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Teachers need to transition rapidly 

to remote teaching and learning 

embedded with suitable technology 

tools to transform and disseminate 

skills, knowledge and value in future 

STEM education
Encourage active learning 

in STEM Education

INTRODUCTION

Technologies play an essential 

part in the transition from 

traditional teachers -centred to 

student -centred approaches 

TO ENHANCE1 2

(Imms & Mahat , 2021; Qismullah Yusuf & Yunisrina Qismullah Yusuf, 2018; Ramlan Mustapha et al., 2021) 



embedded technology 

in their pedagogies 

with digital culture in 

formal and informal 

learning 

Initiative by MOE , Digital 

Educational Learning 

Initiative Malaysia ( DELIMa) 

& "My digital teachers" 
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INTRODUCTION

TO ENHANCE

STEM Education

ENCOURAGE
(Ishak & Jamil, 2020; Nurul Natrah & Ahmad Shidki , 2020). 
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1. What are the objectives of the oPSTi Framework?

2. What types of learning spaces are available in the oPSTi

Framework?

3. What types of teachersô pedagogies are in the oPSTi

Framework?

4. What types of technology tools are in the oPSTi

Framework?

5.  What are the implementation of the oPSTi Framework?

Phase 2: Design and Development - How to design and develop oPSTi

Framework in teachersô pedagogy and technology tools in terms of:

RESEARCH QUESTIONS





WHAT 

IS

NGLS 

EXISTING FRAMEWORK (Radcliffe et al., 2008)



Self -directed

learning 

Active learning

Collaborative learning 

Student -centred

Teachers as mentor/guide

Traditional approach NGLS 

oPSTi in Digitalization Policy 

Teachers' lead

Self -directed learning 

Technological integrated 



DESIGN AND DEVELOPMENT RESEARCH (DDR)

DESIGN AND DEVELOPMENT 

FUZZY DELPHI METHOD 

(FDM)
Type 2: DDR to develop the 

framework 



13 experts
Adler & Ziglo (1996) , Jones & Twiss (1978)

7 point Likert scale 

More accurate

the value of ambiguity -

lower than 5 points 

Likert Scale
Saedah Siraj et al.,2021

defuzzification

The (d) value have to be 

equal to or less 

than 0.2 (d Ò 0.2) 

experts consensus of 

more than 75 % 

(Chen ,2000; Cheng & Lin, 2002; 

Chu & Hwang, 2008; Murray & 

Hammons, 1995).

Fuzzy (A) Ó value Ŭ cut = 0.5  
(Tang & Wu, 2010; Bodjanova , 2006)

Ranking of the elements

Threshold value & expert %

FUZZY DELPHI 

METHOD (FDM)



Threshold Value (d): 

(d Ò 0.2)

% Expert consensus 

=75%

Fuzzy Score (A) : 

-hcut Ó0.5

OBJECTIVES 

IMPLEMENTATION 

SPACE

PEDAGOGY

TECHNOLOGY

(d) : range between 0.022 to 0.117

% experts' consensus : 85 to 100%

Fuzzy Score (A) : range between 

0.885 to 0.959

(d) : range between 0.000 to 0.555

% experts' consensus : 31% to 100%

Fuzzy Score (A) : range between 0.718 to 0.959

(d) : range between 0.040 to 0.432

% experts' consensus : 31 to 100%

Fuzzy Score (A) : range between 0.872 to 0.951

(d) : range between 0.022 to 0.119

% experts' consensus : 85 to 100%

Fuzzy Score (A) : range between 

0.903 to 0.959

(d) : range between 0.000 to 0.293

% experts' consensus : 77%  to 100%

Fuzzy Score (A) : range between 0.874 to 0.967

13 elements : 

9 accepted : 4 rejected 

11 elements : 

8 accepted : 3 rejected 

29 elements : 

28 accepted : 1 rejected 
7  accepted elements 

Instruments validation:

Language: 1

Contents :2

Proceed to Phase 3: Evaluation

FINDINGS
Involves : 13 experts



How to design and develop of oPSTi framework in teachersô 

pedagogy and technology tools in terms of:

1. What are the objectives of the next generation learning spaces 

oPSTi framework?

11 accepted elements 

(d) : range between 0.022 to 0.117

% experts' consensus : 85 to 100%

Fuzzy Score (A) : range between 0.885 to 

0.959

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



Learning Spaces : 13 Elements- 9 elements are accepted

, 4 elements are rejected 

(d) : range between 0.040 to 0.432

% experts' consensus : 31 to 100%

Fuzzy Score (A) : range between 0.872 

to 0.951

How to design and develop of oPSTi framework in 

teachersô pedagogy and technology tools in terms of:

2. What types of learning spaces are in the oPSTi

framework.



Pedagogy Strategies :6 elements  

( 1 element is rejected , 5 elements are Accepted )

How to design and develop of oPSTi framework in teachersô pedagogy and technology tools in terms of:

3. What types of teachersô pedagogy in the oPSTi framework?



Teaching & Learning Activities : 5 elements  

( 2 element are rejected , 3 elements are Accepted

How to design and develop of oPSTi framework in teachersô pedagogy and technology tools in terms of:

3. What types of teachersô pedagogy in the oPSTi framework?



How to design and develop of oPSTi framework in teachersô pedagogy and technology tools in terms of:

4 What types of technology tools in the oPSTi framework?

Technology Tools (Hardware) :7elements  

All elements are Accepted



Technology Tools  : 29 elements  

are Accepted , 1 element is Rejected

(d) : range between 0.000 to 0.293

% experts' consensus : 77%  to 100%

Fuzzy Score (A) : range between 0.874 to 0.967

How to design and develop of oPSTi framework in teachersô pedagogy and technology tools in terms of:

4 What types of technology tools in the oPSTi framework?



How to design and develop of oPSTi framework in teachersô pedagogy and technology tools in terms of:

4 What types of technology tools in the oPSTi framework?

(d) : range between 0.000 to 

0.293

% experts' consensus : 77%  to 

100%

Fuzzy Score (A) : range between 

0.874 to 0.967


