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To ensure e-learning could be
conducted efficiently to minimize
barriers with optimum knowledge
construction opportunities in an
ever expanding globaWarning

To bring people closer through
effective communication channels
and expedite learning processs in

community

an unprecedented manner.
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Recent advancement
and global trends of ICT
In teaching and learning

multimedia and
increased reliance
on new inter-
active ICT

The irony of technological
advancement also creates
debates over various ethical
and controversial issues,
prompting the concerns of
technology experts and
academics to explore ways
to manage e-learning

<
|

Constantly
changing
technological
innovations
and large
number of
multimedia
titles

Increasing
networking of
computers for
communications,
research and
remote
collaboration.




RECSAM as one SEAMEO centre providing in-service
training for participants from diverse background:




Scenario and concern in the region

The increasingly global world with learning in the borderless

world is often linked with participatory inquiry knowledge

construction involving contextual problem-solving activities
using interactive digital tools for blended learning.

Objectives of this presentation

(1) To report on RECSAM's initiative as regional centre of
excellence for science and mathematics education to
promote blended mode of teaching and learning activities.

(2) To illustrate exemplary learning designs using LAMS-
supported platform to promote thinking skills and
attitudes towards sustainable living.
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(B] SEAMEQ Borderless School

OVERVIEW AND OBJECTIVES

A Borderiess School is the school that prepares students to become global players who are
enterprising, creafive, innovative, equipped with 21 century skills and lifelong leamers in cross-

cultural Ieaming environment |t is an area identified under the vision of Golden SEAMEQ in
the next decade. The leamers from diverse background are expected to be actively involved in

sharing resources through blended mode leaming environment rich with easy access information

mainly from Open Educational Resources (OER) including interdisciplinary and cross-curricular
studies. Three essential skills to be developed from early education include thinking, technology

and living (work and survival) skills.

Filot phase (2013 to 2014).
The Borderless school project started in 2013 and continued in 2014 with piloting of instruments

and tnalling of e-platforms involving several groups of science and mathematics educators who
provided feedback to improve the instruments and refine the Borderless School framework.




FPhase 1 (2015 to 2016).

Forthe next three years from 2013 to 2018, two main implementation strategies are expected to

be completedin collaboration with SEAMEQ sister centres, national and intemational educational

network and linkages. These include the preparation of cumculum resources and stable e-

leaming and/or m-leaming platforms in at least five SEAMED member countnes with

technological support. Among the suggested activities include:

(1][Deue|nping| cross-cumncular and interdisciplinary studies to promote thinking and life skills in all]
subjects integrating Information and Communication Technology (ICT),

2) Producing resources incorporating blended leaming to promote cross-cultural understanding in

all subjects using Inquiry-basedleaming approaches|such as Project-based Activities (PBA]
and Problem-based Leaming (PBL)

(3) Developing responsive and interactive web-portals incorporating e.q. ‘Leaming Activities

[Management system’ (LAMS) and/or other technological tools; J

(4) Conducting colloquia/seminarsiworkshops using blended leaming approaches to share
knowledge and disseminate findings as well as enhance thinking, technology and life skills of
all stakeholders, to name a few.

(9] Monitoning and evaluating the project implementation yearly with mid-term review in 2018,
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Theories (explaining nature and philosophy of BS)

Sociocultural framework [Community of Practice
(CoP)(Lave & Wenger, 1991); More Knowledgeable
Others (MKO) (McConnell.2000; Larkin, 2002);
Situated learning (Wenger, 2000)]

Education for all (EFA) (UNESCO, 1990) Education for
Sustainable Development (ESD) (UNESCO, 2002)
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File Edit View Help View only Comments
58] Wil Interdisciplinary curriculum from SAW to BORDERLESS

Enhancing Lifelong Borderless Learning: SuggeSted TOpIC I: Telecar'el Telehealth

' Interdisciplinary and cross-cultural studies for SEAMEO Borderless School

| A Borderless School is the school that prepares students to become global players who are enterprising, creative, innovative,
equipped with 21st century skills, and lifelong learners in cross-cultural learning environment. It is an area identified for the aspiring
vision of Golden SEAMEQ. The learners from diverse background are expected to be actively involved in sharing resources through
| blended mode learning environment rich with easy access information mainly from Open Educational Resources (OERs) including
interdisciplinary and cross-curricular studies. Three essential skills to be developed from early education include thinking, technology
and life (work/entrepreneurial and survival) skills. The four main areas of curricula for Borderless School are: (1) Telecare; (2) DR
RED and climate awareness; (3) Conservation and wise use of resources; and (4) SE4ALL. The units that are developed under these
four main areas will not only serve as basic education suitable for students between 10 to 18 years old, but also can be adapted with
suggested enrichment activities to promote lifelong borderless learning through challenging Project-based Activities (PBA) and
Problem-based Learning (PBL) incorporating ‘Technology-enhanced Learning' (TEL) including various blended learning activities
| among stakeholders in the Community of Practice (CoP)

‘Telecare’ is the curriculum topic aims at providing basic information required for an individual to live healthily with awareness of the
importance of healthy lifestyle and the common diseases caused by unhealthy lifestyles. Three main units that are adapted from
‘Science Across Asia Pacific’ (SAAP), part of ‘Science Across the World' (SAW) curriculum are namely ‘Drinking water’ (Book 1),
‘What do you eat’ (Book 1) and ‘Diseases: Cause, Cure and Care' (Book 3).

