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Abstract: Digital platforms are one of the technology adoption that is beginning to be used in most vocational
colleges today. Services provided through digital platforms are an alternative to conventional methods. However,
the use of digital platforms nowadays, among users consisting of vocational college students in Malaysia is still at a
less than satisfactory level. Previous studies also focused a lot on the use and acceptance of technology platforms
among users in schools only but not in vocational colleges (VC). The aim of the research is to determine the experts’
consensus on the objective of the digital pedagogy policy for Technical Education and Vocational Training (TVET)
students especially in vocational colleges which is currently under development. Vocational colleges is one of the
Technical Education and Vocational Training (TVET) institutions in Malaysia that offers certificate level and skill
diploma education to high school students. Therefore, it is important to identify the policy that will be used. The
Fuzzy Delphi Technique (FDT) was used in this research. Ten experts were chosen by utilizing the purposive
sampling method. Analysis of the data was using the Triangular Fuzzy Number and Defuzzification process. The
findings showed 100% consensus was achieved by the experts for objectives 1 and 3, and 90% consensus was
achieved by the experts for objective 2. All of the experts agreed on the elements in the objectives of the digital
pedagogy policy for TVET students. Further development of this policy hopefully will help the teachers in improving
their knowledge of digital pedagogy and increase their competency pedagogy in order to produce skills oriented
workforce among TVET students in Malaysia. Therefore, the results of this study are expected to be used to
strengthen the development of e-learning models in the future to help students and educators to use digital platforms
in vocational colleges in particular.
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1. Introduction

Pedagogy is defined as an art and science of teaching that includes principles, strategies, methods, techniques, and various
considerations in ensuring successful teaching (Cruickhank et al., 1995), a medium to connect what the teacher wants
students to learn with the actual learning that students will acquire (Slavin, 1997), and teaching methods that involve
knowledge and skills related to a knowledge discipline (Sylva et al., 2011; Siraj-Blatchford, et al., 2003). Pedagogy is a
very important field of knowledge in education which includes three main aspects namely preparation, delivery and
evaluation (Sulaiman Ngah Razali, 1997). It is a broad and deep knowledge about the teaching and learning process,
classroom management, school organization, school curriculum, teaching behaviour, teacher-student interaction and so
on.

Digital pedagogy refers to professionalism competence which includes the ability to master pedagogy effectively by
teachers. Digital learning requires an appropriate pedagogical approach that requires teachers to integrate digital
competence into their practice (Aslan & Zhu, 2016; Tammaro & D'Alessio, 2016). Education reform nowadays
emphasizes the need to increase the digital use of technology for learning and assessing those skills (Ahonen &
Kankaanranta, 2015; Gogen et al., 2020). According to Faber et al., (2017), digital technology serves different educational
purposes and offers various benefits compared to traditional learning tools such as effective tools to promote achievement
and collaborative learning (Laakso et al., 2018; Kurvinen et al., 2018; Kurvinen et al., 2020), and a useful assessment
tool to track student learning progress and improve teacher teaching (Faber et al., 2017; Kurvinen et al., 2016; Laakso et
al., 2018).

Malaysia Education Blueprint 2013-2025 through the 6th shift of Educational Transformation (ICT in Education) has
been implemented to increase the outcome and interest of students by a new learning approach based on ICT which can
be utilized effectively. In order to provide students with the knowledge and skills to learn in the digital world, the
government has equipped 10, 000 schools throughout Malaysia including KV of Vocational Colleges with internet access
and e-learning platforms such as 1 BestariNet and Virtual Learning Environment (VLE FROG), provides training on
teachers to apply ICT in teaching and facilitation, increases ICT equipment with a ratio of 10 students and one computer,
pioneers learning delivery methods using ICT such as independent and distance learning, and provides a host of e-learning
video libraries through EduWebTV (Ministry of Education Malaysia, 2013).

