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Level

Create

Evaluate

Analyze

Apply

Understand

Remember

Aawisatdanudou ELOs 1d douaavluniw

Six Cognitive Process Skills
Action verbs

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

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

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

Implement, organize, dramatize, solve, change, construct,
compute, demonstrate, discover, manipulate, modify,
operate, predict, prepare, produce, practice, relate, schedule,
show, solve, choose, use, write

Illustrate, 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

Arrange, define, describe, duplicate, identify, know, label, list,

match, memorize, name, outline, recall, recognize, reproduce,
repeat, select, state, locate

15
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dpg1wmstgu ELOs lu Cognitive Domain muaiduduciioa

Remembering & Understanding

Identify ethical implications of scientific investigations
Differentiate between criminal and civil laws
Recall pharmaceutical terminology

Classify chemical reactions

Applying & Analyzing

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

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. 2019
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luduuav Affection Domain Av:daraudulsuiu Gomw

Affective: Feelings or Emotional Areas (Value, Attitude)

Category

Receiving

Responding

Valuing

Organization

Characterization

Meaning

Willing to receive information, e.g., listens to others
with respect, show sensitivity to social problem, etc.

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.

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.

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 responsi-
bility for his/her own behaviour, accepts professional
ethical standards, adapts behaviour to a value system,
etc.

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.

Anuwong, K. 2019
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@daeivuavmsly Action Verb {u Affective Domain
INgIAUNISUAQVDISUIANLSEN DAvd

Action Verbs: act, adhere, appreciate, ask, accept, answer, assist, attempt,
challenge, combine, conform, cooperate, defend, demonstrate (a belief in),
differentiate, discuss, display, dispute, embrace, follow, hold, initiate,
integrate, justify, listen, order, organize, participate, practice, join, share,
judge, praise, question, relate, report, resolve, share, support, synthesize,
value

Examples of LOs:

Follow the professional standard
Express a willingness to work independently
Communicate well with clients

Resolve conflicting issues between personal beliefs and ethical
considerations

Display a professional commitment to ethical practice

(unoUFUGMSLEDNS Action Verb lu Affective Domain 919{g0udpos:u31 oglu
ahauduta iovonndnubuunusssugy aaHSURANGaSIaW: LU KANGaSUSSTU
K&aMaun 2199:Aavs:y Action Verb luida:ardudundaouuninn3kangasrlu
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910:lUAREIRUNAUMSUNUEIUS:AugauAnY uctduchognouaw Dave Gomw

Psychomotor: Manual or Physical Skills (Dave, 1970)

Category Meaning

Imitation Observing the behaviour 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. 2019
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(Teaching Learning Activities) IRALSsUaWISRRAUZUARNU:AdavMSIRIAQ
WAsut a 16 Gvg1wuponstd Action Verb tu Psychomotor Domain
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Verbs

Adapt, adjust, administer, alter, arrange, assemble,
balance, bend, build, calibrate, choreograph, combine,
construct, copy, design, deliver, detect, demonstrate,
differentiate (by touch), dismantle, display, dissect,
drive, estimate, examine, execute, fix, grasp, grind,
handle, heat, manipulate, identify, measure, mend, mime,
mimic, mix, operate, organize, perform

(skilfully), present, record, refine, sketch, react, use

Anuwong, K. 2019
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CURRICULUM DEVELOPMENT

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

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 a and retrieve scientific
information about a topic, chemical, chemical technique, or an issue
relating 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.

Adapted from UNIVERSITY OF CALIFORNIA SANTA CRUZ
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Master in Chemistry or a B.S. in Biochemistry and
Molecular Biology PLOs

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.

Adapted from UNIVERSITY OF CALIFORNIA SANTA CRUZ
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(Md&1v PLOs s=QuUSsyayon

Ph.D. in Chemistry or Biochemistry PLOs

1. demonstrate understanding of fundamental concepts, 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.

UNIVERSITY OF CALIFORNIA SANTA CRUZ

Mol KnawkéaaularnssvRaNgasATNYS:AUUSTURIAS
USeyauln wa:uSeyeynton SuAdSHANgasNOaIus:aUUIWNSEUNSIUAU

370 PLOs taAdavmstEiAatutcass-aunsAnu ua: PLOs udvnvaiu
HangasAdsanandavnuta:ldudnueuzupomslas:audog
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Mogrwnistdou PLOs Aonw

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

+ Modification (Context)

Examples :

Recognize and formulate + problems + that are amenable to

energy management solutions

Relate + modern biology + concept to conserve the biodiversity

Anuwong, K. 2018

funionquf N1stdgu ELOs AJSOUA
KU Action Verb tmuu uctumougua
gawu3dlr midean wdrinodun
aw1sald Action Verb anadxdold
YU Recognize and Formulate
problems that are amenable to
energy management solutions
(AU 1ATATRTIAUUY) NsIS
Action Verb GulJTa0HaNUAUGSQIUI
wlaunhganFiukdous:lon

dodAryAadavluvintiuluoulysin
AIWAWNSADZY A AdpvnsiHLAalu
WISguAd:ls gutdednududoudo
vdv PLOs Winn uinkSatastdu
13004 Fud1AtY Ap D:ddVASDUAAU
A2WdpvNIsUDVWiDddIulddouldy
(Stakeholders’ Need) Ald3LAs1:HT3
doucusn
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{umstdgu Learning Outcomes 219US:gNAIBHAN
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Apply "SMART" on Writing Learning Outcomes

Specific: accurately states what the successful student is
expected to achieve

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

Achievable: within the range of abilities of the student
Relevant: relatable to the key aims of the program

Timely: achievable within the duration of the study period

Anuwong, K. 2019
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tunismKangasuuugaundu d:15u
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Backward Curriculum Design

Draw knowledge, skills and attitude from individual PLOs, to create
or redesign the courses for the whole program

PLO Knowledge Specific Generic Attitude/ Courses
Skills Skills Affection

Anuwong, K. 2017
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