Figure A(ii)(a). Template prepared in Google.doc for the development and on-line editing of curriculum for (1) Telecare

[URL: https://docs.google.com/document/d/1BIGBPNWA3UZVkDbbsy4bBQSBQLNQbBDYDgA7ZgMs__ 4/edit]



Exemplary lesson ideas to be incorporated with blended learning activities: Flowchart using ‘Learning Activities
Management System’ (LAMS) on ‘Drinking Water’ presented by Linda Toh (Penang Free School Excellent teacher)
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Scenario

There has been a hot spell the past few months and

the water in thereservoirs has reached a critical level,

If the rate of water consumption is continued, our taps would run dry.
Find out what the causes of this situation are and what

you can do to help cope with this problem.




Other problem

scenario faced in
many cities that
can be posted on
Noticeboard :

E.g. all types of
pollution!
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nature calls

let’s smash it
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some honey

that would be tasty,
but it would hardly
be sustainable
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Issues faced in developing lessons

(1) Challenges to promote Thinking Skills
considering the aspects such as,

Ability to promote students’ skills in:

o organising information and making
logical inferences

» pattern recognition

» sequential thinking skills and thinking
diagram

» mental flexibility



...More Thinking Skills (contd)

» Ability to categorise options (e.g.
push, pull, lift, slide, pour, etc.)

» strategic attack

o creative thinking

e deductive reasoning

» visualisation (e.g. futuristic thinking,
the story by Ria about water scarcity)
and spatial reasoning

» critical perception



. Traditional Views @ Current Perspective,

Paper and pencil Alternative methods

- Emphasis on - Emphasis on thinking
product(s) of and process of learning
learning and -Portfolio
‘correct’ - Project
answers - Self-assessment

- Journal

(emphasizing ‘learning
by doing’)
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’ - Interdisciplinary curriculum from SAW to BORDERLESS

Enhancing Lifelong Borderless Learning: Su ggested TOpiC 2: DR RED and Climate Awareness
Interdisciplinary and cross-cultural studies for SEAMEO Borderless School

A Borderless School is the school that prepares students to become global players who are enterprising, creative, innovative,
equipped with 21st century skills, and lifelong learners in cross-cultural learning environment. It is an area identified for the aspiring
vision of Golden SEAMEQ. The learners from diverse background are expected to be actively involved in sharing resources through
blended mode learning environment rich with easy access information mainly from Open Educational Resources (OERs) including
interdisciplinary and cross-curricular studies. Three essential skills to be developed from early education include thinking, technology
and life (work/entrepreneurial and survival) skills. The four main areas of curricula for Borderless School are: (1) Telecare; (2) DR
RED and climate awareness; (3) Conservation and wise use of resources; and (4) SE4ALL. The units that are developed under these
four main areas will not only serve as basic education suitable for students between 10 to 18 years old, but also can be adapted with
suggested enrichment activities to promote lifelong borderless learning through challenging Project-based Activities (PBA) and
Problem-based Learning (PBL) incorporating ‘Technology-enhanced Learning' (TEL) including various blended learning activities
among stakeholders in the Community of Practice (CoP)

(Disaster Risk Reduction Education’ (DR RED) is the curriculum topic aims at providing awareness of current global issues
related to Disaster Risk Reduction (DRR) and educating the public the importance of DRR for sustainable living. Four units that are
adapted from ‘Science Across Asia Pacific’ (SAAP), part of ‘Science Across the Wold' (SAW) curriculum including ‘Disappearing

wetlands' (Book 3), Tropical forest' (Book 2), ‘Acid rain over Asia Pacific’ (Book 3) and ‘The impact of global warming' (Book 2).|

\_

Figure A(ii)(b). Template prepared in Google.doc for the development and on-line editing of curriculum for (2) DR RED and climate
awareness [URL: https://docs.google.com/document/d/1XsrUyV2bpEhOewYOsXbqOZYCS43c4270AEub20SizYQ/edit]



Exemplary lesson ideas to be incorporated with blended learning activities: Flowchart using ‘Learning Activities Management
System’ (LAMS) on ‘Climate Change’ presented by Boey Mei Li (Sri Mutiara Secondary School Excellent teacher)
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Accelerated natural disasters with
drastic changes in climate patterns

Forests and other ecosystems are disappearing ...
Global fish stock is dwindling ...

