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The principle goal of education in the schools should be creating men and

psychologist, philosopher

following pictures
the

An education isn't how much you have committed to memory, or even how
much you know. It's being able
Anatole France, 1844-1924, French poet, novelist

Education is the most powerful weapon which you can use to change the ' C T Of ed u Catl O n

world. - Nelson Mandela, 1918-2013, South African President, philanthropist

Education is not preparation for life; education is life itself. -- John
Dewey, 1859-1952, philosopher, psychologist, education reformer

The object of education is to teach us to love beauty. -- Plato, 424 - 348 BC,
philosopher mathematician
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work as we know It Is
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many of jobs
students will have
don't even exist yet...
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Information availability
Globalized access
Mobile work

Machine capabilities
Processing power
Artificial Intelligence
Spatial cognition
Robotics

e .
UNDERLYING
DRIVERS >

T

Demographics
Ageing

Country divergence
Migration

Pension funding

Social expectations
Opportunity

Gender equity
Flexibility

Meaning
Potential

The Future of Work.....

Modularization
Unbundling

Work fragmentation
Specialization

\— Distributed processes

Globalization

Product
Innovation
Service

e
ECONOMIC
STRUCTURE P>

T

Productivity
Factor shifts
Technology impact
Capital efficiency
——Industry divergence

Value polarization
Commoditization

Relationships

- Long-term strategy

@ FUTURE
. EXPL RATI N -Scenario planning
* NETW Rl

K - Thought leadership content

futureexploration.net

Economy of individuals
Independence
Entrepreneurship
Collaboration
Reputation

Polarization of work

Pay
Opportunity
Affiliation

e
EMERGING
LANDSCAPE

T —_——

High-performance
organizations
Internal markets

Ad-hoc networks

Social technologies
Distributed value creation

Continuous
Peer learning

« Futurist
ROSSOAWSON - Keynote speaker rossdawson.com
- Strategy advisor

» how will your diScipli

LOOK like in'the

ne




THA

PRE

NS

DATA NEVER SLEEPS 2.

Hew Much Data is Generated Every Minuee’

vourvwr EMAIL
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MODERN DATA SCIENTIST

Data Scientist, the sexiest job of the Z1th century, requires a mixture of multidiseipinary skills ranging I
intersection of mathematies, statisties, computer seience. communication and business. Finding a data wl!lﬂ!s‘l is
Tard. Finding people who understand who 2 data scientistis, is equally hard. So here is a little cheat sheet on who

MATH
& STATISTICS

Machine learming
Slalrsbcal mudehng
tupemment design

I
Umnnrrmndlnanme Blﬁtl:riﬂs
oty uction

Uplimmzalion: gradienl
variants

DOMAIN KNOWLEDGE
& SOFT SKILLS

LCuvousabuul d:ls
Influence withaut authority
Hanker minds

the modern data scientist really is.

PROGRAMMING
& DATABASE

Computer sciznce fundamentals

Fadoop
Cuslom reduters
Exponiumoe wil xass [e AWS

COMMUNICATION
&VISUALIZATION

£ Able o cogags with scor
agen:
ny telling skills

Iranslate data-diven msights inta
decisions anc actions

sl =t design

WarkekingDistllerycam i 2 oup o practfione s infhe erca of s commorce markesg. Jufeds fcoseseindde:

wereiwsag ml L dlsspdrms wabeding e sl P Ssod, SH) Socel, (R e hord

Data Scientist

Data Science allows front offices to better
redict what and when consumers are likely to
The ability to write algorithms that find valanﬂnshlps in datasets

is usable to provide actionable insight
ﬁ_ = - The Challenge
-—
-Data Mlnmg
= -Anal
Commumcalion

—— Industry Niche Titles

ﬁ

Urgent Need

IS -IIIIII

I 5
[ ie</0mni Channel Expent
-Eﬂtleslconsumer Behaviour Analyst
[ 7y tics Expert

Data Scienticts - those with the technical savvy and
analytical chops to derive meaning from all
the information- are in high demand

Skills by the Numbers

The skills and talents that make a fantastic Data Scientist

[ e
_umen 25%

.grammmg Languages  10%

Did you Know?

Google's Eric Schrmidt claims that

every two days now we Create
as much information as we did from the
dawn of civilization up until 2003
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Grey Discipline A iscioli ‘ G:yDiscipline d I d n t eXI St I n 2 O .
. social media strategist
Service Society __| § user experience specialist
Discipline - Based Industrial Society ®
Occupations teleWOl’k manager
A elder care coordinator
OO sustainability manager
ooy (AANANA
Arts Business/Law/Education

KM’
UTl uos.




