills, etc. dh dtm

« Fundamental skills, e.g., literacy and numeracy appropriate to the
level and qualification type

» People skills, e.g., working with others and communication skills

* Thinking skills, e.g., learning to learn, decision making and
problem solving

» Personal skills, e.g., self-direction and acting with integrity

Anuwong, K. 2022
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PLOs Formulation Step

Hsusnimlen i ma,.zsﬁz.m ANUFWITO NOANTIN AnanBnizasly

1. Determine significant &mwm:o_ama_ and gather information from
them

2. For a graduate program with AUN-QA system, choose appropriate
reference(s) for PLOs formulation gap NFQ Gamesjbwn

‘ Determine a method to specify/prioritize stakeholders’ needs and

Need
requirements —{ ’
Reguirerse \ Aok 4 w J&SQ%@
4. Study and choose mﬂmc__srmm,,é %é 3 at __m used

for crafting PLOs

PLOs of your programs
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Soudh €

310  Skills of particular relevance to Business and Management include:

Example of QAA Benchmark Statement

SBg SKA T
A-VD>>
¢ i)
7
leadership and motivating others, nurturing equality, diversity and inclusion

39 Graduates should be able to demonsirate a range of cogritive and inteflectual skills
fogether with competencies specific to business and management, Graduates should aiso
be able to demonstrale relevant personal and interpersonal skils. These include both
subject-specific and generic skill
Su U‘_ ect Benchmark . problem-solving and critical analysis: analysing facts and circumstances lo
determine the cause of a problem, decision-making and selecting appropriate,
sustainable solutions
Statement « research: the abily to analyse and evaluate a range of data, sources of information
and appropriate methodologies, which inciudes the need for strong digial iteracy
and (0 use thal research for evidence-based, responsibie and ethical decision-
making
«  commercialacumen: based on an awareness of the key drivers for business
success, causes of failure and the importance of providing customer satisfaction

and buiding customer oyalty in sustainable ways

. innovation, creativity and enterprise: the abilfty to act entrepreneurially to generate,
develop and communicale ideas, manage and expiot inteliectual property, gain
support and defiver successful and sustainable ouicomes.

. numeracy: the use of quantitative skills to manipulate data, evaluate, estimate and
model business problems, functions and phenomena

. networking: an awareness of the interpersonal skills of effective listening,
negotiating, persuasion and presentation and their use in cultivating business

contacts
. leadership: boundary-spanning, influencing, relational and collaborative working,
including ability to work in partnerships across organisation and sectors

311 Other generic skills and attributes include

. ability to work collaboratively and inclusively with both intemal and external
stakehoiders

. verbal, non-verbal and digital communication

. maum<u=nantw.<é

1, systemic and critical thinking, analysis, synthesis and evaluation
as learmers, a readiness to accept

Jsbs/sbs-busi d- 23.pdf 70a881_10
Anuwong, K. 2024

https://www.qaa.ac.

Who are
significant
stakeholders of
the program?

Society Needs/Reference(s)*

Government/ Ministries AGF
Professional Bodies Needs
Employers sz,g &

" c_v..—kf.—ﬂ.vu} "S>
Students/Alumni Needs o it
Accreditation Bodies Needs (if any)

Anuwong, K. 2022
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Relationship Between Graduate Profile and Programme Learning Outcomes

Graduate Profile/Competences PLO1 | PLO2 |PLO3 |PLO4 | PLOS | PLO6 | PLO7 |

1. Astrong fundamental chemical engineering

| knowledge and the ability to apply and integrate | | |

knowledge to solve problems of chemical engineering
fields systematically

| succeed in the modern workforce including work well
in multi-disciplinary teams, the ability to design and
solve problems, and the ability to communicate
m effectively, and to uphold standards of ethics and [
i professionalism 7

o 3. - =SSR =CEe e RIS IS eSell SRS S S A SF

|

\ |

| 2. The professional skills necessary to be effective and 7*
ﬁ

PLO1: Students are able to explain fundamental chemical engineering knowledge
PLO2: Students are able apply and integrate knowledge to identify, formulate and solve
problems of chemical engineering fields

