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1. NTT (Japan) 1. Microsoft (USA)
2. Industrial Bank of Japan (Japan) 2. Apple Inc. (USA)
3. Sumitomo Bank (Japan) 3. Amazon.com, Inc. (USA)

4. Fuji Bank (Japan) 4. Alphabet Inc. (Google) (USA)
5. Dai-Ichi Kangyo Bank (Japan) 5. Berkshire Hathaway (USA)

6.1BM (USA) 6. Facebook (USA)
7. Mitsubishi Bank (Japan) 7. Alibaba Group (China)
8. Exxon (USA) 8. Tencent (China)

). Tokyo Electric Power Company (Japan) 9.Johnson & Johnson (USA)
10. Royal Dutch Shell (UK)

Quantum Transformation

Digital Transformation

Keywords in digital era: Globalization, internet, digitization,
searchable, EV avutonowous vehicle, e-media, ete.
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20th century
Fixed Solution

Jigsaw puzzle Knowlege, skill

Information processing power

lef century
Non-fixed solution

Creativity, decision, expression

lnfrma’aon compiling power

Thai, English languages B8NG . o ymynication literacy
Mathematics B =S8 |ogical thinking literacy

Science Simulation literacy
Geographics, civies SIS SN R ol play literacy

Physical education, arf Presentation literacy
~ information

Fanily Human power fundamental Sports, art,
NIPY(EE Stamina, patience, spirit, concentration, balancing IRULIACTAA(S
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Learning Pyramid

average Lecture
student :
retention

rates

Active
Learning

Passive 4
Learning !

Education 3.0 ana 4.0

m Education 1.0 — Lectures and
memorization

m Education 2.0 - Internet-enabled learning

= Qpen sourcing

m Education 3.0 - Knowledge-producing
education

m Education 4.0 - Innovation-producing
education

Hiran Amarasekera | 2015 |
www.sjp.ac.lk Arthur M. Harkins, University of Minnesota

CONNECTIVITY
‘Smart’

III > technologies;
o 0600 0 Cloud computing;
Big data;
MECHANISED MASS PRODUCTION AUTOMATION Networked

PRODUCTION Assembly lines and IT and machines and
Steam engines electricity electronics processes

The stages of industrial development
Source: Oxford Analytica
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What are differences between jigsaw and lego?
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Step 1 + Step 2

[Step 1 Stakeholder requirement] +

[Step 2 Perfect graduates at the end of Program]
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competent scholar
from
DEVELOPMENT

Thinking:
|

Critical and self-critical abilities
Capacity for analysis and synthesis

Knowledge:

Capacity to generating new ideas

Basic knowledge of the field of study
and the field of the profession (Up to

date) Capacity for applying knowledge

< y
Perfect

in practice

situations

Adaptability: Capacity to adapt to new

G rad U ate Teamwork: ability to work in an
At the end of program interdisciplinary team

Learning: Capacity to learn

Interpersonal skills
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Thinking:
Critical and self-critical abilities

Capacity for analysis and synthesis
Capacity to generating new ideas

Knowledge:

Basic knowledge of the field of study
and the field of the profession (Up to

date) Capacity for applying knowledge
in practice

Adaptabil'ﬂ: Capacity to adapt to new
situations

Teamwork: ability to work in an
interdisciplinary team

Learning: Capacity to learn

Interpersonal skills
ICT Iiteracx




Step 3

NISIVoUWaaWsSNISISYUSS=AUNangns (Writing your PLOS)

wadwsmsiSoug (Learning Outcomes) HUNET WNFANSSUNGISUU
ausnidavoanidususssulia=aunsndnia:us:10uwals wadwsnsiSous
IJunduENIS? (Achievement) VauiSuunawnNaUNSISuusSTunsAa:uniSou
¥R $1381 NINSSUIASURANGRS Ila:nandnsdntonlivAodntiSou
AovaWISNNIA KAINS:UoUNSISYUSIFA:-UNISYU $18381 HaNdRs Yad
NANUHLISVAIWAAWSMSISUUSTINFU WaawsSNISISoUS=Aouiduwn#-
NSsUAWISuUSTDY M (Active) @189 (Achievable) Sala:Us:ITuwals
(Assessed) IngwadwsnisiSousTunanansniivg AovdnouBoulouna:
AUWUSAU (Aligned) TUNNS=AUAIIA HANGAS S8 UNISBU 1A:NNSSU