2. Literature Review

2.1 TVET Pedagogy

World Bank and UNESCO-UNEVOC have found that vocational teachers in developing countries especially in the
Southeast Asian region often do not meet the demands of the world's work due to the lack of effective knowledge transfer
pedagogical skills (Johari et al., 2014). Derek Cheung (2001) and Zohar et al., (2001) mentioned that many attempts in
educational change have failed because the teachers are unable to master the content of the teaching subjects, teaching
strategies in the classroom, and skills in using technology tools. Previous studies showed that TVET pedagogy is still at
a low level, does not meet the needs of the industry, and requires the application of knowledge and skills in teaching and
learning (Majumdar, 2009; Lubis, 2010). Therefore, most of the students' learning becomes passive and does not help in
improving their professionalism competency (Kurnia et al., 2013). Gerds (2008) stated that TVET pedagogy needs to be
change into technological element approach because its application in teaching will attract students' interest and provide
a meaningful impact for them. The elements of knowledge and latest learning strategies in TVET pedagogy can produce
graduates to meet the needs of the industry (McGrath, 2006; Lubis, 2010). This is in line with the Malaysia Education
Blueprint 2013-2025 which encourages the use of technology and mixed learning elements in teaching (Ministry of
Education Malaysia, 2013). TVET division has drafted the standard curriculum for KV of Vocational Colleges as an
effort to respond to MoE's desire to provide skilled labor in accommodating the rapid progress of country (Ag Damit &
Omar, 2019). It is designed based on the optimal use of the latest technology in teaching and learning (Ministry of
Education Malaysia, 2017a) and the evolution of Industrial Revolution 4.0 become a benchmark in its development.

In addition, new learning methods based on technology such as blended learning and flipped classrooms have been
introduced in the curriculum (Ministry of Education Malaysia, 2013). In this 21st century, instructors and teachers need
to be more active as facilitators in teaching and learning process in order to optimally increase students' potential
(Ministry of Education Malaysia, 2017b). Technology can improve pedagogical approach techniques, integrate
curriculum in teaching, affect student achievement and increase student confidence in using technology in learning
(McCoy, 1998). However, ICT integration will not be successful if teachers hard to connect technology with content and
pedagogy (Mishra & Koehler, 2003), and difficult to find pedagogy that is suitable to use with technology (lloméki,
2008).
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According to Mat Som and Saleh (2013), the most popular pedagogical practices in the welding curriculum are
demonstrations and lectures with mean values of 3.05 and 3.22 respectively which clearly shows that the TVET teachers
are still dominated by traditional methods. Therefore, the Department of Polytechnic Studies has determined that 50% of
the courses organized by public higher learning institutions must take place online by using a blended learning approach
starting from 2014 (Salleh & Abdul Manaf, 2017). Pedagogy in Malaysian polytechnics needs to apply the elements of
industry requirements in teaching and learning to fulfil the desire to achieve skilled and knowledgeable workers to meet
the needs of the future (Ministry of Education Malaysia, 2013; Ridzwan Che Rus, Ruhizan M Yasin, & Mohammad
Sattar Rasul, 2014).

The blended learning concept should focus on 21st-century pedagogy that combines traditional and online learning
during the teaching and learning process (Mohd Azli Yeop et al., 2016) with the aim of maximum understanding of a
principle, theory and knowledge. It is a student-centred approach in which students can control their own learning rate
and use various online technologies that include the aspects of collaborative learning, critical thinking, creative thinking,
and communication that includes the use of ICT, assessment, higher-order thinking skills, and project-based learning
(Ismail & Othman, 2021). The debate on 21st pedagogy is often linked to digital pedagogy (Bauder, & Simmons, 2017;
Maor, 2017) as information and communication technology are considered as the main components that should be
mastered in the skills (Niemi, & Multisilta, 2016; van Laar et al., 2017).