Adapted from Chemical Engineering, Universitas Indonesi Anuwong, K. 2022

wmsguana/
References*

21st Century/Life Long Learning Skills

Writing Clear Program’s Expected
Learning Outcomes or
Program Learning Outcomes (PLOs)

Anuwong, K. 2022



Learning Outcomes

Learning outcomes are statements of what a learner is
expected to know, understand and/or be able to
* Statement of what students are expected to be able demonstrate after completion of a process of learning.

to do as a result of engaging in the learning process - #.ﬂé.ggéf%a

Expected Learning Outcomes

(e.g., studying a program)

* Expressed from the students’ perspective

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

y of Educational
OEmQme ..qu<_amm action verbs useful
for articulating student _mm_ﬂ_:@ outcomes
in each of 8 of Learning:

@Ooc:;Em @Affective m:a%mv\o:o motor

Btv cmom 0 lunsanloy —Coanitive

Benjamin Bloom (1913 — 1999) =~ pfeshive
Anuwong, K. 2022 = Reycho- mefw
Bloom’s Taxonomy (Revised) _w_ooa s ._.mxozoa< 5m<_mm& Example of Action <m3m
, : Process Skills dhetnomss Ackion verb
. Hw whw“m.ﬂ_nww %%_”_ _mwdﬂum together to form a functional ,zzwm.nﬂ,ém 2 , _. evel Action verbs ot 3 o dﬁb %)G#

formulate, Y devise.
S i Create Generate, plan, compose, develop, create, invent, organize, construct, produce, compile,

* The student can make judgments and justify decisions: appraise, argue, Qmm_mqf Qm<_wm‘ _,mOﬂmm-z__Nm, revise
defend, judge, select, support, evaluate, debate, measure, select, test, 7 A ) S ATE
verify Evaluate Appraise, —.m:r. rate, assess, argue, monitor, n:mn_ﬁ ._Cn_mm~ criticize, critique, contrast,
¢ The student can distinguish between parts, how they relate to nO:n_CQm‘ Hmmn‘ h.CmZ,?\‘ measure, Qmﬁm_‘—ﬁ-Dm‘ Qmﬁm_‘d&‘ mC_UUO—xn\ <m_:m

each other, and to the sﬁ__ structure and purposei compare] Analyze Analyze, break down, compare, select, contrast, deconstruct, discriminate, distinguish,

Sl identify, model, outline, examine, experiment, point out, question, test, separate
* The student carsuse Information in  new way: Apply Implement, organize, dramatize, solve, change, construct, compute, demonstrate,
b g.ua::,.z.« 2o discover, manipulate, modify, operate, predict, prepare, produce, practice, relate,
e e O e R O o T R T schedule, show, solve, choose, use, write
DY s :..,,.nui. i Understand |lllustrate, defend, describe, discuss, distinguish, classify, compare, convert, estimate,
explain, paraphrase, discuss explain, express, classify, generalize, give examples, interpret, identify, indicate, infer,
M;.M,un“mﬁ,w paraphrase, predict, rewrite, review, select, summarize, translate
.._2._,_5_ % SeT n“a”h.ﬁnuﬂeh_ﬁcs 5 Remember |Arrange, define, describe, duplicate, identify, know, label, list, match, memorize, name,
4| - - outline, recall, recognize, reproduce, repeat, select, state, locate

Anuwong, K. 2022 __Anuwong, K. 2022 |




voetoot  Describe 9282__4%5 r

a&,?%m Level 3&:&3:&93&&%&3«:
&: H%:j@ Vo Remembey %_._2&_9,\
Lderganding d o H@imn a0 mbn el

