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Abstract  

The main goal of entering higher education institutions (HEI) is employability. In response to the 4th 

Industrial Revolution (IR), Education 4.0 enables new potentials and promises through technology. 

Despite the benefits of Education 4.0 stated, there are challenges present in the system. The objectives 

of this study were to identify the metacognitive strategies and how Education 4.0 enhance learning 

sustainability and graduate employability. The next objective was to examine the effectiveness of the 

metacognitive strategies framework on sustainable learning and employability through Education 4.0.  

Mixed methods were used in data collection using exploratory sequential design. Semi-structured 

interviews were conducted with participants from three categories of university alumni, lecturers, and 

experts from the industries. From the findings of the interviews, an instrument was developed and 

distributed to experts in higher education and new employee hiring. Two rounds of the Fuzzy Delphi 

Method (FDM) were conducted to analyse the data from the quantitative method. There are seven 

metacognitive strategies that enhance graduate employability and learning sustainability which are 

showcase self, self-improvement, exposure, self-study and study group, career development and 

training, reflection of learning, and teaching approaches. Three themes were identified in response to 

how Education 4.0 enhances learners’ learning sustainability and employability which are Purpose, 

Advantages, and Disadvantages. A framework was then developed, integrating both metacognitive 

strategies and Education 4.0. This framework could assist graduates in equipping themselves with the 

skillsets needed to become more visible to employers and increase their employability and learning 

sustainability in the future. 

  

Keywords: metacognitive strategies, Education 4.0, employability, sustainable learning, mixed-

method, exploratory sequential design. 
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INTRODUCTION  

Upon graduation, graduates will face an important phase of their career; the main goal of entering 

higher education institutions in the first place is employability. Remarkable degrees and results are 

inadequate to guarantee one’s employability (Abd Majid et al., 2020). Besides certifications and 

practical skills, graduates are expected to possess soft skills to be more visible to their potential 

employers (Ang, 2015). The mentioned skills are mostly enhanced during students’ involvement 

outside of the classroom such as extra-curricular programmes and collaborations with the industries 

(Ma’dan et al., 2020). Some of the soft skills highlighted are teamwork, communication, critical 

thinking and problem-solving (Ang, 2015; Mohd Tahir et al., 2018; Nadarajah, 2021; O’Leary, 2016; 

Tran, 2019). The mentioned skills make up the skill sets advised by the Ministry of Education for 

graduates to learn and practice (Ministry of Higher Education, 2018, p. 110). These skill sets are also 

parallel with graduate attributes outlined in Malaysia Education Blueprint 2015-2025 (Ministry of 

Education, 2015, pp. 14-15). 

 

Besides producing graduates with future-proof skill sets, Education 4.0 benefits 21st-century 

instructors by equipping themselves with digital skills and fulfilling the needs of learners from 

different generations (Lawrence et al., 2019).  

 

 

Issues related to the Pandemic 

 

During the first stage of COVID-19, there was a worldwide quarantine whereby face-to-face 

interaction was not permitted (Darma et al., 2020). All industries had to either pause operations or 

operate completely online which also includes the education system in Malaysia. Home-based 

learning and teaching (PdPR) was first introduced in March 2020. Nambiar (2021) reported that when 

PdPR was introduced, everything was 100 percent online. This created issues for the parents in 

managing their children and for teachers especially in terms of access to gadgets and Internet 

connection as not all families are privileged enough to provide adequate online learning (Nambiar, 

2021).  

 

Excessive access to technology is devoid of human touch which in return, deeply impacts 

students’ mental health and acceptance to learn online (Mat Nor et al., 2021). Teachers reported less 

participation from the students during online learning compared to face-to-face lessons done before 

COVID-19 (Mahalingam & Jamaludin, 2021). 40 percent of Malaysian students have experienced 

learning loss for not being able to join PdPR and in Kuala Terengganu alone, more than 7000 students 

faced this issue (Amar-Singh et al., 2022; Zolkiply & Bakar, 2021). 