waawsmsiSouvounandns (Program - level Learning Outcomes;
PLO) v:10unowmandwnAnssuiidususssuvoudiSouniluwadnise
IAAYOONTINANLSIA-AUINITRRAINAINNS-UOUNTSISUUSHAOANRANENS
WaaWsSNSISUUSS:AUNANENS:ITUTONI DS UIUWNANSSUDE WNIWE)
a-NoullUs:=avAdnuAinAMUUSEYVaInaANaNSs ATUANBNU:UNUAIRAWY
Us:auA (Graduate attributes) vauurndngnagiia:nandmsiiazanouiivnoiu
RavNIsvavwidoulndouidavounandns
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Omﬂnﬁoumnénansﬁoosozls (Be able to Know) Zuiisiouriléi (Be able
to Do) Hia:AAn9sidU (Be able to be) MDUSUSSSU BAIoU ia:Us:Tuli

anuru:zd1Aryvou PLO
PLO i0uwnanssuniidganaaniia:auisndnle

PLO donndaauniuddonAl wusha 1a:Ussnyn vauriunidngnas
la:nangdns

PLO a:foufivnonusiavnsvauidoulidouiduvevnandns

PLO ASBUAAUNY ADUSIA:NNU:IAWNWIBIBW (Subject
specific) la:ndudia=NNuy=NolU (Generic)

PLO FiovARIia-nNausounusniwosgiunandnsiwonou
donnaay (Coherence) vounandns

Generic format of Learning Outcome

sUnuun1siveuwaawsn1sISous

Action Verb S Object + Qualifying

Phrase

(ANSENA:NOUWNFINSSU) (NSSL) (douveny)
Example

On successful completion of this course students will be able to design, create and use a mechanical device which can perform a
routine, specified function and that meets Australian and New Zealand standards.

On successful completion of this course students will be able to prepare and present a legal argument to support a defence based
on available and valid evidence, with reference to contemporary common law precedents for a specified case study.

By the end of this course, students will be able to review and critique a performance art work, with reference to contemporary
theory of artistic criticism.

Graduates will demonstrate an ability to design a system, component, or process to meet desired needs within realistic constrains
such as economic, environment, social, political, ethical, health and safety, manufacturability, and sustainability.

Learning outcomes should be SMART (TT)

SPEAK TO THE LEARNER: learning outcomes TIME-BOUND: the learning outcome should set a

should address what the learner will know or be able to deadline by which the knowledge or skills should be
|

do at the comp|et1'on of the course acquired;

MEASURABLE: learning outcomes must indicate TRANSPARENT: should be easily understood by the

how learning will be assessed learner; and

APPLICABLE: learning outcomes should emphasize TRANSFERABLE: should address knowledge and

ways in which the learner is likely to use the knowledge skills that will be used by the learner in a wide variety of

or skills gained contexts

REALISTIC: all learners who complete the activity or o Source-

course satisfactorily should be able to demonstrate the The SMART(TT) method of goal setting is adapted from

knowledge or skills addressed in the outcome Blanchard, K., & Johnson, S. (1981). The one minufte manager.

New York: Harper Collins.
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Generic format of Learning Outcome

sUnuuNIsIivouwaawsnsISousS

ActonVerb | 4+ | oObject | i

(FNSNA:ROUWNFINSSU) (NSSU) (douveny)

Example

On successful completion of this course students will be able to design, create and use a mechanical device which can perform a
routine, specified function and that meets Australian and New Zealand standards.

On successful completion of this course students will be able to prepare and present a legal argument to support a defence based
on available and valid evidence, with reference to contemporary common law precedents for a specified case study.

By the end of this course, students will be able to review and critique a performance art work, with reference to contemporary
theory of artistic criticism.

Graduates will demonstrate an ability to design a system, component, or process to meet desired needs within realistic constrains
such as economic, environment, social, political, ethical, health and safety, manufacturability, and sustainability.



Learning outcomes should be SMART (TT)

© SPEAK TO THE LEARNER: learning outcomes
should address what the learner will know or be able to

do at the completion of the course

© MEASURABLE: learming outcomes must indicate
how learning will be assessed

@) APPLICABLE: learning outcomes should emphasize
ways in which the learner is likely to use the knowledge
or skills gained

%) REALISTIC: all learners who complete the activity or

course satisfactorily should be able to demonstrate the
knowledge or skills addressed in the outcome

© TIME-BOUND: the learning outcome should set a

deadline by which the knowledge or skills should be
acquired,

" TRANSPARENT: should be easily understood by the

learner: and

© TRANSFERABLE: should address knowledge and

skills that will be used by the learner in a wide variety of
contexts

o Source:

The SMART(TT) method of goal setting is adapted from
Blanchard, K., & Johnson, S. (1981). The one minute manager.
New York: Harper Collins.



