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 Abstract  – This article aimed to design and develop 
Professional Learning Communities (PLCs) model and 
a questionnaire survey instrument for Malaysian 
schools using Fuzzy Delphi Method (FDM) in the 
Design and Development Research (DDR). In Phase 1, 
literature on PLCs was reviewed to identify the needs 
of the professional learning communities’ model 
according to the local context. In Phase 2, an 
agreement of 14 experts on the questionnaire was 
obtained from FDM. In Phase 3, the evaluation of the 
questionnaire by 5 experts to assess the questionnaire’s 
usability was gathered. Based on the final results, a 
total of 121 items was accepted. The agreement of the 
experts was between (90% to 100%) and the value of 
the threshold, d was between (0.09 – 0.18). In 
conclusion, FDM in DDR is significant to be applied in 
the development of a model, practical and cost-saving.  
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1. Introduction

A questionnaire survey instrument is the most 
commonly used in data collection for measuring 
variables of a research model.  To ensure that the 
research model is well developed, researchers  have 
to ensure that the questionnaire goes through the 
designing and validation process systematically 
[1].  Researchers should consider the suitability of 
the questionnaire used for the intended research 
scope and the method used is practical, doable, and 
cost-saving. 

Professional learning community models and 
instruments are easily accessible through PLC 
literature. However, they are mostly developed by 
researchers from the western countries and are 
relatively scarce compared to Asian countries [2]. 
There are also different types of PLC models and 
questionnaires that vary according to a specific 
context [3]. This is because PLC has various 
theoretical framework that makes the PLC concept 
difficult to define and measure. Therefore these PLC 
models are constantly studied and developed by 
researchers for better understanding of PLC practices 
[4].  

As far as PLC models are concerned, most local 
researchers are using PLC's models and 
questionnaires from the western countries and adapt 
them into the local context. However, [5] mentioned 
that a model adapted from a different system of 
education should take into account the needs for the 
local context. It is proven that with the 
implementation of PLC in Malaysian schools has 
posed various issues [6]. Hence, understanding PLCs 
in Malaysian schools is crucial to develop and sustain 
PLC. Therefore, the PLCs model and a questionnaire 
survey instrument for Malaysian schools are 
significantly needed to be developed based on local 
expert views involving academic professionals and 
practitioners. The questionnaire will measure the 
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level of PLCs in Malaysian schools and their 
dimensions. 

Additionally, this study described three phases of 
design and research development (DDR) focusing on 
Phase 2, which has 2 rounds of FDM to develop and 
validate the questionnaire. DDR is a comprehensive 
research methodology that combines various research 
techniques to develop a model, module, or product 
[7]. DDR comprises of four basic phases: needs 
analysis, design, development, and usability [8]. For 
each phase, researchers may choose the required 
method based on the questions and objectives of a 
study. Compared to conventional methods, the 
DDR's approach is more systematic and capable of 
helping researchers in producing comprehensive, 
practical, and reliable research. 

FDM is one of the current methods that can be 
used in any phase in the DDR. In 1985, a method of 
conventional Delphi was integrated by [9] with fuzzy 
set numbers which was an improvement to the 
Delphi method. This technique can meet the scope of 
the field studied, cost-saving and time-saving by 
reducing the number of rounds for experts’ 
assessments and the experts are free to express their 
professional views individually [10]. 
 
2. Methods 

 

The PLCs model and questionnaire were 
developed, focusing on FDM in the design phase 
(phase 2) and development phase (phase 3) of 
DDR. The two phases of the DDR were integrated 
and named as the design and development phase 
(phase 2) [11]. The method for each phase is 
summarized as illustrated in Table 1. Next, the three 
phases are described below. 
 