 

Issues related to Employability 

 

The COVID-19 pandemic also affected graduate employability. Due to several Movement Control 

Orders (MCO) in Malaysia, the unemployment rate in 2020 increased by 4.4% compared to 2019 

(Mahidin, 2021). Fortunately, the percentage decreased to 4.1% in 2021 after business operations 

slowly returned to normal in the endemic phase (Department of Statistics Malaysia, 2022). There are 

many factors behind this phenomenon and learners’ visibility is one of them (Jones, 2013). Learners’ 

visibility to the stakeholders and future employers is crucial in determining learners’ employability. 

To increase learners’ visibility, they should start to be independent lifelong learners and sustain their 

learning (Jones, 2013).  

 

Besides visibility, employers reported another issue among graduates which they lack 21st-

century skills such as critical thinking, communication skills and English language proficiency 

(Ministry of Education, 2015). Mismatch of skills between industries and graduates is also a 

contributing factor to employability (Ang, 2015). According to Ang (2015), six mismatches of skills 
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were ranked at 1. Commercial awareness about the business, 2. Self-management, 3. Computer 

literacy, 4. Information retrieval, 5. Planning, and 6. Resolving conflict. In terms of gender 

comparison, female graduates are clearer in terms of employers’ expectations of graduates’ 

employability skills compared to male graduates.  

 

Another factor affecting employability is the employability gap among graduates and the 

competencies required in job markets (Nadarajah, 2021). Problem-solving, communication and 

analytical skills were noted as the top three skills that employers are looking for among graduates. 

Unfortunately, most graduates still have a lot to learn to improve the skills mentioned (Ang, 2015; 

Mohd Tahir et al., 2018; Nadarajah, 2021; O’Leary, 2016; Tran, 2019). 

 

Previous studies highlighted the positive effects of metacognitive strategies particularly on 

graduates’ learning sustainability, performance, self-regulation and self-confidence (Abd Latip et al., 

2020; Anthonysamy, 2021; Philip, 2018; Yildiz, 2020). Metacognitive strategies are crucial in 

addressing the issues mentioned earlier as graduates are expected to have critical thinking and 

problem-solving skills upon entering the workforce. These skills could be nurtured through 

metacognitive strategies (Abd Latip et al., 2020; Anthonysamy, 2021; Philip, 2018; Yildiz, 2020). 

Therefore, this study intended to develop a metacognitive strategies framework through the use of 

Education 4.0 tools in enhancing learners’ employability to address the problems stated earlier. 

 

OBJECTIVE OF THE STUDY  

 

The three objectives of the study are: 

 

 1) to investigate the required metacognitive strategies in enhancing learners’ learning sustainability 

and employability through Education 4.0.  

 

2) to propose a metacognitive strategies framework for sustainable learning towards employability 

through Education 4.0, and  

 

3) to examine the effectiveness of the metacognitive framework for sustainable learning towards 

employability through Education 4.0. 

 

 

LITERATURE REVIEW 

 

Education 4.0 

The concept of the 4th industrial revolution, as coined by Klaus Schwab, signifies a society where 

interconnected technologies such as the Internet of Things (IoT), cloud computing, and big data 

redefine daily life, transitioning seamlessly between online and offline worlds (Xu et al., 2018). 

Education 4.0 is a response to this paradigm shift which leverages technology to unlock new potential 

in learning (Aziz Hussin, 2018), defined by Joshi (2022) as an approach aligned with the fourth 

industrial revolution, Education 4.0 aims to revolutionise education through advanced technology and 

automation. Fisk (2017) lists the key elements of Education 4.0, emphasising learner-centredness, 

ubiquitous learning access, and the role of educators as facilitators rather than instructors. 
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Fisk’s (2017) nine key trends associated with Education 4.0 include the accessibility of 

learning anytime, anywhere through online and self-paced learning platforms, the adoption of flipped 

classrooms to enhance interactive learning experiences, and tailored instruction that progresses from 

basic to advanced stages based on each learner’s needs. Learners are empowered with freedom of 

choice in their learning preferences, while project-based learning replaces traditional exam-oriented 

goals to foster practical skills that are essential for employability (Fisk, 2017). Furthermore, learners 

engage in hands-on experiences through internships and projects, acquire data analytical skills, and 

undergo new assessment methods that emphasise applied knowledge and collaborative curriculum 

design (Fisk, 2017). Instructors transition into facilitators, guiding learners in their self-directed and 

lifelong learning journeys. These changes highlight how the role of teachers is changing over time, 

emphasising the need to accept and adapt to the evolving educational environment (Aziz Hussin, 

