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INTRODUCTION
- T

1 Technologies play an essential 2
part in the transition from

traditional teachers -centred to Teachers need to transition rapidly

student -centred approaches to remote teaching and learning
embedded with suitable technology

(mms & Wahat, 2021; Qismullah Yusuf & Yurisrina Qismullah Yusu, 2018; Ramlan Mustapha et al, 2021) tools to transform and disseminate
i L T skills, knowledge and value in future

Encaurage:-actitie ddarningg ity
in STEM Educationn
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INTRODUCTION

3 4Initiative by MOE , Digital

embedded technology Educational Learning

INn thelr pedagogies Initiative Malaysia ( DELIMa)
with digital culture in & "My digital teachers”

formal and informal

learning TO ENHANCE

- g\ ENCOURAGE
(:Ismk_& Jamil,"2020; Nuwjﬁl%&ah & Ahmad Shidki , 2020).
A i STEM Educatiom
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~SEARCUKH QUES TIOND

Phase 2: Design and Development - How to design and develop oPSTi
Framework I n teacherso pedagogy and t

1. What are the objectives of the oPSTiI Framework?
2. What types of learning spaces are available in the oPSTI

Framework?
3. What types of teacheposSt pedagogl

Framework?
4. What types of technology tools are inthe  oPSTi

Framework? Qgg
5. What are the implementation of the oPSTi Framework? -
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Only 41 % - 60% Large class sizes,

teachers use virtual lack of teaching and
learning

: learning facilities

environment —/7

-weakness value of and a less

0.76 from 5 scale of conducive

indicator :
environment

(Jamilah Sulaiman &
Siti Noor Ismail,
2020).

Teachers face tough
challenges because of
low technological
knowledge (Cheok et e
al., 2020; Muhamad : L
Khairul et al., 2019) ;

lack of teachers’
competency in using the
technology tools (Ghavifekr
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WHAT
1S
NGLS O

Pedagogy

;
Space Pusialll  Technology

—
embeds

EXISTING FRAMEWORK (Radcliffe et al., 2008)
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oPSTi in Digitalization Policy
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I — o ————_—— - o o* St oo

> Trad,t,ona| approach Technologlcal mtegrated NG LS <

Self directed
learning

Active IearnmgA

Collaborative learning

« Self-directed Iearnlng
J Teachers as mentor/guide < />
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"" S DESIGN AND DEVELOPMENT RESEARCH (DDR)

ANALYSIS

DESIGN AND DEVELOPMENT

FUZZY DELPHI METHOD -

(FDM)
Type 2: DDR to develop the
framework
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Threshold value & expert % -
7/ point Likert scale

The (d) value have to be e e T
equal to or less -
t C:] g, the value of ambiguity -
(Chen ,2000; Cheng & Lin, 2002; IOWGr than 5 pOintS
Chu & Hwang, 2008; Murray & Likert Scale
Hammons, 1995). FUZZY DELPHl

Saedah Siraj et al.,2021
METHOD (FDM)

\ Lo 13 experts

o s Adler & Ziglo (1996) . Jones & Twiss (1978)

Fuzzy (A) O value U c ipertscofsendus of

(Tang & Wu, 2010; Bodjanova , 2006)
. more than 75 %
Ranking of the elements
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FINDINGS

Involves : 13 experts

11 elements :
Instruments validation: 2 8 accepted : 3 rejected
Language: 1 (d) : range between 0.000 to 0.555
Contents :2 P E DAG OGY % experts' consensus : 31% to 100%

Fuzzy Score (A) : range between 0.718 to 0.959

1OB.J ECTIVES

(d) : range between 0.022 to 0.117
% experts' consensus : 85 to 100%
Fuzzy Score (A) : range between
0.885 to 0.959

SPACE 3 13 elements :

9 accepted : 4 rejected
(d) : range between 0.040 to 0.432

% experts' consensus : 31 to 100%
Fuzzy Score (A) : range between 0.872 to 0.951

Threshold Value (d):
(d.0O.0. 2)
% EXpert consensus
=75%
Fuzzy Score (A) :
h-ccut OO0. 5