Rubric for evaluating and revising
learning outcomes:

Dimension Excellent Common Errors Need Revision Missed the point
Outcomes are Outcomes are Some outcomes use Outcomes do not Outcomes list the
observable, assessable and verbs that refer to a describe (1) topics the course will
assessable, and measurable. The learner's internal state | observable perfor- cover or what the
measurable. instructor can of mind, such as mances that are instructor will do. Or

observe (usually see

or hear) and
evaluate each
learner’s perfor-
mance by clear
standards—for
example, how well,
how many, to what
degree.

know, understand, or
appreciate, which an
instructor cannot
observe and assess.
Or some outcomes are
too general to specify
standards for
evaluation.

assessable and
measurable and/or
(2) what the learners
will be able to do.

outcomes use verbs
that refer to a
learner’'s internal
state of mind, which
an instructor cannot
observe and assess.

Most outcomes
require high levels
of cognition.

Most outcomes

reflect high levels of

cognition (applica-
tion, analysis,
synthesis, and
evaluation).

All or almost all the
outcomes require
low levels of
cognition (knowl-
edge and compre-
hension), such as
recognize, identify,
define, or describe.

Not enough
outcomes address
higher levels of
cognition, given the
level of the course
and the learners.

Some outcomes
consistently use
verbs that refer to a
learner’'s low-level
internal state of mind,
such as know,
understand, or
appreciate.

QOutcomes are
achievable.

Outcomes are
realistic for the
course length and

credit hours and the
level of the learners.

Outcomes are too
numerous for the
instructor to assess
or the learners to
achieve.

Outcomes are too
advanced for the
course length or
credit hours for the
learners.

Outcomes don’t use
action verbs to
describe what the
learners will be able
to do.

Outcomes are
relevant and
meaningful to the
learners.

Outcomes are
relevant to the
learners and their
personal or career
goals.

Not all the outcomes
and their benefits are
clear to the learners.

The learners can't
make sense out of
the outcomes.

Outcomes don’t
indicate what the
learners will be able
to do.

Source:

Linda B. Nilson. (2010). Teaching at its best: A Research-Based Resource for College Instructors.
San Francisco: John Wiley & Sons.

Example: Intended learning outcomes

The Programme Learning Outcomes (LOs) are attributes that are expected
to be attained by students upon completion of their postgraduate degree in
Civil Engineering programme. Our programme Learning Outcomes are

described as follows;

PO 1 : Advanced Knowledge

» Graduate are able to incorporate in-depth relevant knowledge in professional
practices for the benefits of both national and international communities.

» Graduates are able to apply their knowledge and skills in the planning, analysis,
design and supervision of works related to the civil engineering discipline.

PO 2 : Critical Thinking and Research

» Graduate are able to manage conducive working environment qualities problem
solving and higher order thinking skills.

» Graduates are technically competent in solving problems logically, analytically
and creatively based on sound facts and ideas.

PO 3 : Communication

» Graduate are able to apply a wide range of relevant knowledge through effective
oral and written communications.

» Graduates are able to communicate effectively across a range of contexts and
audiences.

PO 4 : Professional Ethics and Integrity

» Graduate are able to balance professional and ethical responsibilities including
contemporary issues and environmental awareness.

PO 5: Life-long learning

» Graduate are able to adopt the latest relevant knowledge and cutting-edge
technologies through life-long learning process.

PO 6 : Management and Entrepreneurship

» Graduates are able to explain managerial concepts and identify business
opportunities and initiate action to achieve it.

PO 7 : Teamwork and Leadership

» Graduate are able to manage conducive working environment qualities through
effectiveleadership and team working skills that allow professionals to become
visionary and inspirational leaders
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» Graduates are able to communicate effectively across a range of contexts and
audiences.

PO 4 : Professional Ethics and Integrity

« Graduate are able to balance professional and ethical responsibilities including
contemporary issues and environmental awareness.