2018; Fisk, 2017). 

 

 

Advantages of Education 4.0 

Education 4.0 offers numerous benefits to stakeholders in the educational ecosystem. Choi et al. 

(2020) and Kunnari et al., (2021) emphasise how improved communication facilitated by tools such 

as visual thinking strategies (VTS) and online platforms could enhance student engagement and 

collaboration. Additionally, Education 4.0 promotes learner-centeredness, empowering students 

through active participation and self-directed study. Skills development and employability are further 

enhanced as students engage with digital tools, fostering essential technological and critical thinking 

skills needed for employability (Kunnari et al., 2021; Porubčinová et al., 2020). Furthermore, 

Education 4.0 transforms assessment methods, promotes collaboration among educators, as well as 

facilitates cost-effective industry-institution partnerships and provides valuable real-world learning 

experiences for students Overall, Education 4.0 revolutionises the educational landscape by 

promoting learner-centred learning, fostering skills development, and facilitating collaboration 

between academia and industry (Choi et al., 2020; Kunnari et al., 2021; Porubčinová et al., 2020; 

Vilalta-Perdomo et al., 2022). 

 

 

Challenges in Employability 

Graduates face complex challenges in securing employment, including lacking essential skills, skill 

gaps between educational outcomes and industrial needs, and issues in academia and the workforce. 

Studies such as Albina and Sumagaysay (2020) and Aloui and Shams Eldin (2020) reveal the lack of 

skills in critical thinking, problem-solving, and digital skills among graduates in the Philippines and 

Saudi Arabia, while Chan et al. (2021) identify shortcomings in communication, leadership, and 

interpersonal skills among graduates in Hong Kong. This misalignment between acquired skills and 

what the employers demand increases the difficulty of securing employment (Graham, 2017; Pheko 

& Molefhe, 2017). 

 

Moreover, graduates struggle to link their past experiences to future job prospects, as observed 

by Gilbert et al. (2022). Gender and disability barriers are other factors that complicate graduate 

employability, with women and individuals with disabilities facing additional hurdles in accessing 

job opportunities (Moriña & Biagiotti, 2022; Ritchie et al., 2022). Outdated curricula in higher 

education contribute to the skill mismatch and this hinders graduates’ readiness for the job market. 

These challenges have also been highlighted in the contexts of India and South Africa by Bhatt and 

Smita (2021) and Chigbu and Nekhwevha (2022) respectively, by drawing attention to traditional 

teaching methods that fail to equip students with the practical and soft skills valued by employers. 
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Additionally, poor management practices in educational institutions and industries increase 

the employability challenge, with factors such as overwork among educators and inadequate 

communication between institutions and industries (Bhatt & Smita, 2021; Moriña & Biagiotti, 2022). 

Furthermore, the absence of cohesive government policies tailored to address employability issues 

has worsened the situation, with discrepancies between government objectives and employer 

expectations obstructing the efforts made to enhance graduate employability (Cheng et al., 2022; 

Manan et al., 2021; Pheko & Molefhe, 2017).  

 

 

Application of Metacognitive Strategies 

Metacognitive strategies play a crucial role in enhancing learning outcomes, encompassing three main 

stages: planning, monitoring, and evaluating. During the planning stage, educators and students 

engage in pre-learning preparations. As highlighted by Ali and Yasmeen (2019), teachers invest time 

in creating concept maps or outlines before lessons, aligning objectives with students’ abilities. 