Evaluating and Creating

Formulate problems amenable to ene
solutions

Propose solutions to real world econc
management problems

Develop cost-effective patient care m
health care facilities

Design thermal, fluid and control syst
specifications

Underctands

Remembering & Understanding

Identify ethical implications of scientific inv
Differentiate between criminal and civil law
Recall pharmaceutical terminology

Classify chemical reactions

Applying & Analyzing

Apply knowledge of pharmacotherapy in pz
Relate energy change to chemical formulati
Compare and contrast different business m
Modify guidelines in manufacturing to enak
production

Debate the economic and environmental ef
process

Receiving Willing to receive informat
mwmw@@l@z@“s%g,\ with respect, show sensitiv
Responding Actively participating in his

shows interest in the subje
presentation, enjoys helpir
class discussion, etc.

Valuing Ranges from simple accept

commitment, e.g., appreci
daily lives, show concern fc
sensitivity to cultural differ




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

Action Verbs: act, adhere, appreciate, ask, accept, answer, assist, attempt,

Organization The process that individuals go through as they bring n_gm__m:mm\ combine, conform, cooperate, defend, demonstrate Am belief in),
Bl | Bl together different values, resolve conflict among them and differentiate, discuss, display, dispute, embrace, follow, hold, initiate, integrate,
start to internalize the values, e.g., accepts responsibility justify, listen, order, organize, participate, practice, join, share, judge, praise,
for his/her own behaviour, accepts professional ethical question, relate, report, resolve, share, support, synthesize, value
standards, adapts behaviour to a value system, etc.
Characterization Having a value system in terms of their beliefs, ideas and Examples of LOs:
attitudes that control their behaviour in a consistent and * Follow the professional standard
predictable manner, e.g., displays self reliance in working *  Work independently and willingly
independently, displays a professional commitment to *  Communicate well with clients
ethical practice, maintains good health habits, social and * Resolve conflicting issues between personal beliefs and ethical considerations
emotional adjustment, etc. * Display a professional commitment to ethical practice

A K. 2022
Anuwong, K. 2022 nuwong, 0.

Psychomotor: Manual or Physica g Dave, 1970) Psychomotor: Manual or Physical Skills (Dave, 1970)

>Q_o= Verbs

Imitation of Observing the behaviour of another person an .gg,m

| gy ooy | Pehaviour  Bas ol @ Imitation Attempt, Copy, _B_Sﬁm Mimic, mo__oi Repeat, _uc_u__nmﬁm
Manipulation Ability to perform certain actions by following instructions and Replicate, Reproduce

practicing skills %éﬁugﬁﬁ&&?g? Manipulation  |Act, Build, Execute, Perform, Complete, Accomplish,
Precision Ability to carry out a task with few errors and become more Follow, Play, Produce

precisely without the presence of the original source. Proficiency is

Precision Achieve automatically, Excel expertly, Perform masterfully,
indicated by smooth and accurate performance. ﬂ&cwg&?_mone Y peri Y

Demonstrate skillfully, Calibrate perfectly

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 Articulation Adapt, Construct, Combine, Create, Customize, Modify,
problem. Formulate, Alter, Originate

Naturalization Display a high level of performance naturally without thinking. Skills Naturalization |Create, Design, Develop, Invent, Manage naturally or
are no:&_:ma wmncmsnma Aﬂﬁwﬂ.ﬂo@ﬂ?ma consistently with ease. perfectly
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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

Master in Chemistry or a B.S. in Biochemistry and
Molecular Biology PLOs

Adapted from UNIVERSITY OF CALIFORNIA SANTA CRUZ

Explain the objective of their chemical experiments, properly carry out
the experiments, and appropriately record and analyze the results.

Use computers in data acquisition and processing and use available
software as a tool in data analysis.

Use standard laboratory equipment, modern instrumentation, and
classical techniques to carry out experiments.

Communicate the concepts and results of their laboratory experiments
through effective writing and/or oral communication using the discipline
standards for reporting and citation.