Table 1. Summary of methods for Design and          
Development Research 
 

Phase Method Respondent 
Needs Analysis 
(Phase 1) 

Literature Review Text/ Document 

Design and 
Development  
(Phase 2) 

Fuzzy Delphi 
Method 
(First round – Semi-
structured 
interview, Initial 
Questionnaire) 
(Second round – 
Revised 
questionnaire) 

14 Experts 
 

Usability 
(Phase 3) 

Questionnaire 
evaluation 

5 Experts 

 

2.1. Phase 1 (Literature Review) 
 

This phase referred to the literature review.  The 
reviews were divided into 2 sections: international 
and local. International literature reviews were 
conducted to find international PLC models to be the 
basis of theoretical framework to build semi-

structured interview protocols for the next phase of 
this research. Local literature reviews were 
conducted to study the needs of the Malaysian 
schools' PLC model. Two major database types were 
used: Scopus and Google Scholar. Among the 
keywords used were Malaysia, the Professional 
Learning Community and school. In this phase, 
literature of local researchers was reviewed. The 
search was limited to local articles by setting up 
some criteria: locations of the PLC studies  have to 
be conducted in all states in Malaysia only, studies 
conducted at primary schools or secondary 
government schools (excluding private schools, 
institutions of higher learning), peer-reviewed 
articles published from 2009 to 2018. All the articles 
were analyzed based on the dimensions of the PLC, 
method, and questionnaire used, and the focus of 
PLC studies.  

 
2.2. Phase 2 (Fuzzy Delphi Method) 
 
Round 1  
Panel of Experts 
 

For the first round of FDM, 14 experts were 
appointed: 3 lecturers from a local university 
specializing in PLC research, 4 schools heads, 2 
School Improvement Specialist Coaches (SISC+), 1 
School Improvement Partner (SIP+), 1 senior lecturer 
(Institute of Aminuddin Baki), 1 Assistant Director of 
the Institute of Teacher Education, 1 Assistant 
Director of District Education, and 1 excellent 
teacher. Before the panel of experts was appointed, 
certain criteria were set to be met by the panel of 
experts according to the purposive sampling method 
[12]. They  have to have knowledge in the field of 
PLC or experience in implementing PLC in schools 
at least 5 years and above or have vast experience in 
school management and administration. They were 
voluntarily appointed and able to commit to this 
study. They were interviewed based on semi-
structured interviews.  Interviews were conducted to 
better understand the needs and actual interests of 
PLC by local context [13].  
 
Initial Questionnaire 
 

Based on the result of thematic analysis, an initial 
questionnaire was developed that consisted of 5 PLC 
dimensions: vision, mission and value, professional 
leadership, collaborative culture and collective, 
sharing of best practices, and school climate and 
external support. The questionnaire was sent to the 
experts via electronic mail, WhatsApp, or Telegram 
based on their preferences. They were asked to assess 
their level of agreement for each item using the    
seven-point Likert scale (1 = Extremely disagree and 
7 = Extremely agree). An expert was given the 
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opportunity to freely comment on the items, 
improvised the items, or make any suggestions for 
new items. The questionnaire was sent back once the 
assessment was completed. 

 
Round 2 
Revised Questionnaire 
 

The revised questionnaire was sent to the experts 
by email, WhatsApp, or Telegram to perform a better 
final assessment [14]. They were also given a 
summary of Round 1 result. The experts were given a 
certain period of time to evaluate the 
questionnaire. They were given the opportunity to 
freely re-evaluate all the items. However, experts 
were not allowed to add or modify any items in this 
round. Once the evaluation was completed, the 
questionnaire was send back. 
 
Triangulation of Fuzzy number (TFN) and 
defuzzification in FDM 
 

TFN is a process of changing expert agreement 
values from a Likert scale to Fuzzy numbers. This 
process was conducted in round 1 and round 2. The 
seven-point Likert scale has three different values, 
the average minimum value (n1), the most reasonable 
value (n2), and the maximum value (n3) [15]. For 
example, when rating 6 turns into fuzzy, the number 
will be 0.7/0.9/1.0, which indicates the average 
minimum value (n1) of experts agree to certain items 
is 0.7 (70%), the most reasonable value (n2) is 0.9 
(90%), and the maximum value agreed by the expert 
is 1.0 (100%). Therefore, TFN is used to solve the 
problem of agreement among experts which cannot 
be measured by the Likert scale. For this study, the 
seven-point Likert scale was selected because the 
analytical results are more accurate compared to the 
five-point Likert scale as shown in Table 2.   
 