Similarly, Cer (2019) observed that before writing tasks, students plan their compositions by focusing 

on the ideas they wish to convey. Moreover, in reading comprehension, learners are encouraged to 

select suitable metacognitive strategies tailored to their needs (Çakici, 2017; Khellab et al., 2022). 

Additionally, studies such as those of Cervin-Ellqvist et al. (2021) and Ghasemi et al. (2019) show 

how students utilise metacognitive planning to set goals and develop action plans for learning 

activities, such as during vocabulary acquisition and problem-based learning tasks. 

 

The monitoring stage involves ongoing assessment and adjustments to ensure effective 

learning. As noted by Ali and Yasmeen (2019), teachers monitor students’ progress, offer feedback, 

and maintain awareness of deadlines. Similarly, in writing tasks, as observed by Cer (2019), students 

engage in self-assessment to identify errors and necessary improvements. In reading, learners utilise 

problem-solving and support strategies to adjust reading speed, predict meanings, and enhance 

comprehension (Çakici, 2017; Khellab et al., 2022). Furthermore, Cervin-Ellqvist et al. (2021) 

highlight how students practice problem-solving to assess their understanding of key concepts, 

reflecting the monitoring aspect of metacognitive strategies. In problem-based learning, monitoring 

entails reasoning within the context to ensure tasks are meaningful and this promotes active 

participation among learners (Rivas et al., 2022). 

 

Finally, the evaluating stage involves reflection and self-assessment to strengthen learning. 

Drawing from Ali and Yasmeen (2019), teachers evaluate previous lessons to identify areas for 

improvement. In writing tasks, students evaluate their writing quality, provide feedback to peers, and 

revise accordingly (Cer, 2019). Similarly, in reading activities, learners engage in inner monologues 

to evaluate the effectiveness of strategies and discuss reflective thoughts with peers and instructors 

(Çakici, 2017; Khellab et al., 2022). Similarly, Cervin-Ellqvist et al. (2021) demonstrate how students 

summarise and reflect on practice problems to consolidate learning. In problem-based learning, self-

evaluation and peer feedback are necessary to identify mistakes, discuss improvements, and facilitate 

learning growth (Heuzeroth & Budke, 2021; Lobczowski et al., 2021; Rivas et al., 2022).  

 

 

Challenges in Sustainable Learning   

There are several identified challenges in achieving sustainable learning, including mental health 

barriers, time constraints, communication barriers, and technological limitations. Mental health is a 

significant concern, particularly during the COVID-19 pandemic when remote learning exacerbated 

the feeling of isolation and affected students’ motivation (Chaves, 2021; Gu et al., 2022). Quarantines 

and online classes contributed to increased mental pressure, necessitating counselling services to cope 

with anxiety and stress (Jaradat & Ajlouni, 2021). 
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Time management poses another obstacle to sustainable learning, with many students 

struggling to balance academic commitments with other responsibilities. Poor time management skills 

hinder their ability to adhere to online class schedules and assignment deadlines (Jaradat & Ajlouni, 

2021; Dwi et al., 2020). Additionally, some postgraduate students face challenges juggling work and 

studies, leading to difficulties in participating effectively in virtual learning environments (Sarvestani 

et al., 2019). 

 

Communication barriers can affect learning sustainability, as students encounter difficulties 

communicating with professors and peers in online settings. Unclear instructions and lack of support 

from instructors lead to increased time spent completing tasks and hinder effective peer collaboration 

(Almossa, 2021; Xia et al., 2022). Moreover, technological barriers, such as poor internet connection 

and inadequate devices, impede their access to online resources and impact their ability to 

communicate effectively (Dwi et al., 2020; Sarvestani et al., 2019). Limited exposure to technological 

skills can also impact learning sustainability, as students struggle with basic tasks such as 

downloading software and sharing files (Xia et al., 2022; Mhandu et al., 2021).  