ROBOTICS
COMPUTING

Ubiquitous com-
puting devalopar
Data centre

INTERNET technicians

Personal brand
ISOCIAL MEDIA ~ manager

Digital image
consultant

d:v‘fll;'ﬂ_ Professional NOW Blomedical
e gamer Digital Compliance Engineer
marketeers professional Genetic
llors
ADVERTISING counse
25 YEARS i .
i Myotherapists
Architectural teacher MEDICINE
visualiser

50 YEARS BUSINESS ENTERTAINMENT TEACHING THE ELDERLY

SPACE SCIENCE ENERGY & THE ENVIRONMENT

Asteroid
miner exobiologists
Alternative
Space energy 50 YEARS
clinicians developer
Space tourist il Sustainability
pilot Civilian consultant
drone controller 25 YEARS
Shale gas
IT security engineers Image
consultant consultant
Personal

MAP OF NOW fitness trainer HEALTH
FUTURE JOBS oieticiany <"

nutritionist Clinical

Cytogenaticists

‘blindfolding

teaching our
students




the DIGITAL \

Sy

IO IS mu

pl1om ,,0¢ ay}

innovamion CITIZENSHIP = p,vwine

coussoraron LEADERSHIP 2 LiTeracy

= 215t CENTURY
EDUCATIOQN CRITICAL THINKING

S GOAL SETTING GLOBAL E

ADUINAS
NOLLYJINNWWO0)

REATIVITY
DIVERSITY

L]
DECISION 5 Teamwora LITERACY & S
= = PROBLEM SOLVING
MAKING £ 2 =
g E =
= a :
Lcadcril']Mc

owe s
wunw.theleaderinme.org




KNOWL E
szm
—= D

L=

_I
V) 7 =
-




F Effective oral & written & T~

@T}“T communication f,f 9 /
Critical thinking & \ f Collaboration

across helworks
¢ @
& a P~
€n-®
o g g
© o

Agiliky & /
ddﬁpfﬂgu-i-kj ¢Changes™

“Ahead

t preblem-solving
Initiakive g
mkrf.P'r eneurialism

7

{7

—

to do these following: R

*4.§ Curlosily and

+ 50 imagination o
. "
Hope & HERE To sray!

%lumism
| P of Today's Learher ] /tq
i B Resilience

2

- v ),
I

- & f -
SeLf—Rzgul.nEi.oh"'/_:} Cﬂ’ Vision . O Empathy &
ema \ LN Grlobal Stewardship




Framework for 21st Century
Egrafrﬁthﬁ .1 utcomes and Support

i Information,
Life and edia. and

Career Skills /

acts

F
Validate Information?"sure.
Synthesize Information? 0
Communicate Ian .
Collaborate IM
Problem Solve with Information?
e B
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S Translator

Nomore languags barriers

-l ATET 4G

English & Japanese

1:10 PM

& Spanish

C. Features (cont'd)

Chinese & English

What is this flower?

Ecoute en cours...

ZDTEFEATEH ?

Kono Hana wa nanidesu ka?

&

English

How are you?

Japanese

BILRTIN?




TEN SKILLS
FORTHE FUTURE WORKFORCE

O 1 SENSE-MAKING @ 2 SOCIAL INTELLIGENCE

DEFINITION: ability to determine the deeper meaning DEFINITION: ability to connect to others in a deep and
or significance of what is being expressed direct way, to sense and stimulate reactions and
desired interactions

@ 3 NOVEL & ADAPTIVE THINKING Q

4 CROSS-CULTURAL COMPETENCY
DEFINITION: proficiency at thinking and coming up
with solutions and responses beyond that which is rote DEFINITION: ability to operate in different cultural settings

or rule-based
O 6 NEW-MEDIA LITERACY

O 5 COMPUTATIONAL THINKING . ol

DEFINITION: ability to critically assess and develop content
DEFINITION: ability to translate vast amounts of data into  that uses new media forms, and to leverage these media for
abstract concepts and to understand data-based reasoning  persuasive communication

@ 7 TRANSDISCIPLINARITY O 8 DESIGN MINDSET

DEFINITION: litsracy in and ability to understand concepts DEFINITION: ability to represent and develop tasks
acrass multiple disciplines and work processes for desired outcomes

O 9 COGNITIVE LOAD MANAGEMENT Q 10 VIRTUAL COLLABORATION

DEFINITION: ability to discriminate and filter information for DEFINITION: ability to work productively, drive
importance, and to understand how to maximize cognitive  engagement, and demonstrate presence as a member
functioning using a variety of tools and techniques of a virtual team.

