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Digital Age Learning ”

.‘

Personalised
on-demand options

Mobile devices as key
platforms



Concerns of 4t Industrial Revolution

« 50% of subject knowledge learnt
Changed again? during the first year of a 4-year
technical degree will be outdated

by the time the student graduate

Replacing jobs « 46% of Asian employers have
difficulties filling jobs!

« Only 40% of executives believe
Shortening half-life of new employees have the requisite
Knowledge & skills job skills

A.T. Kearney (2018), p. 2



Concerns of 4t Industrial Revolution

Employment for life time?

— TR r——

The three-stage model The multistage life

R Education
Exploration
Work Transition Self-employment
Portfolio (mix of
paid and unpaid work)

A.T. Kearney (2018)



Job Skills — Changing Demands

Employment for life time? Life-long Employability?

Future of Jobs Report, Word Economic Forum



Skills for 215t Century Educators??

Digital Skills ?? Collaborative skills ??

Design Thinking Skills ??



Leapfrogging to Education 4.0

Next Generation Digital Learning Environments (NGDLE)

Blended and Flipped -
Learning , ,/‘/_’,//

Flexible Learning Environment,
Personalised Learning

Learning
Approaches

Adaptive Léz?ning
DI E—

AR/VR, Interactive eBooks, Learning Analytics —_—

Technologies

Tools

Platforms

Authoring, Content Creation, Communications and Collaboration, Assessment

LRS, MICROLEARNING, SMARTBOOKS

N IT Infrastructure
Capability & Capacity == ——
Building I Curation of Content Development

TS

DIY & Build Digital Competence
‘d\




Learning Approaches — Changing
Perspective

Knowledge Participation Knowledge
Acquisition Creation

Paavola & Hakkarainen, 2005

« Are we stuck to authoritative sources of knowledge?
« Topic based content delivery?



Technologies, Tools, Platforms v




Can we leverage on extensive information,

knowledge available online?



Leveraging on Curation of eLearning@
contents - Exam

* Open Educational
Resources (OER)

 Linkedin learning

* Interactive eBooks Interactive
eBOOKS }




Examples of OER

b - Google Search X e Khan Academy | Free Online Cou X +

@ https://www.khanacademy.org M ITO PE NCOU Rs EWARE

MASSACHUSETTS INSTITUTE OF TECHNOLOGY Help | Contact Us

Subscribe to the OCW Newslettar

Search Q ® Khan Academy # FINDCOURSES~  ForEducators~ | GiveNows | Aboutv Q [searenips

WHY | GIVE

Home > Courses » Mechanical Engineering » Fundamentals of Photovolizics

Fundamentals of Photovoltaics "I have been using

OCW for quite some

Instructor(s) time whenever | have

COURSE HOME Prof. Tonio Buonassisi felt my knowledge
MIT Course Number insome fields are
282712626 lacking...

‘ Open Textbook sess s T

wwotocsoncomng Fall 2013

-b

L Search the Libral ©CALENDAR & rontcontact

iorat y r READINGS l_hﬁ o Level GOBEYOND
oad

Undergraduate / Graduate COURSES ONOCW!
0 m
o

LECTURE VIDEOS &

Browse subjects  Our Textbooks  About us SLIDES
EXPLORE

n > SUBPLEMENTAL

TUTORIAL VIDEOS RESOURCES NOW,

A cross-section view of 3 generic solar cell. (Courtesy of
EVGDROM Used with permission )

Make a difference in your students' lives with free, openly-licensed textbooks.

@creative

commons

Try the new CC Search beta, with list-making and one-click attribution!

Search creut
| want something that | can... (] use for commercial purposes:

Find content you can share, use and remix [ modify: adapt: O buiid upon-

Search using:

Europeana
Media
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Linkedin Learning Homepage

Allows you to create Allows you to view the
learning paths, Learning Analysis for
collections and custom Recommended
contents here Courses
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Features of Interactive ebooks

One access point
for all course content

e Adaptive learning tools

Assignment and quiz banks

i&& &
L

;“ Possible LMS integration

ﬂ Analytics to gain deep insights
into student performance



Interactive ebooks

Learning Approach

PRACTICE

! Students read the material and
are guided by adaptive
highlighting that emphasises
important topics.