PO 5: Life-long learning

« Graduate are able to adopt the latest relevant knowledge and cutting-edge
technologies through life-long learning process.
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Step 4

NISINNWAAWSNMSISOUSUOY
(PLO Breakdown)

ITov9N PLO 9791V8UR8AINSEINa:RouwnANSsU (Action Verb)
Iuund e Alulawz=wadluiuitonndasiea:idunnanssy Jdull
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Stage
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.

' sub-Program level Learning Outcomes (sub-PLOs)
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Step 5

ILURNS=918AUSUENBOUWANSISUUSES 183 WOINANENS
(Curriculum mapping)

What is it? Why do it?

Curriculum mapping is the process indexing or diagramming a
curriculum to identify and address academic gaps, redundancies, and
misalignments for purposes of improving the overall coherence of a
course of study and, by extension, its effectiveness (a curriculum, in the
sense that the term is typically used by educators, encompasses
everything that teachers teach to students in a program or course,
including the instructional materials and techniques they use).

The purpose of a curriculum map is to document the relationship

between every component of the curriculum. Used as an analysis,

communication, and planning tool, a curriculum map

« allows educators to review the curriculum to check for unnecessary

redundancies, inconsistencies, misalignments, weaknesses, and
gaps;

» documents the relationships between the required components of
the curriculum and the intended student learning outcomes;

« helps identify opportunities for integration among disciplines;
« provides a review of assessment methods; and

« identifies what students have learned, allowing educators to focus
on building on previous knowledge.

Program name:

PLO A: identify, formulate, and solve engineering problems PLO B: communicate PLO C: design a system, component, or
effectively process to meet desired needs
Unit Courses
Al | A2 A3 B1 Ci|C2|C3|C4|C5|C8|C7|C8|Co|Cl0|Cn |C12|C13

COMS103;
Fundamentals-
Service Courses

—xample of Curriculum mapping

Master of Mechanical Engineering

PLO

Sub-PLO
o

ET240; Programming
and Simuiation

ME301; Mechanical

ME314; Mg &
Materials

ME303; Design

ME32E; Thermal
Systems

ME304; Design

ME398/388;
LatvExpermental
Meathods

MATH344, Simulation

CE340; Fundamentals
& Service Courses

ME471; Design

ME470; Design

ME491; Mechanical
Systems

ME401; Mechanical
Systems

ME412; Thermal
Systems

ME491; Mechanical
Systems

ME498/388;
LabvExpermental
Methods

ME472; Design




Example of Curriculum mapping

PLO Sub-PLO

Program name: Master of Mechanical Engineering

PLO A: identify, formulate, and solve engineering problems PLOBeom PLO C: design a system, component, or
process to meet desired needs
Unit Courses
c2
-1




Step 6

Constructive Alignment

Constructive alighment - NS:UUNISOONIIVUNISISEUNISADU

ia:msus:10uwa IwewmungiSeuluduamsiSougnunain
n3ul3 Buus:neusos 3 doudnArynfedlnoudonndounu

A d
—

20

Cl

« SnnUs:avAia:wanisiSousnAAnTAIRAAUISHU (Objective and
Learning outcomes)

« MsUs=DuiSsuddulumuwanisiSBousmandld (Assessment
method)

« MsIANINSSUNSISoUNSaoUIa:aNWIDAOURLNGISuUTUdwams
ISUSAAANIVIS (Teaching & Learning approaches)

Ml PoonnuumsiSuunsaouauisnuinnanvey Constructive
alignment TUIBTATUNNS:=AU AVIK NMSONIIVUKANGRS BB S19TU1
nSoNINSSU

What is constructive alignment?

Biggs (2003) defines constructive alignment as: The ‘constructive’ aspect refers to what the learner does, which is to construct meaning
through relevant learning activities. The ‘alignment’ aspect refers to what the teacher does, which is to set up a leaming environment
that supports the learning activities appropriate to achieving the desired learning outcomes. The key is that the components in the
teaching system, especially the teaching methods used and the assessment tasks are aligned to the learning activities assumed in the
intended outcomes. The learner is ‘trapped’, and cannot escape without learning what is intended. In simple terms constructive
alignment means that all assessment tasks, and leaming and teaching experiences (and therefore content and methods) must be linked

to the desired unit of study learning outcomes.

In order to ensure that your learning design is sound, your learning outcomes should be in line with the assessment that you are using
to test for the achievement of learning outcomes. In addition, both learning outcomes and assessment should be aligned with the teaching
method. We can imagine the relationship between these these three concepts forms a triangle; consequently it is often referred to as

the “Triangle of effective learning”.