Loveless et al., (2001) stated that teachers should know about technology as well as appreciate the aspects of
technology and pedagogy that have changed due to the integration of technology in teaching. Embi (2010) asserted that
the use of online forums in teaching is very practical and reasonable, and becomes a norm in today's education. The rapid
revolution makes technology become a medium to deliver information and communication, especially in teaching and
learning in the cyber era (Livingstone, 2012). However, previous studies show that the success of any initiative related
to the integration of ICT in education depends on the acceptance and involvement of teachers (Gibson et al., 2014; Teo,
2011; Paraskeva et al., 2008).

The teachers' acceptance of ICT integration is influenced by several personal, technical and environmental factors
(Kimetal., 2013; Teo & Zhou, 2017; Wang et al., 2017). If technology is only used to replace existing teaching methods
without bringing pedagogical changes, it will not have a positive effect on students (Kim et al., 2013). Close attention
must be given to the exposure of new technology and the latest pedagogy that is compatible with technological
sophistication (Luna, 2015), as meaningful and authentic technology integration to support 21st-century pedagogy cannot
rely entirely on technology-related factors (Kimmons et al., 2015; Tondeur et al., 2017). Instead, the focus needs to be
on teachers' beliefs and skills in making decisions about the best method of integrating ICT in the classroom (Deng et al.,
2014; Inan & Lowther, 2010).

Continuous improvement of pedagogical competence is necessary to increase teacher teaching competency, especially
in the TVET field. Therefore, this research was focusing on developing a digital pedagogy policy for TVET as digital
pedagogy had become a part of the education system nowadays. A systematic policy of digital pedagogy hopefully can
help and support the teachers in their teaching and learning process to able in implementing effective knowledge transfer.
The development of the latest digital pedagogy policy can become a pillar in national TVET policy, as well as being
recognized as an important element in the successful implementation of teaching and learning whether it is conventional
or online.

3. Methodology

3.1 Research Design

The Fuzzy Delphi Technique (FDT) was used in this research. The selection to use this technique was taken in the context
of the research'’s objective to determine professional agreement on the factors involved in designing policy development.
Hasim et al., (2023) claim that FDT can be used to reach an agreement among experts on a subject. The FDT is preferred
over the Delphi technique because it manages questionnaires more efficiently at a lower cost. It also enables specialists
to regularly express their opinions (Ciptono et al., 2019).

3.2  Sample

In order to achieve great consistency, the Fuzzy Delphi investigations require a minimum sample size of 10 experts
among specialists (Adler & Ziglio, 1996; Jones & Twiss, 1978). Consequently, 10 experts were chosen for this research
by utilizing the purposive sampling method. They were made up of experts in technical and vocational education,
educational technology and curriculum development. The experts had at least a bachelor's degree as an academic
qualification and a minimum of five years of field experience. Berliner (2004) stated that an individual is considered
skilled in a field if he has had more than five years of experience in that field, while Gambatese et al., (2008) stated that
experts must have high academic qualifications.
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3.3 Data Collection

To implement the FDT, the researcher first needs to determine and arrange the items produced through the findings of
Phase | and Phase Il in a neat form that can be mastered by the panel of experts. After that, a group of experts who agreed
to contribute their expertise in expressing ideas, criticizing and improving the content of the items were determined by
the researcher. The experts were contacted to confirm their agreement to be an expert and attend the workshop that had
been set up. Once all of the experts had expressed their agreement, formal invitation letters were sent by post, electronic
mail and hand-delivered. A workshop was held for one day and the experts were given a set of questionnaires. In the first
slot, the experts were asked to choose their level of agreement for each item in the questionnaire as Strongly Agree,
Agree, Less Agree, Disagree and Strongly Disagree (5-point Likert scale). For the second slot, the experts were asked to
express their opinions on each item in the questionnaire.