(7 Defining Psychology and
Exploring Its Roots

Formally defined, psychology is the scientific study of behavior and mental processes.
Let’s consider the three key terms in this definition: science, behavior, and mental

(9 What is your definition processes. X

7 As a science, psychology uses systematic methods to observe human
f psycholagy? When you Fhink of . £ : :
Sjeneesy L i behavior and draw conclusions. The goals of psychological science are to
* ke ward pSYc ”“‘3‘] what describe, predict, and explain behavior. In addition, psychologists are often
first comes +o mind? interested in controlling or changing behavior, and they use scientific methods
to examine interventions that might help, for example, reduce violence or promote
happiness.

Rescarchers might be interested in knowing whether individuals will help a stranger

As students read the material, e-
book presents questions to help
them make sense of what they know
and don’t know.

Click the answer you think is right.
actions, but not reactions.
mental processes and thoughts.
behavior and mental processes.

people exclusively.

Do you know the answer?

[E) Read about this

To ensure mastery and retention,
e-book directs students to revise
material they’re likely to forget
based on analytics.

REVISE

1 The Sclence of Psychology

2 The Brain and Behavior

3 Sensation and Perception



How ebook resources were curated? &

Page 781 / 119

Highlight key concepts for learners = ‘ ‘
-
-

78R a Let’s review these ileas with a sample preblem. ' Page 776
Conditions and =S
udibrium: Le
(E::M...,». Principle SAMPLE PROBLEM 1713
Predicting the Effect of a Change in Temperature on the Equilibrium Position
Problem How docs an increase in temperature affect the equilibrium concentration of the underlined substance and K for cach of the
following reactions?
m (a) CaO(s) + H.0() == Ca(OH)aq) ~ AH = -82kI Available e-
(b) CeCO(s) == CaOls) + CO,(2) AP =178k resources \
Chaptor Review (€) SOAg) = 5(5) + Og)  AH" =297k (slides, videos)
Gulde . .
Plan We write cach cquation to show heat as a reactant or product. The temperature increases when we add heat. so the system shifis
to absorb the heat: that is. the endothermic reaction occurs, Thus, K will increase if the forward reaction is endothermic and decrease if
Z Previous Highlight { Previous Section Next Section ) Next Highlight N, )\Q A
Practice

Learners toggle between read/practice mode
to complete assignment before class.

Virtual coach




How ebook resources were curated?

v

SmartBook Assignment- Read/Practice Mode

Which of the following statements correctly reflect Le Chatelier's principle? Select all that apply.

Check o'l that apply.

When a system at equilibrium is disturbed, the system reacts to minimize the effect
of the disturbance.

After a system at equilibrium Is disturbed it will shift to counteract the disturbance
and return to the same equilibrium position as before.

When a system at equilibrium Is disturbed, It can never reach equiibrium again.

When a system at equilibrium is disturbed, Q » K,

Learners can “read
about this” before or
[ St after answering
question.
L]
/

v

Which of the following statements correctly refiect Le Chatetier's principle? Select all that apply.

v

Bl Whan a systam st oqusite|em i Saiurbod, 1o System rmacts 1o minimize the efloct of the
Aishurbance

After & system ot equishrium s distrbed It will shift 30 caounteract the dsturbance and
roturm 10 the same equilibrieen poaltion as before.

Learners answer question to the best of their
ability and select a confidence level honestly.

This allow SmartBook to adapt to their ability
& creates a personalized experience tailor-
made for each student

Using Metacognition to Improve
Student Confidence and Success

When n systom st equilityium s Feshurbed, It can never roach oguilbnium agan

Whont & systom st equiitxium s Saturbod, O = X
Wheen the system is (aturbed & s 00 100ge1 M oGSt anad Q = X

A 4

?f'n~-- vy
|11

Practice auto-mark and provide learners with
explanations.

A 0 s




How ebook resources were curated? v

SmartBook Assignment- Reports (Student’s view)

-
m Current Learning Status >
m Topic Scores » I
B Missed Questions »
Learners can use the reports to
un [ T —— ; evglua_le his/her performances. |»
N SN DOENE N This will enable learners to use |
SmartBook more efficiently. -
m Self-Assessment >
Report for each learner is
different.

E Tree of Knowledge




How ebook resources were curated? v

@aming analytics to improve student pe@

- Adaptive Assignment Reports allow instructors to review detailed reports to better measure student progress,
comprehension and retention.