Objective and Learning Outcomes

Statement on what students should know, under-
stand and can do upon completion of a period of

study.

Assessment Method

An on-going process aims at improving students’
learning by measuring the learning outcomes they
achieved. Feedback will be given so that students
know what they need to do in order to get better

grades. Triangle of
Effective Learning

Teaching / Learning Approaches

The teaching and learning methods which the
teachers use to achieve each of the learning
Outcomes. Students will know exactly why they are

being asked to engage in certain teaching and
learning activities in their courses.



Constructive Alignment Example
MODUNS=NUKANTNS

o

-

9)

Learning Outcome

Jo

Assessment Method

O

Teaching/learning approaches

Wye

Identifies and thoroughly discusses implications, conclusions, and
consequences, considering all relevant assumptions, contexts, data,

and evidence.

presentation, written test, debate, mocked
court, critical writing/essay, experiment,

project, performance test, case studies.

problem based learning, experiment, project

based learning, peer teaching, case studies.

Year 4

| 7
Ws

evaluates all the important assumptions and some of the more

hidden, more abstract ones.

rigorously evaluates all important evidence offered and provides new

data or information for consideration.

essay writing, poster, written report, portfolios,
presentation, case studies, critiques, situation.

case study, group project, laboratory experi-
ment, field work, problem based leaming,

debate, concept formulation.

Year 3

W

W s

Correctly apply all the empirical and most of the theoretical contexts

relevant theoretical contexts relevant to all the main stakeholders in
the situation.

Construct a clear and precise personal point of view concerning the
issue, and seriously discusses its weaknesses as well as its strengths
and acknowledges objections and rival positions and provides
convincing replies to these.

demonstration, problem solving, field ftrip,
experiment, showé&tell, mix&match, role play,
case study, group project, projects, presenta-
tion, posters, field work, work assignment

concept formulation (e.g., mind map, tree

diagram) context discussion, medel

Year 2

Wi

Clearly identifies and summarizes main issues and successfully
explains why/how they are problems or questions; and identifies
embedded or implicit issues, addressing their relationships to each
other.

Short answer test, written test, practical test,
tutorials, mix and match, presentation (reciting,

summarising).

Explicit teaching, lecture, didactic questions,
demonstration drill and practice, role play,
modelling, simulation, puzzles, rub out and

remember, multi-media, computer based training.

Year 1



Constructive Alignment Example
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Course: Project management

O

Course Learning Outcome Assessment Method Teaching/learning approaches

Learners are given a project scenario, which they then Practical workshop in which learners construct a simple

CLO1: Construct a simple work breakdown structure(WBS).
construct a simple WBS for. WBS for a number of different scenarios.

Learner passes if the WBS submitted:
- identifies all tasks necessary to complete project
- breaks tasks and activities down into manageable

activities structures activities in a logical sequence

-~ IR . Vg Vg 1 Iy )i - it farhrmis mrailabia 3 e SAananar frai . >/ ~ ey 11l fdovalan fond ACAT IFa  AAanote irntin =i " ! Py -
Free resource: Constructive alignment technique available at http://www.trainingzone.co.uk/develop/cpd/free-resource-constructive-alignment-technique.



3 Steps

- SnnUs:avAna:waawsnsisousnaounasidinanuinAnuidosusiedsifioo:1s?
NISOONIUUNISISUUNISdoU

(Objective and Course learning outcomes)
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Objective and
Course Learning Outcomes; CLO

What | want the students to understand
and know and be able to do?

nsdnnazus:iduwanisISEUSVaIUNANYN (Assessment method)

TudoutiDudounyaouv:Aodoaniuuvu INORSIEoUNIISHUAISNINANTSISUUSIA:USSANULAAWSMSISOUS
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Triangle of
Effective Learning

Consructive Alignment

5smsaauua:ﬁonssumsmﬂusiuswﬁm (Pedagogy + Learning activity)
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Pedagogy + Activity Assessment Method InoavnaousovAtviuiuniseoniuuNIsInNSISEUNSaoUTUSI83 THIN NMSONILUNISEOU AUNISATHUA
Which learning activities will lead How do | check they \Uonnaou 38nsdoundananssy 9usudoluanidlulma:nenssu Fous:nounsaou JURUOUKLNY N1SIAIA:
students to the desire result? have learned? Us:10uwa Raonaunsonaifiunoula:-nasvasrovonsonanssun1siSounisaou IwalRiSuuauisniousia:
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