VERSATILIST
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Literate = Learn, Unlearn,
Relearn
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Sir Ken Robinson says our
education system works
like a factory. It’s based on
models of mass production
and conformity that
actually prevent kids from
finding their passions and
succeeding, he said.
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[biologically]

* Your brain consists of billions of neural /)ﬁmﬁm@m (@ﬂtﬁ)

cells that are connected to each other. e - , D =
«To learn is essentially to form sets of those rd mﬁﬁlfﬂiﬂﬁgm(@m%*ﬂm
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connections.

Two Adtions Required:




LEARNING &. "PROCESS" ...,

Knowledge

‘ or Skill

Learning

Information










EASURABLE

clear learning results that
learners have to

demonstrate at the

end of significant learning
experiences ..

dNODLNO ONINGVI




action/ performance
that embody and reflect

describe the result of

learning over a period of time
— the result of what is

learned versus what is
aught .

learner COMpPetence in

using content, information,
Ideas and tools successfully ...
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learning outcome must be learning outcome must be

achievable .. clear ..

measurable .. precise.
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THESE £
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achievabl
e

clear
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what assignment and
learning pedagogy and

activities will aid learners

mastering the identified
KNOWLEDGE, SKILLS, or
ATTITUDE CHANGES ..

what learners can
actually DO with what

they KNOW and have
learned ..

dNODLNO ONINGVI
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NOW to ASSESS the

accomplishment

of learners ...

dNODLNO ONINGVI
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Ak mtended results or
consequences of mstructlon

: Iearnlng Iessons or actlvmes
i Lk e achieved results or

Outcomes ...




learning outcomes must be:

and BI:EARNINé = focus on what students will know and

be able to do: applications of the

“OUTCOM core knowledge,
,»-*_" describe observable and

measureable actions or behaviours.
geab I e . the key for measurability: use an

, action verb that describes a
observable behavior, process, or
product .




how to write learning outcomes ...

Begin each learning outcome as an action verb,
followed by object of the verb, followed by a
phrase giving the context and/or how well ?

Use only one verb per learning outcomes.

The learning outcomes much be clear, precise,
measurable, and observable.

Ensure that learning outcomes are capable of
being assessed.

Kennedy et. all

the benefit of learning outcomes

=:[ntegrating course design through integrating
student needs, instructor expertise, and
disciplinary and university requirements.

= Learning outcomes are measurable ways of
demonstrating learning. They clarify course
purpose and assessment of learning.

= Acknowledging relationship of evidence to
conclusion.

= Engaging with course content; providing
deeper learning.




the benefit of learning outcomes

Food for Thought
=:|ncreasing transparency; increased

coherence. - Students will know the
= Improving overall teaching effectiveness. differences in major
contemporary theories in the
field of sociology.

- Students will be able to contrast
major contemporary theories in
the field of sociology.




Learning Outcome Samples:

- Identify an educational theme and
compare and contrast its application
in American vs. European schools.

- Given a problem situation, determine
whether it is a rate of change
problem or a total change problem;
use the Solve problems using
calculus appropriate method to
accurately solve the problem.

Learning Outcome Samples:

- Given two paintings - each from a
different historical period -
determine which period each is
from, describe how imagery is used
in each, and contrast how each
reflects the cultural norms of the

period. (Understand the power and meaning of
imagery in our visual world, from current and historic
sources.)




Learning Outcome Samples:

Use the critical thinking rubric to
provide three classmates with
feedback on their Blackboard
postings of anthropomorphic

measurements of facial features.
(Interact and learn from one another about issues
related to problems facing communicatively
challenged individuals.)

* how do yo

«

‘//

e




to foster

NTRINSIC LEARNER
“REDESIGN

SYSTEM

Disciplinary content to be covered
during the course or program

Coverage of prescribed
disciplinary content

Lecturing

Cognitivism

Consumption and processing of
disciplinary content

Assessments of disciplinary

content processing

Focus on summative assessments *
(assessment of learning)

Competencies to be developed as
outcomes of the course or program

Uncovering relevant and
personalized meanings
Facilitating

Constructivism

Task-oriented learning: problem-
based learning, project-based
learning, internships

Assessment of applied leamning &
skills development

Ample formative assessments
(assessment for learning)
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s STUDENTS

ACHIEVEMENT

AT THE END OF LEARNING
UNITS




outcome-based education (OBE) is an educational
theory that bases each part of an educational

system around gOals (OUtcomeS). By the

end of the educational experience each student

AND PR AMME

should have A.chieved the gOal...