»
||
M Progress Overview @ d Learner Details I3

Wiew learner prograss broken down by module. View learner progress details plus completion level breakdown for each module
ﬂ a

Module Details I3 Practice quiz I3
Wiaw information on how your class parformed on gach section of their assigned This gives you a quick overview of the quizzes results for your leamers
modules.

X
Missed Questions @

Wiew frequently missed questions

Metacognitive Skills @

“iew stafistics on how knowledgeable your learmers are about their own
comprehension and leaming.

Ii.l Do learners really know what they think they know?
Most Challenging Learning Objectives I Do they know what they don't know?

Wigw the most challenging leaming ohjectives




How ebook resources were curated?

v

Using Metacognition to Improve Student Confidence and Success

Learmer Comect & aware | Correct & unaware

Incorrect & aware

Incorrect & unaware

61% 1% 51 33%,
82% 0% 1% 17%
63% 1% 4% 37%
53% D% 4% 13%
80% 0% 7% 13%
435 % 32% 19%
55% 5% 14% 26%
62% 0% 4% 34%
6% 45% 47%
LEL 0% 0%
46% 2% 2%
20% T e %
64% 1% 7% 28%
55% 0% 3% 41%
\ 1% 0% 5 23%
Students’ Names 55% = 8% 34%
f7% 5% B% 19%
45% 1% 14% 39%
7% 2% 45, 17%
3% % 5% 40%
75% 1% 8%
o0 s 210
L 0% 30 42%
529 21% 21% f%
1% 0% 3% 46%
48% 1% 7% 449
G7% 9% £% 16%
39% 3% 17% 479,
% 48% 17%
73% D% 7%

of her state of knowledge.

Learner is consciously aware

-Formulate learning strategies
to improve on her weaknesses

7 — Overconfident learner
-Tends to be careless & have

lots of misconception

stufflll

17% i i
36%]—' Empower him to lead in

collaborative learning/ group
discussion

High achiever — He knows his

High achiever with low

. = confidence
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Content
Creation/Development

Content Curation

Process of gathering and organizing
existing content materials that meets
the intended learning objectives

| Process of developing our own ~
content aligned to the intended -
learning objectives from scratch.

p—

—

— s ' e —
s

FIND the BALANCE?




Content Curation vs Creation/DeveIopmer?

4 N
Can we
create/develop
? -
4 h our%ell\\ﬁs. To what extent does .-
Are there other \ _ curated/created
available resources . ! resources value-add
(e.g. time)? - = to students’
e e learning? P

Are there e-contents
" which can be easily
found on-line that is
aligned to intended
learning outcomes ?




Example of a content created for self paced learning in

Chemistry
Explain / Extend & Explore Evaluate
Engage :
(5 ?nigr’\) (45 min) (10 min)
Mol2 Coeaniand Sxglenivmairy ) / \ /
Home Trigger Contents Summary ]

i Welcome to Lesson 07 - Mole concept and stoichiometry |
In this lesson, you will be able to:

* Construct balanced chemical equations.

* |dentify the stoichiometric relationships in balanced chemical

[

equations.
_________________ e ]
* Perform stolchlometrlc‘calculahons in balanced chemical
equations.

Learnlng Objectives

Total: 60 min



Engagement (5 min)

Activate students’ prior knowledge | Topic trigger
and trigger students’ curiosity l.e. short video clip
through questions

Topic trigger

Mufa Copeaniand Sivjenivmairy |

m Trigger Contents Summary Quiz

| Trigger

‘ When cooking, we usually follow a =
500 g certain recipe. For example, 3 eggs
have to be beaten with every 500 g of
flour to bake a yummy cake.

Similarly, non-cooking scenarios like
building a car also involves a certain
fixed relationship. For example, 2 car
bodies will usually be matched up with
8 wheels to build 2 complete cars.

If that’s the case, how will reactions in
Chemistry be represented? Would
there also be a fixed recipe for each




&

Explanation / Extension & Exploration (45 min)

Link to prior knowledge Chunked contents,

Introduce new concepts videos, activities,
Extend understanding self-checks

 Bite-sized contents

Mlula Coneaniand Stojenivmairy |

Chemical Equations  Stoichiometry in Chemical Equations

In tl’Cslgment, you will IeQ:Z

* Construct balanced chemical equations.

* |dentify the stoichiometric relationships in balanced

chemical equations.