TECHNOLOGY 4

(d) : range between 0.000 to 0.293
% experts' consensus : 77/% to 100%
Fuzzy Score (A) : range between 0.874 to 0.967

29 elements :
28 accepted : 1 rejected

5 IMPLEMENTATION

(d) : range between 0.022 to 0.119
% experts' consensus : 85 to 100%

Fuzzy Score (A) : range between
0.903 to 0.959

7 accepted elements

Proceed to Phase 3: Evaluation
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Element

DESIGN AND DEVELOPMENT FINDINGS (QUESTIONNAIRES: FUZZY DELPHI METHOD) Phase 2

Objectives of NGLS
framework enables
teachers to..

Threshold  Percentage, % Expert Ranking

Value,

d Consensus

El

E2

E3

access the internet to find
information at any time
evaluate the effectiveness
of the educational
resources effectively.
able to find and manage
relevant information from
a variety of sources
generate problem solving
in the field of teaching
through an nnovative,
creative and ethical
scientific approach
strengthen the
collaborative process
among students

explain the concepts,
theories, practices and
developments of
educational technology

0.071

0.071

0.095

0.065

0.082

0.122

92% Accepted 3

02% Accepted 3

92% Acceptad 7

100% Accepted 5

92% Accepted 6

92% Accepted 8

11 accepted elements
(d) : range between 0.022 to 0.117

% experts' consensus : 85 to 100%
Fuzzy Score (A) : range between 0.885 to

I #CPRN |

0.959

How to design and develop of oPSTif r amewor K 1 n
pedagogy and technology tools in terms of:

1. What are the objectives of the next generation learning spaces
oPSTi framework?

E7 encourage more self-study 0.024 100% Accepted 2
opportunities anywhere
and anytime

E& produce a variety of 0137 92% Accepted 11
teaching media effectively

E9 applv technical skills by 0.022 100% Accepted 1
using various media in the

teaching and learning

Process

E10 apply practical skills in the 0.117 85% Accepted Q
field of teaching 1n line
with the needs of the
organization and
customers
Ell have the values and 0.113 85% Accepted 10
attitudes of
professionalism,
leadership characteristics,
social skills, responsible
and able to perform
teamwork

SEAINEQ Centras Polcy Resaecrch Network [CPEN) SU”\’”_
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Element Selection of Learning Threshold  Percentage, %o Expert Ranking
Spaces Value, d Consensus
El A traditional classroom 0432 31% Eejected
with no access to breaking
out spaces.
E2 A traditional classroom 0.182 5% Accepted 9
with direct access to break How to design and develop of oPSTi framework in

out spaces for

collaborative group work, teacherso pedagogy and techr
project work or individual

work.

E3 A collaborative teaching 0.054 100%% Accepted 2 . . .
area (2 or more teachers) 2. What types of learning spaces are inthe  oPSTi
whereby the teachers and
students share a varietv of fram eWOI‘k.
connected learning spaces.

For example,
collaborative group work,
project work or individual
work.

E4 A space 11 a corridor 0.234 T7% Rejected
outside the classroom.

E3 Cloud Technologies 0255 83% Eejected
Spaces.

E6 A shoeless leaming 0.071 92% Accepted 4 Learning Spaces : 13 Elements- 9 elements are accepted

spaces. ]
E7 Technology accessibility 0.071 02% Accepted 4 . 4 elements are reJeCted

spaces.
ER8 A space with storage areas 0.233 T7% Rejected

such as cubbies and

shelves. (d) : range between 0.040 to 0.432
E9 A workshop/studio space 0.082 02% Accepted 6 '

for art, music or design. % experts' consensus : 31 to 100%
E10 A kitchen/food technology 0.082 92% Accepted 6

space. Fuzzy Score (A) : range between 0.872
Ell A workshop space for 0.034 100% Accepted 2

technology (wood, metal, to 0951

plastics, robotics).
El12 A spaces design for 0.082 92% Accepted 6

different learning needs.
El3 A multipurpose space that 0.040 100% Accepted 1

fosters creativity.
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How to design and develop of oPSTif r amewor k i n teacherso6 pedagogy and technol o