3.4  Data Analysis

The data obtained from 5 points Likert Scale was translated into the form of Fuzzy number data and analyzed by using
Microsoft Excel software. This data analysis technique is known as Fuzzy Delphi Technique (FDT) or Fuzzy Delphi
Method (FDM). There are two important aspects in FDT namely Triangular Fuzzy Number and Defuzzification process.
A triangular Fuzzy Number is arranged with values m1, m2 and m3 and usually, it is shown in the form (m1, m2, m3).
The m1 represents minimum value, m2 represents reasonable value, and m3 represents maximum value. Triangular Fuzzy
Number is used to produce a Fuzzy scale (similar to the Likert scale) for the purpose of translating linguistic variables
into Fuzzy (digital/ binary numbers). The numbers of the agreement stage or level for the Fuzzy scale are in odd humbers.
The higher the Fuzzy scale, the more accurate the data obtained.

In this research, the process of collecting and analysing FDT was conducted through two stages. The first stage was
done during the workshop of the experts. In the workshop, every expert was given items with 5 point Likert scale and a
blank space for description or comments and expert recommendations. In the second stage, data obtained from the Likert
scale was analysed by using the Excel programme for better tabling. All of the data were converted into the form of
triangular Fuzzy numbers. Then, the data were tabulated for Fuzzy value (n1, n2, n3) and Fuzzy average value (m1, m2,
m3) to obtain threshold value, percentage of expert’s consensus, defuzzification and ranking item. In order to get experts'
consensus for each item, the threshold value should not exceed 0.2.

The percentage of the expert’s consensus somehow needs to exceed 75% value, while the defuzzification value for
each item must exceed the o-cut value = 0.5. The d value was the threshold value. If the d value < 0.2, it means that all
of the experts had achieved consensus towards the related items. But if otherwise happened, a second round must be
made to see whether the item is needed or not (Chen, 2000, Cheng & Lin, 2002). FDT also involved the process of
determining the consensus of group experts whether exceeds or is equivalent to 75% of the overall construct or for each
item. Every item was assumed as achieving the expert’s consensus if the percentage of the expert’s consensus for the
related items were equivalent to or exceeded 75% (Chu & Hwang, 2008, Murray & Hammons, 1995). Proses of
defuzzification were also done in analysing the research data of FDT. It is a process to determine the rank or priority for
each item or to determine the rank for each variable and sub-variable.

4. Findings

4.1  Experts' Demographic Information

Table 1 showed the experts” demographic information. The majority of the experts were male and 50% of them had more
than 15 years’ of experience in the field of TVET. They were experts in curriculum developer of technical and vocational
education, teachers in TVET Pedagogy and teachers in Educational Technology.

Table 1 - Experts' demographic

No. Statement Demographic Percentage (N)
1  Gender Male 70.0% (7)
Female 30.0% (3)
2 Experience Duration in TVET 5-9 years 20.0% (2)
10- 14 years 30.0% (3)
15 years and above 50.0% (5)
3 Expertise Curriculum developer of TVET 40.0% (4)
Lecturer (TVET Pedagogy) 30.0% (3)

Lecturer (Educational Technology) 30.0% (3)
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4.2 Analysis of Expert Consensus on The Objectives of Digital Pedagogy Policy for TVET
Students

Table 2 showed the three objectives of this research and FDT was used to analyse the expert consensus on them. The
expert consensus achieved 100% consensus for objective 1 with d value =0.049, “Empowering students towards a creative
and innovative digital content delivery system”, and objective 3 with d value = 0.179, “Encouraging students in
vocational colleges to use technology to solve problems”. Meanwhile, objective 2 only achieved 90% consensus with d
value = 0.141, “Inculcating students in positive, safe, legal and ethical behaviour when using technology including during
online social interactions or while using devices.”