Next |>



Relationship: Mole and Number of Particles * VideOS, aCtiVitieS and
Self-checks

Stoichiometry in Chemical Equations

6.02 x 10?3 Al atoms will contain (6.0, 6.02 x 10%3) = 1 mol of Al

6.02 x 10%%) =2 mol of Al

Hydrogen gas reacts with oxygen gas to form water vapour

2H,(g) + 0,(8) 2>  2H,0(g) [(Molerati
2 . q ; @m;utia

1 mol of Al will contain 1 x (6.02 x 10?3) Al atoms

2 mol of Al will contain 2 x (6.02 x 10?%) Al atoms 2 molecules 2 molecules Actll V ity Ti m e !
4 molecules 4 molecules
.04 x 103 to .04 x 10% - . .
molaes sl B Bolancing Chemical Equations
zrnn;r;::I:; molecules Zr::)‘?ZZ:"ezS
Nlul2 Coneaniand Siojeniomairy I}
Contents

Chemical Equations Stoichiometry in Chemical Equations

Self-Check

Nitrogen gas reacts with hydrogen gas to form ammonia
N + 3H, --> 2NH,

2

Question 2 of 2

Which of the following is TRUE?

Incorrect. The ratio H,:NH, is 3:2, not 1:2.
Hence, 4:8 is incorrect.

Incorrect. The ratio H,:NH, is 3:2, not 1:1.
Hence, 6:6 is incorrect.

Correct! The ratio H,:NH, 3:2.

Hence, the 9:6 is correct.

A. 3 moles of H, will produce 6 moles of NH,
B. 6 moles of H, will produce 6 moles of NH,

C. 9 moles of H, will produce 6 moles of NH,

-ﬂ Previous




Evaluation (10 min)

Evaluate students’ learning | Quiz (10 MCQs
with hint and

feedback)
« Multiple Choice Questions (with hint and feedback)

Nlul2 Coneaniand Siolenivmairy I & A

Mlolz Coneaotand Sioleomairy |1

4. The following shows the balanced equation when copper metal reacts with o
produce copper(ll) oxide.

2Cu+0,->2Cu0

Which of the following statements below is

You Scored:

Correct! - Click ‘Nex il

-~ A) 2 copper atoms will react with 1 oxygen atom 11y ey Loract Questions:: 8

2 5 Total Questions:
B) 2 moles of copper will react with 1 mole of oxygen gas e s 10

Hint: Obtain the mol
~ C) 2gof copper will react with 1 g of oxygen reactants and produ

D) None of the statements is true coefficients of a bale

Accuracy: 80%
Attempts: 1

Congratulations, you passed the quiz!

4 >




Software and Tools

Videoscribe | ’ VideoScribe

— Create animation video

s ¢ e
[ rin
Screencast-O-Matic and 1Spring “ Sp g
— Create contents video S‘REENCAS' :ﬂAT’C

Audaci
" MAudacitf

— Edit voiceover audio files
Microsoft Office n Offl ce

— Create PowerPoint slides and Word documents

Adobe Captivate i @ | Adobe Captivate
— Convert to SCORM-compliant packages ~ -




Challenges Faced

NO COPYRIGHT !
Images

... In animation and
e-learning authoring tools




Content Development
(Man-hours per 1-hr Learning Package)

- Storyboarding 4 x3hrs=12hrs
» \oiceover Script 4 x2hrs =8 hrs
* Voice recording 4 x 1 hrs=4hrs
« Animations 4 x 1 hrs =40 hrs

« SCORM conversion

* Activity 1x21hrs=1hrs
* Quiz 1x2hrs=2hrs

1 x4hrs=4hrs

NOTE: Man-hours based on steady-state ~ 9 work days

content development (i.e. excludes software
familiarization/troubleshooting, user-interface ApprOX 7 1 h I'S

development etc.)




Building Digital Competencies for Educators®

Curriculum Identify and plan appropriate
Design and Design curriculum that helps learners digital resources (e.g. YouTube)
Develon- achieve learning outcomes based on sound and tools that match learning

P pedagogy preference and help achieve
ment learning outcomes.

Assessment  Set up and use auto-marking
for and of Use ICT to enhance assessment tasks features in LMS and auto-
appropriate to the learning outcomes. plagiarism check for online

learning assessment.

Identify and participate in
various PD related to specific
domains (e.g. curriculum design)
to deepen competencies.

Engage in continuous professional
development (PD) to develop IETL
competencies.

Reflective
Practitioners ‘

E—



For thoughts??
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