 
Table 2. Comparison between the 7-point Likert scale and        
5-point Likert scale 
 

 
 
This Fuzzy score is averaged and labeled by M1, 

M2, and M3 for further statistical analysis. This score 
specifies the percentage of expert agreements and the 

threshold value, d. The acceptance requirement of an 
item is that the agreement of all experts  has to 
exceed 75% [16] and the threshold value of d ≤ 0.2 
[17]. The calculation of the threshold value, d is by 
using the following formula: 

 

 
 

The process of defuzzification is the method to 
rank the items and identify the importance of each 
item [18]. The higher Amax value showed a higher 
position. The Amax value is calculated using the 
following formula: 

 

Amax = ¼ (M1 + M2 + M3) 
 

2.3. Phase 3 (Usability) 
 

For this phase, the overall assessment of the 
questionnaire was conducted. This method is used to 
ensure that questionnaires can be used for field 
studies. According to [19], researchers  have to 
ensure that the questionnaire is appropriate and the 
language used is clear. Therefore, two experts in the 
field of educational leadership and management and 
three experts in the field of language practitioners 
were appointed. Questionnaires were sent to all the 
experts via email. The experts assessed the level of 
understanding, interpretation of sentences, and 
accuracy of the items. They also identified and 
resolved any potential problems such as misleading 
statements or difficult words to understand. Once 
they had completed their assessment the 
questionnaire was sent back via email. 

 
3. Results 

 
3.1. Phase 1 
 

A total of five main dimensions of PLC practices is 
generally known in the international literature review 
on PLC. The dimensions are the sharing values, 
visions and missions, school leadership, collaborative 
learning, deprivatized practice, and school structure 
and climate. The five dimensions are the basis for the 
theoretical framework to conduct a semi-structured 
interview with local experts. 

As for local literature reviews, a total of 36 articles 
by local researchers from 2009 until 2018 was 
analyzed. Based on the findings, most of the 
quantitative methods adapted questionnaires from the 
western studies. Although PLC practices that used 
these questionnaires can be measured, our analysis 
found that PLC practices in Malaysian schools still 
need to be improved. This is because various issues 
arised from the PLC's implementation in 
schools.  Therefore, there is a need to develop a local 
PLC model. Hence, to develop and design the local 
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PLC model, a questionnaire should be developed 
with the views of local experts as suggested by [13]. 
As for that, the next phase of the study was 
conducted. 

 
3.2. Phase 2 
 

Round 1 
 

The initial questionnaire consisted of 5 dimensions 
and 24 elements comprising of 144 items developed 
from the thematic analysis of the interview 
transcripts. After going through the TFN process, 36  
items were discarded because they did not meet both 
the acceptance conditions of the item, either 
thresholds, d > 0.2 or the percentage of expert 
agreement (< 75%). A total of 108 items were 
accepted with an average percentage of expert 
agreement from 82% to 98% and the threshold value, 
d is between 0.130 and 0.224. Only one item from 
the element of ‘PLC leaderships’ was included in the 
‘Distributed leadership’ element, as recommended by 
experts. There were some rephrasing on the name of 
dimensions and elements as listed: 
 
 

1) ‘Power-sharing and authority’ to ‘Distributed 
leadership’; 

2) ‘Self-learning and collaborative culture’ to 
‘Collective and collaborative culture’;  

3) ‘Promote innovation’ to ‘Innovation culture’; 
4) ‘School climate and external support’ to 

‘Conducive school climate’; 
5) ‘Humanitarian climate’ to ‘Harmonious 

community relations’; 
6) ‘External support’ to ‘Strategic alliances among 

stakeholders’. 
 