Table 2 - Experts’ consensus for the objectives of digital pedagogy policy for TVET students

Triangular Fuzzy Fuzzy Evaluation Process
Numbers Condition Condition
No. Item/ Element Percentage Fuzz CExperts
Threshold  of Experts y Onsensus
ml ma2 m3 Score
Value, d Consensus, A)

%

Empowering students
1 lowardsacreative and 0.049 100.0% 0860 0980 1.000 00947  Accept
innovative digital content
delivery system
Inculcating students in
positive, safe, legal and
ethical behavior when
2 using technology 0.141 90.0% 0.780 0920 0.970 0.890 Accept
including during online
social interactions or
while using devices
Encouraging students in

3 Vocational collegestouse ) 74 100.0% 0720 0870 00960 0850  Accept
technology to solve
problems

Condition:

Triangular Fuzzy Numbers

1) Threshold Value (d) < 0.2

2) Percentage of Experts Consensus > 75%
Defuzzification Process

3) Fuzzy Score (A) > a —cut value = 0.5

Table 3 showed the d value of expert’s consensus according to their expertise which were higher and approaching 100%.

Table 3 - Experts consensus according to their expertise on the objectives of digital pedagogy policy for TVET

students
ELEMENT
EXPERTS
1 2 3
Curriculum developer of TVET 0.031 0.110 0.171
Lecturer (TVET Pedagogy) 0.031 0.571 0.221
Lecturer (TVET Pedagogy) 0.122 0.059 0.221
Lecturer (Educational Technology) 0.031 0.110 0.051
Curriculum developer of TVET 0.031 0.110 0.171
Lecturer (TVET Pedagogy) 0.031 0.110 0.171
Lecturer (Educational Technology) 0.031 0.110 0.171
Curriculum developer of TVET 0.031 0.059 0.221
Curriculum developer of TVET 0.031 0.110 0.221
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Lecturer (Educational Technology) 0.122 0.059 0.171

Threshold Value (d) for each item 0.149 0.141 0.179

Percentage of Experts Consensus (%) 10 9 10

Fuzzy Score Value (A) 100.0% 90.0% 100.0%
Condition:

Triangular Fuzzy Numbers

1) Threshold Value (d) < 0.2

2) Percentage of Experts Consensus > 75%
Defuzzification Process

3) Fuzzy Score (A) > a — cutvalue = 0.5

All of the experts achieved consensus on objectives 1 and 3. But, objective 2 only achieved 90% consensus among the
experts. An expert of TVET pedagogy who was a lecturer involved in TVET teaching slightly agreed with objective 2.
However, the overall construct had a threshold value (d) < 0.2. According to Cheng and Lin (2002), if the average value
and expert’s evaluation were less than the threshold value, d= 0.2, the sub-construct had gained consensus from the
experts.

5. Discussion

From the above findings, the researcher had identified that all of the elements were agreed upon by the experts. The
elements were prioritized by the experts in each construct. The results showed that all of the elements need to be applied
in designing the development of the digital pedagogy policy. According to Toktarova and Semenova (2020), digital
pedagogy is a transformation of digital education to create a non-standard algorithm to solve the problems of traditional
pedagogy by forming and developing innovative learning processes based on digital intelligence. It has four main
components which are based on contents, environment, technology and based on competency. These findings were
related to a previous study by Law, Lee, & Chow (2002), who stated that the characteristics of effective learning practices
based on technologies in the 21st century, emphasize the characteristics of teachers' innovative pedagogical practices that
will bring reform to the learning process. It has proven that students are more positive when they are able to learn
information literacy skills by using the internet, is able to think critically, learn from various sources and are able to learn
from their community through mutual respect for each other's ideas. The high level of technological literacy and wide
access to information through the Internet among young students has formed a Generation Y that is active and innovative
in the aspect of learning. At the same time, they also expect a quick response from the teaching staff in meeting their
learning needs

The Malaysia Education Blueprint 2013-2025 has addressed the government's determination to achieve the vision
of raising the level of the education system into the 21st century. Therefore, the teachers have to master student-centered
teaching in order to implement the elements of communication, collaboration, critical thinking, creativity and values as
well as ethics among the students. Teaching based on technology also no longer optional for teachers, but become a
current need (McNierney, 2004) as technology has become one of the six pillars in the latest curriculum. That is why, all
the teachers in TVET fields need to understand well skilfully in technologies especially in the pedagogy approach.
Because TVET is an educational and training process that has a job orientation that emphasizes industry practices. It aims
to produce a competent workforce in certain fields. The scope of TVET should be based on recognized occupational
standards, with an emphasis on practical components, psychomotor skills and exposure to industry training.