1t's impaossible to see the difference at the grocery store

Loss of Habitats and
Biodiversity ...

Only when the last tree has died, the last river has
been poisoned and the last fish has been caught,
...will we realize that we cannot eat money....
- Cree Proverb
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(2) Challenges to promote attitudes for
sustainable living considering the following:

Sustainable living is fundamentally the application
of sustainability to lifestyle choice and decisions
that meets the present ecological/environmental,
societal, and economical needs without compro-

mising these factors for future generations.

Social

Bearable - Equitable
" Sustainable

Environment Economic
Se Viable S



_Traditional Views |

Rote and
receptive
learning

& Current Perspective,

Discovery and inquiry

- process skills

- higher-order thinking
(HOT) skills

- problem solving

(emphasizing ‘learning
by doing’)



Current Trends, Issues, Concerns

and Challenges in Science
Education: Paradigm Shift in
Science Teaching and Learnin

C D—di>

Creative thinking skills

+ Brainstorming Discovery _and inquiry
« Visualizing - process skills
« Inventing - higher-order thinking
» Associating relationships skills
* Inferring - problem solving
» Predicting ( - { :
- emphasizing ‘learning
Hypothesizing by doing’)

» Making analogies
e Dealina with ambiatitv




/ Creative thinking skills
» Brainstorming
» Visualizing
* Inventing
» Associating relationships
* Inferring
* Predicting
« Hypothesizing
» Making analogies
« Dealing with ambiguit

Current Trends, Issues, Concerns @@@
Y

and Challenges in Science B
Education: Paradigm Shift in The Y

Science Teaching and Learning

and @b@”@

- D

Critical thinking skills

» Attributing

« Comparing/Contrasting

» Classifying

* Sequencing

* Prioritizing

» Drawing conclusions

» Determining cause/effect
 Analyzing for assumptions

« Evaluating J




Lessons Learnt and Future Direction

(1) Preparing more LAMS supported blended-
mode learning design incorporating plethora of
teaching and learning pedagogies e.g. use of
concept map to elicit prior knowledge, etc.

(2) Anchoring the learning design with social
constructivist and socio-cultural framework

(3) Keeping abreast with current trends and in line
with SEAMEO Borderless School as well as
Malaysian 2013-2025 Education Blueprint

(4) Sharing more values-based resources to
promote thinking skill and sustainable living

(5) Conduct R&D activities for the initiatives

(6) To solve technical problems related to LAMS,
seek advice to imbibe into centre’s Moodle, etc.
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Inpui: Theories as guide for
constructs in research instruments

Social constructivism

Motivation

(Amabile, 1983;
DBandura, 1977
Cabanilla. et al., 2003;
Coben, 2000; Erickson,
1069; Gabel, 1994;

Spavold, 2003; ete.)

Active control
on thinking

Higher Order
Thinking (HOT)
(Bloom, 1971, Carter,,
2003; Gardner, 1993-
Torrance, 1974 Tref-

finger, gt al.. 2002, etc.)

Sociocultural framework

Process: Implamentation strategies based on
the concept of Borderless School (BS)

Borderlass school Blusprint i3 anchorad on innovative
Lifelong learmng (L.3) concept wath the outhine of

v

Objectives/Organization (considering diversity of
learners" background) of blended leaming activities...

)

Rich in cross—curricular/interdisciplinary pedagogical
content lnowledge and erosz-cultural studies. .

(

Derived from values-based research on ICT
advancement and globalization with...

Resulfs in producing 2 wide znd diverse groups of
talanted gensration who are..

)

Li

Lifelong lsarnsrs with diverss laarning stylss who are
salf.paced/zelf-accessed/zelf.directed/zelf-motivated, ...

)

v

Enterprising, creative, innovative, futuristic and
ful i with 21st century...

)

Skills [ie.(a) thinking (HOT,problem-solving(PES));
(b) technology:(c) life (work & survival)] & abways...

v

Striving forward as successful producer of new
knowladge with ability to build r2lationships across
national borders in an ever challenging world!