Round 2 
 

A total of 121 items was accepted, including 13 
new items in this round. The threshold, d is between 
0.098 and 0.181, while the total percentage of expert 
agreement is between 90% to 100%. The results of 
the assessment in this round are better than the first 
round. Each of the items was ranked according to 
their importance to their respective elements based 
on the Amax value. The summary of Round 2 results 
is illustrated in Table 3. 

 
Table 3. Summary of Round 2 results 
 

 

Dimensions and 
Elements 

Number 
of items 

Rejected 
item 

Threshold 
(d) 

Expert 
Agreement 

(%) 

Amax 
Score 

Ranking Outcome 

Visions, missions, and 
values 

       

The construction of PLC 
visions and missions 

7 - 0.142 92.9 0.873 3 Accept 

Clear visions and 
missions statement 

5 - 0.123 97.2 0.892 1 Accept 

PLC Visions and 
missions are easily 
communicated 

4 - 0.135 98.2 0.874 4 Accept 

Shared values 5 - 0.114 97.2 0.879 2 Accept 
Professionals 
Leadership 

       

Learning leadership 6 - 0.140 91.7 0.886 1 Accept 
Distributed leadership 7 - 0.170 89.8 0.851 4 Accept 
Leaders develop human 
capital 

5 - 0.181 90.0 0.846 5 Accept 

Supports teacher learning 6 - 0.134 94.0 0.880 2 Accept 
Develop teacher 
competency 

4 - 0.120 98.2 0.881 3 Accept 

Collective and 
collaborative culture 

       

Collaborative learning 5 - 0.098 95.7 0.904 1 Accept 
Collective behavior 5 - 0.108 100 0.889 2 Accept 
Continuous collaborative 7 - 0.160 95.9 0.863 4 Accept 
PLC Team 8 - 0.137 93.8 0.876 3 Accept 
Sharing of best 
practices 

      Accept 

Effective ways of sharing 6 - 0.137 96.4 0.875 1 Accept 
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Dimensions and 
Elements 

Number 
of items 

Rejected 
item 

Threshold 
(d) 

Expert 
Agreement 

(%)

Amax 
Score 

Ranking Outcome 

Reflective dialogue 6 - 0.128 96.4 0.871 2 Accept 
Innovation culture 6 - 0.135 97.6 0.857 3 Accept 
Conducive school 
climate 

       

School resources 7 - 0.157 94.9 0.853 3 Accept 
Unrestricted school rules 7 - 0.135 92.9 0.879 1 Accept 
Harmonious community 
relations 

7 - 0.160 95.9 0.854 2 Accept 

Strategic alliances 
among stakeholders 

      Accept 

Parent and family 
relationship 

4 - 0.126 94.7 0.886 2 Accept 

Individual and expert 
groups alliances 

4 - 0.115 94.7 0.898 1 Accept 

Total  121 Nil      
 

3.3. Phase 3 
 

Only five experts were required to evaluate the 
questionnaire which was developed and reached the 
saturation point. There were very few items 
rephrased related to languages. All agreed that all 
items were related to the constructs being 
measured. All items were understood and agreed by 
all experts. The overall evaluation of questionnaires 
was illustrated in Table 4. 
 
Table 4. Overall Comments of the questionnaire 
evaluation by panels 
 

  Expert 
No. Assessment 1 2 3 4 5 

1. 
Clarity of the 
items 

Yes Yes Yes Yes Yes 

2. 
Items related to 
the constructs 
being measured 

Yes Yes Yes Yes Yes 

3. 
The wording of 
items is 
understandable 

Yes Yes Yes Yes Yes 

4. 
The format of 
the instrument is 
appropriate 

Yes Yes Yes Yes Yes 

5. 
The language 
used is 
understandable 

Yes Yes Yes Yes Yes 

6. 