3. What types of teacdohRelifadewprk?’dagogy 1 n t he

Pedagogy Strategies :6 elements
(1 elementis rejected, 5 elements are Accepted )

Element Selection types of Threshold Percentage, %o Expert Ranking
pedagogy strategies Value, d Consensus

E1l Teacher-centred 0.555 0% Rejected

E2 Student-centred 0.040 100% Accepted 3
E3 Blended learning 0.054 100% Accepted 4
E4 Personalised learning 0.148 85% Accepted 5
E5S Project-based learning 0.000 100% Accepted 1
E6 Active learming 0.000 100% Accepted 1
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How to design and developof oPSTif r amewor k i n teachersodo pedagogy and technol oc¢

3. What types of teacoRelirfadewprk?’dagogy 1 n t he

Teaching & Learning Activities : 5 elements
( 2 element are rejected , 3 elements are Accepted

BIL Selection types of Threshold Percentage, %o Expert Ranking

teaching and learning  Value, d Consensus
activities
E1 Homework 0.310 31% Fejected
2 Test and Quizzes 0.215 85% Fejected

E3 Coding and 0.111 85% Accepted 3
Programming

E4  Online Tutorial 0.108 92% Accepted 2

E5  Online Learning 0.022 100% Accepted 1
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How to design and develop of oPSTi f r amewor k

4 What types of technology tools in the

oPSTi framework?

Technology Tools (Hardware)

Il n teachersodo pedagogy and technol of

‘7elements

All elements are Accepted

BIL Selection types of Threshold Percentage, %o Expert Ranking
hardware application Value, d Consensus
El Interactive Audio 0.040 10094 Accepted 1
Visual (AV) display
(interactive screen)
E2 In-school 0.040 10094 Accepted 1
laptops/Personal
Computer (PC) (1n
computer lab
E3  Desktop computers 0.183 85% Accepted 7
E4 Tablets 0.054 10094 Accepted 3
E5  Smart phone 0.182 85% Accepted 6
E6  Video production 0.153 92% Accepted 4
E7  Digital cameras 0.142 77% Accepted 5
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How to design and develop of

oPSTif ramewor k I n teachersodo pedagogy and technol oc

4 What types of technology tools in the

oPSTi framework?

(d) : range between 0.000 to 0.293

Technology Tools : 29 elements % experts' consensus : 77% to 100%
are Accepted , 1 elementis Rejected Fuzzy Score (A) : range between 0.874 to 0.967
BIL Selection types of Threshold Percentage, % Expert Ranking
technology application Value, d Consensus
tools for homework
El  Google Classroom 0.040 100%6 Accepted |
2 Seneca Learning 0.072 100%6 Accepted 3
E3  Show my homework 0.123 92% Accepted 4
E4  Padlet 0.082 92% Accepted 2
BIL Selection Types of Threshold Percentage, %o Expert Ranking
technology Value, d Consensus
application tools for
Tests and Quizzes
El  Quizizz 0.096 92% Accepted |
2 Quizlet 0.117 92% Accepted 2
E3 Bitesize 0.182 85% Accepted 3
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How to design and develop of oPSTif r amewor k 1 n
4 What types of technology tools inthe  oPSTi framework?

BIL Types of technology Threshold Percentage, % Expert Ranking

application tools for Value, d Consensus
coding and
programming

E1  Hour of Code 0.054 100% Accepted 3

E2  Scratch 0.054 100% Accepted 3

E3  MIT App Inventor 0.040 100% Accepted 2

E4  Arduino 0.022 100% Accepted 1

E5 Magnet code 0.082 029 Accepted 5

I #CPRN |

teachersod6 pedagogy and technol oc¢

(d) : range between 0.000 to
0.293
% experts' consensus : 77/% to
100%
Fuzzy Score (A) : range between
0.874 to 0.967
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