(1) Learning Environment (LE);
{2) Accessibility and Affordability

{AA); (3) Entiflements and
Opportunities (E0)

Contextual problems to
be solved py learners

Teaching and learning
strategies vsing ICT tools

*Lab, field work, camping

*Constructivist teaching
(e.g. PEAPBLPEL, Q&A,
interactive input, ate)

*Blended learning
-Face-to-face & contextual
-Web surfing & conferencing
-Intetactive e-pottals/forums
-Muyltimedia (audio and
visual tools)

-Simulations and virtual
laboratory, digital library
-Web 2.0 tools, zame-based
lzarning, 3-D animations
-Mobile (m-) learning

-ODL accessible to rich OER/
Open Educational Resources

*Thinking tools/graphic
organizers (2.2 concept
map, fishbone diagram)

*Community of Practics
(CoP) involving MEO
(e.g. experts, peers)

*Science Fair/Competition/
Congress/Olympiad/Quiz/
Proposal competition

#*International assessment
and‘or congress (for example
TIMSSPIS A 55YS, etc)

Output: Expected outcome or
Product of BORDERLESS

(A) Lifelong learners in ‘Borderless
School evaluated by inctruments

Effect of BORDERLESS on leamners":
(1) Motivation [pre-/post-tests]

(ii) HOT [pre-/post-Fluid Intelligence
or Higher Cognitive Thinking test]

{B) Cas=s of ths =ff=ct of BOR-
DERLESS on HOT and metivation

(i) Leamners with motivation ars:

¥ Self-aceessed/-paced/-dirscted;

* Enterpricing: Resourcefulbold/
energetic/risk taking, with purpose-
ful or industrious undertaking;

* Task/achisvement/informad

motivation towards subjects e.g.
science related studies/careers

¥ Lifelong learners in all aspects and
interdizciplinary knowledge.

{ii) Learners have HOT =kills below:

* Criticalicreative/innovative with
deep thinlang skills for the future

* Higher cognitive thinking level
(HCTL) incinding coneeptual and
procedural knowledge andor skills,

* Integrative’reflectivelogical

* Scientific (process/manipulative)

* Problem-zolving skille (PBS)

* Asvareness, self-appraisal, active
control on own thinking (metaskills)

Figure Afj). The conceptual framework for the ‘Lifelong Borderless Learning’

(Ng, 2014)
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EHEAT 3

Comparison of Malaysia's PISA 2009+ ranking
against other countries

Fm geuial
i
E Mathamatios E Ealesnioe
asan W B
Formil CoodarfTy [Fule g ] Rark Coumbry [ Al
1 Sraanghai-Chira (=] 1 Shangrak-"hina 57
2 Snpapons s=2 2 Sirlard 5=
3 Hong Komg =5 3 Moy Foong S
- o == - Sinzapon= 8
TIMSS and PISA International 5 Takwsan =43 5 Japan 53
Assessments :
20 W= B 455 20 [[g—F g = =g
TIMSS iz an intematbional assessment based on the CECDO dwverags OECD & srages
bathematics and Soisnce curmioula of schools sround ot Slowak Sepubiic 497 =q Crmch Sepumic =po
the world. It assessss students in Grodes 4 (the . :
Malaysian squivalent is Year 4) ard B (the Malaysisn 41 Coata 4ed <40 CrEecE 470
squivalent is Form 2 slong two espects: content such as Intemaboral &wsrags I rra o nal A verags
algshra and geometry, and cognitive skils, namely the az [ 44T a4 [— 459
thinking processes of knowing, applying, and reasoning. : :
The fet wams first administored in 19605 Tockay, over 5z Thatand 419 51 Traland 425
589 couwntries participate in the ssssssment which s . .
oonduoted every four yeans. Maloysia has. participated in . .
TIMES sinoe 18688, although only with Form 2 shedents.
57 MALAYSIA 404 K2 MALAYSIA
PISA; co-ordinated by the OECD, is another widely
recognised infernational assessment. Conducted : :
every thres yeas, PISA sams to evaluate proficienoy n = [Ty Fs T g ey | =5 Indor-a=ia ==3

R=ading, Mathematios, and Science in students aged

15 years old. lis foows is mot on owrioulum content, bad ' e g oo e o Deogs g i rremen lpeem S oo B
on studemis’ ability to apply their knowledge in real-

world ssttings. Participant countries extend beyond

DECD mesmbers, with 74 oountries tnking part im the

most recet mssessmest im 20008, Malrgsin participated

fior the finst time in 20710, == part of the 3008 PESA

msass st oyale.




Eleven shifts to transform the system
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Conclusion

215t century students should be equipped

with essential skills for sustainable living.

Core Subjects and

215t Century Themes Information,
Media, and

Technology
Skidls

Resources (wiki by Sheryl Nusshaum-Beach)
Route 7 4 Bulldmg 21st Centugy Skllls??J by p21 org

These include thinking,
living and technology
skills that are also
emphaized in
SEAMEQO “Borderless
School’ (BS), i.e

‘a school that prepares
students to become
global players who are
enterprising, creative,
innovative, equipped
with 215 century skills,
and lifelong learners.’

It is high time BS was identified as one of the 10 focus areas
in Golden SEAMEQ for the next decade.

It is thus our duty as educators to be part of the team to facilitate these
groups of global players towards achieving the aspiration of the nation!
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