The instructions 
given in the 
instrument are 
clear 

Yes Yes Yes Yes Yes 

7. 
Instructions for 
measurement 
scale is clear 

Yes Yes Yes Yes Yes 

8. 
The objective of 
the instrument is 
stated clearly 

Yes Yes Yes Yes Yes 

 
 

 
4. Discussion 

 
In this study, the PLCs model and questionnaire 

for Malaysian schools were developed through the 
DDR focusing on using FDM. FDM is a scientific 
statistical analysis method to obtain agreement from 
experts. It enhances the validity of the questionnaire 
for measuring the six dimensions of the PLCs 
model. The experts express their professional view 
freely about the content of the PLCs model. The 
ambiguity during the analysis process can be 
eliminated with the Fuzzy number application. To 
ensure the results of FDM are reliable, the number of 
experts should be a minimum of 14 people in the first 
round of Delphi as recommended by [20]. FDM has 
been proven as a good option in developing, 
designing, and verifying models because it saves 
costs if it is administered electronically. The main 
use of FDM includes developing modules, models, 
research frames, policy, and strategic planning for an 
organization.  

Before FDM is implemented, there were five 
dimensions identified through the thematic analysis 
of expert interview transcriptions. The total number 
of items was 144 items. The seven-point Likert scale 
was used to improve the precision of statistical 
analysis. In Post-FDM analysis, for Round 1, 36 
items were dropped because they did not meet the 
acceptance requirements. Experts also suggested 
some modifications to some dimensions, elements, 
and items. 13 new items were recommended by the 
experts. They also added 1 more dimension which is 
‘Strategic alliances among the stakeholders’. 

In Post-FDM analysis Round 2, all 121 items were 
accepted. These items comprised  6 main 
dimensions, including the 21 elements listed. This 
finding is in line with the recommendation by [21], a 
number of the dimensions of PLC are usually 
between five to eight dimensions. There were at least 
4 items for each element. No rule specifies the 
minimum number of items for a particular element to 
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be measured accurately [22]. All questions were 
developed using positive words. Besides, the 
importance of running this second round is that it 
will further enhance the validity of the questionnaire 
and produce better result. 

At the stage of usability phase, all experts 
confirmed that the questionnaire is suitable for field 
studies.  Based on the experts’ comments, the 
questionnaire structure fit the objective of the study 
and the respondent's linguistic style.  This is very 
important to ensure that all respondents understand 
the meaning of each item by using a language that 
suits the respondents. This also proves that the FDM 
used in phase 2 is reliable and doable.  

The main key to successfully using FDM is 
selection of experts. Researchers need to make sure 
that the selection of experts meets the criteria 
set. Expertise in the field of study should be given 
priority. They can help by providing information 
about other experts that can be used for snowball 
sampling techniques by researchers. Researchers 
need to ensure that the selected experts agree 
voluntarily to be the respondents and able to commit 
to the Delphi study. This is to ensure that the FDM 
process progresses smoothly. With the proper expert 
selection, feedback, and assessment of items can be 
verified. For post expert statistical analysis, 
Microsoft Excel is used, and it is very economical. 

The limitation encountered when running FDM 
was the time required by experts to restore the 
questionnaires being evaluated.  Phase 2, Round 1, 
and 2 of the questionnaire survey instrument were 
conducted online. A reminder need to be sent to the 
experts to return the form and this affects the review 
period. Besides, the reminders to experts can cause 
annoyances to them. This can affect the experts’ 
emotion and assessment. 
 
5. Conclusion 
 

It is concluded that FDM in DDR is a development 
and design method which will ensure the model and 
questionnaire developed have high validity. The 
design and development method can be conducted in 
various professional fields, e.g. in the field of 
education management as it is easily conducted, 
provided that the number of experts is sufficient, 
fulfilling the criteria of the study field. It also saves 
cost and time. Further, from this study, a new 
theoretical PLC model and questionnaire survey 
instrument have been developed. A total of six 
dimensions identified, namely visions, missions, and 
values, professional leadership, collective and 
collaborative culture, sharing of best practices, 
conducive school climate, and strategic alliances 
among stakeholders. All items have been agreed and 
established by all experts. Now, PLCs questionnaires 
instrument can be used in Malaysian schools. 
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