As the young generation nowadays are growing up in a world filled with various digital technologies that shape their
daily life (Vaataja & Ruokamo, 2021), teachers need to rethink suitable pedagogical practices to integrate digital
technology into teaching practices (Sailin & Mahmor, 2018). Thus, a digital pedagogy policy is important as an indicator
for the teachers to meet the current needs of the world of education, become more competitive and always be aware with
the rapid development of technology. It can be used as a basis to guide an ability that can be observed, measured and
evaluated (Frank et al., 2010). On the e-learning platform, the teachers should act as a facilitator and not instructors, and
students are expected to be users active in seeking knowledge and not just products from the education system. This study
is expected to guide KVand vocational institutions towards digital transformation.

Dangwal and Srivastava (2016) stated that a teacher needs to know the correct use of technology, pedagogy and
specific subject materials to make daily teaching in the classroom efficient and effective. The emergence of innovative
digital pedagogy is a phenomenon that promotes the combination of 21st-century professionals into a new era of
education (Diaz-Noguera et al., 2022). It is an attempt to use technology to change teaching and learning in various ways
including some axiomatic changes to traditional pedagogy and has more in common with the constructivist approach
(Prakash, 2014).

Digital pedagogy can include web 2.0 technology for social networks with the use of blogs, wikis, i-phones and i-
pads for learning that can promote relationships with the wider world (Kent & Holdway, 2009) as well as the use of
digital technologies such as digital learning environments (Laakso et al., 2018; Umek et al., 2017), Moodle and
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Blackboard (Alokluk, 2018; Umek et al., 2017) and web-based learning environments (Laakso et al., 2018). Past studies
show that digital learning can encourage the active involvement of students in achieving learning outcomes (Pai & Tu,
2011), able to help improve and enhance student performance, especially for distance learning students (Zuraini et al.,
2006), and increase student motivation and involvement in class (Hosseini et al., 2019).

6. Conclusion

A positive consensus had been achieved by all of the experts on the objective of digital pedagogy policy for TVET
students. The development of digital pedagogy policy must have a clear and dynamic objective to achieve the national
aspiration of increasing the country's competitiveness in a knowledge-based global era (Abdul Rahman et al., 2020). The
development of Industry Revolution 4.0 had made the element of digitization a must-have for today's educators including
in the field of TVET. The curriculum structure which is face-to-face teaching in practical and theoretical lectures is a big
challenge that needs to be overcome to reduce the gap in the field of training and skills education in Malaysia.

The development of a suitable digital policy can be used as a guideline for teachers in the latest aspects of digitization
pedagogy which is necessary especially when we had to face sudden situations. The teachers will have better preparation
to ensure the teaching and learning process is implemented more effectively. The mastery of digitization pedagogy among
teachers may increase the achievement of students in knowledge, skills and applications. Thus, teachers are required to
develop teaching methods from conventional to new millennium pedagogy by making ICT the main catalyst to spread,
and store information and help students to build new knowledge (Lechner & Boli, 2000).

In addition, cooperation between the Technical and Vocational Education Division and the Ministry of Education is
essential in arranging courses, training or workshops on the pedagogy of 21st-century learning to the teachers, as well as
providing complete ICT infrastructure in each KV of Vocational Colleges as suggested by Abdul Rahman and
Mohammad Hussain (2020). Support from related parties certainly will help the teachers to improve their competence in
teaching. Collaboration from other TVET institutions also can help in identifying suitable and appropriate courses in
facilitating training related to effective digitization pedagogy. This will lead to an increase in the knowledge and skills
required by teachers to ensure meaningful teaching and learning.
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