TOWARDS THE

Wikipedia




not what teacher

shift from ...

what th& teacher expects students to know and be able

to do (as a whole) at the end of instruction...

what stude

learn ...

t student can actually DO at the
end of LEARNING
experiences/activities ...




re we nurturing the R I G HT

RADUATES ?.
OBE an SWG r these

questions ? are we nurturing the G RAD UAT?
RIGHT ?. '




= How can we facilitate iy
them to achieve it? A e = Continuous quality improvement is
" Howoca“ we close the ‘” i embedded (on going assessment
- FloW do we know whether } fof: and support).
our students have ™ <o~ = Progress through mastery

achieved it? ‘

= What do we want Nk ."' = Demonstrate learning

students to have or be
able to do ?

= Focus on 'outcomes' not 'inputs’

OUESTIONS to address: Principle of Outcome Based Curriculum




Outcome-Based Education (OBE) OBE Versus Traditional Education Process

+ OBE is an educational process that focuses on what * Traditional education process focuses on the inputs.
students can do or the qualities they should develop after

they are taught. Input ——"> Process

* OBE involves the restructuring of curriculum, assessment
and reporting practices in education to reflect the *Teaching Staff
achievement of high order learning and mastery rather than “Ciricukim Teaohing & | el B
accumulation of course credits.

*Labs i Learning Graduation
*Other Resource

* Both structures and curricula are designed to achieve those
capabilities or qualities.

=\'4
* Discourages traditional education approaches based on * Assessment m-’:inlv via exam, test, assignments.
direct instruction of facts and standard methods. ey ennt Topn eos Seanauo.

* It requires that the students demonstrate that they have
learnt the required skills and content. 13 18




Outcome-Based Education Versus

Traditional Education Process
* OBE shifts from measuring input and process to include

measuring the output (outcome £
g put ( ) i) (Long-term)
Program & Program
Input  ——> Process =——> Subject ———> Education
Outcomes Outcomes

Graduates
to Fulfill
Stakeholders’
Satisfaction

*Teaching Staff

*Curriculum Teaching & Students at

Learning

*Labs Graduation

*Other Resource

L N 4
« Assessment by exam, test and assignments.
« Assessment of teaching staff, lecture material & flow,
results and student ‘capabilities’ (Short & long-term
outcomes), lab interview, exit survey etc.
* More ‘thinking' projects, with analysis.
« Feedback from industry, alumni and other stakeholders.
= Clear continuous improvement step.

Qutcomes in OBE

A Model Hierarchy of Outcomes

Vision and Mission of the Institution/Facults

Tl

Programme Educational Objectives (PE®Q

Programme Outcomes (PO)

| i

Learning Outcomes (CO) of Subjects

Short-term
Outcomes

Long-term
Outcomes

o

nterrelated ara—
Complement Each Other




Continuous Quality Improvement (CQl)

EXPECTED
o

— %’ﬁ

COMPETEN
T PERSON

33




clearly focusing and organizing

EVERYTHING in an educational

system on what is essential for all

¢

]

students to be able to do
SUCCESSFULLY at the end of

their learning experiences

\ &

hild left Source: William G. Spady (1994) Outcomes-based education: Critical Issues and
no cni e ” . o

i Answers. The American Association of School Administrators
behind...




This means starting with a clear picture of
what is important for students to be able

to do, then ORGANIZING the

curriculum, instruction and
assessment to make sure this

y . N O
comes-based edulatiofl: Critical Issues and
merican Association of School Administrators

OBE embodies the idea that the

best way to LEARN is to first
determine what needs to be

— e Ghioved..




achieved by
tudents...
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student must learn how to:

TAND
INOEBSRERL

H—

* Ensure the load is correctly rigged up
before signaling to commence the lift,

- Give correct and clear signals to the
Lifting Equipment Operator to
manoeuvre the load safely.

* Ensure communications are mair .
with the Lifting Equipment Operatiy .
throughout the |t in accordance
the Lifting Plan,

= Ensure that the lifting zone g
any hazards during the man

- Position himsalf safely whilg
line of sight during the lift,
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Course
Objectives

BROAD

Not
Measurable

Measurable
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m) BROAD

DESIGN BACKWARD

Intended
Learning
Outcomes
of the
Academic
Program

Lesson

DELIVER FORWARD

MANY o

UTT

Elements of the

UD6.

Programme

Trigger
Process informed What@%%sﬁwggée of
by: the programme?

What should students
know and be able to
do on completion?

~ Outcome for Attainment Grades
Level Attained verified awarded
through: by: according to:

9
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at the EN D of each learning unit what
will stugent D€ @ble 10 dO that

they COUId

before each unit...