Collaborate effectively as part of a team to solve problems, debate
different points of view and interact productively with a diverse group of
team members.

Anuwong, K. 2022

B.S. or B.A. in Chemistry or a B.S. in Biochemistry
and Molecular Biology PLOs

Adapted from UNIVERSITY OF CALIFORNIA SANTA CRUZ
1. Demonstrate mastery of a broad set of chemical knowledge concerning

the fundamentals in the basic areas of the discipline (organic, inorganic,
analytical, physical and biochemistry).

2. Solve area specific problems by identifying the essential parts of a
problem, formulating a strategy for solving the problem, applying
appropriate techniques to arrive at a solution, test the correctness of the
solution, and interpret their results.

3. Use modern library search tools to locate and retrieve scientific
information about a topic, chemical, chemical technique, or an issue
_‘m_mzzw to chemistry, going beyond textbooks, common handbooks and
general online resources such as Wikipedia.

4. Follow the proper procedures and regulations for safe handling and use
of chemicals.

Anuwong, K. 2022

Ph.D. in Chemistry or Biochemistry PLOs

UNIVERSITY OF CALIFORNIA SANTA CRUZ

1. discuss fundamental concepts, and show mastery of relevant
experimental and theoretical techniques and empirical knowledge
in their specific field.

2. identify a novel research project/problem, develop a plan to
execute/solve it and complete the project with the goal of adding
new knowledge to their field.

3. communicate fundamental knowledge of their field of research, as
well as details of their own research in both written and oral form
to expert and non-expert audience.

Anuwong, K. 2022




* Upon completion of the program, the student will be able to:
Action Verb (Bloom’s Taxonomy) + Object(s) of the verb
+ Modification (Context)

Example:
* Recognize and formulate + problems + that are amenable to
energy management solutions

* Relate + modern biology + concept to conserve the biodiversity

Anuwong, K. 2018

* Use only-one:verb per one program learning outcome. If not
possible, use action verbs from one/adjacent level of Bloom’s
taxonomy per PLO.

Bloom’s Taxonomy U = Remembering/Understanding
A = Applying/Analyzing
E = Evaluating/Creating

* Avoid vague terms like know, understand, think, appreciate,
learn, be familiar with, be acquainted with, and be aware of.
(More associated with teaching objectives than PLOs)

Anuwong, K. 2018
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* Avoid complicated sentence. If necessary, use more than one
sentence to ensure clarity.

* PLOs must be observable, measurable, and capable of being
assessed.

* Bear in mind the timescale within which the PLOs are to be
achieved. Ask if it is realistic to achieve the PLOs with the time and
resources available.

* Before finalize the PLOs, ask important stakeholders and the
alumni if the PLOs make sense to them!
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: a6 .
* Specific: accur ely states what the successful student is
expected to Gchieve daofuctifhun

* Measurable: able to accurately assess whether or not the
outcome has been achieve o, o

* Achievable: within the range of abilities of the student

* Relevant: relatable to the objectives/aims of the program

* Timely: achievable within the duration of the study period
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1. List all stakeholders and their known needs/
requirements on Table 1

2. Write PLOs using the inputs from 1.

3. Identify the level of Bloom’s taxonomy for individual
PLOs

4. Categorize PLOs into subject-specific and generic

outcomes
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Table 1. From Stakeholders’ Needs and/or Requirements to/PLOs
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Table 1. From Stakeholders’ Needs and/or Requirements to PLOs
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’

Needs or Requirements to

1. Alignment with stakeholders
the PLOs

2. SMART PLOs? Alignment of PLOs to the program
objective(s)
* Clear picture? Action verbs used. Wordings are not subjective.
3. Level of Bloom’s taxonomy for individual PLOs (Cognitive-
Affective-Psychomotor)
5. Both subject specific and generic PLOs
6. Program competitive advantage

Anuwong, K. 2018
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