 

Among the reviewed literature, most studies were focused on graduate employability and 

sustainable learning, with the majority of them regarding the two as separate research fields (Albina 

& Sumagaysay, 2020; Ali & Yasmeen, 2019; Heuzeroth & Budke, 2021; Pheko & Molefhe, 2017; 

Rivas et al., 2022; Xia et al., 2022). However, there is a lack of studies conducted on developing a 

metacognitive strategies framework for sustainable learning in enhancing graduate employability 

through Education 4.0 among Malaysian higher education learners. Therefore, this study was 

conducted to fill that gap. 

 

 

METHODOLOGY  

 

Research Design 

 

The study utilised an exploratory sequential design to explore and gather data comprehensively before 

administering instruments (Creswell & Clark, 2018). Qualitative interviews preceded quantitative 

questionnaire development, with two rounds of the Fuzzy Delphi Method used to analyse the data 

from 42 experts to develop the metacognitive strategies framework. 

 

 

 

Phase 1: Analysis 

A systematic literature review (SLR) was conducted to examine learners’ problems in developing 

metacognitive strategies for sustainable learning toward employability and provide a background for 

researchers to plan new research activities (Kitchenham & Charters, 2007, p. 3). Based on the SLR 

and the research questions, an interview protocol was developed and used during the interviews with 

the participants in Phase 2. Across the three respondent categories, several questions were similar 

while other questions were worded differently based on each category. The third research question 

was not included as it was intended to be answered through the quantitative method in this study. 
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Table 1 

 Interview Protocol 

Respondent Category University Alumni Lecturers Industrial Experts 

Research Question Interview Questions 

1. What are the required 

metacognitive strategies to 

enhance learners’ 

employability and learning 

sustainability through 

Education 4.0 from the 

perspective of experts, 

lecturers and alumni?  

1. How do you feel that your 

Bachelor’s degree has 

prepared you for 

employment? 

2. What can be done by the 

university and lecturers for 

better learning sustainability 

and employment? 

3. What do you think are some 

of the attributes and 

competencies that employers 

consider important among 

graduates? 

4. Out of the attributes 

mentioned earlier, rank them 

from the most to the least 

important for employability 

and learning sustainability. 

Why do you arrange it in that 

order? 

5. Why do you think these 

attributes are important for 

employability and learning 

sustainability? Kindly 

elaborate. 

6. What are the strategies that 

you think graduates should 

develop and practice earlier 

during academic years to 

increase employability and 

learning sustainability? 

7. What have you learnt in the 

industry currently that you 

wished you had learnt earlier 

during university? 

8. To what extent does your 

degree help you in the current 

industry? If not, how do you 

upskill yourself to match the 

industry’s expectations? 

9. Do you have a lecturer in 

mind who taught you 

something really valuable, 

that impacted your 

employability? What was the 

knowledge taught that you 

wish this knowledge should 

be taught in universities so 

everyone will be highly 

employable? 

1. How do you feel that the 

degree has prepared your 

graduated students for 

employment? 

2. How well are you preparing 

your students for the job 

market? What else could be 

done to enhance the chances 

of being employed? 

3. What skills have your 

students gained during their 

degree that make them 

attractive to employers in 

their field? 

4. What do you think are some 

of the attributes and 

competencies that employers 

consider important among 

your graduates? 

5. Out of the attributes 

mentioned earlier, rank them 

from the most to the least 

important for employability 

and learning sustainability. 

Why do you arrange it in that 

order? 

6. Why do you think these 

attributes are important for 

employability and learning 

sustainability? Kindly 

elaborate. 

7. What are the strategies that 

you think graduates should 

practice to enhance the 

attributes mentioned, 

particularly through 

Education 4.0? 

8. What are the skills that you 

are teaching your students to 

help them learn better? 

9. Throughout the years you’ve 

been teaching, have you ever 

predicted students who will 

stand out and will be highly 

employable in the future? 

What made you predict that? 

Do they showcase skills or 

evidence that made you 

predict this? How are they 

now in their career? 

 

1. How do you decide whether a 

graduate is employable or 

not? Could you share your 

hiring process for new 

employees? 

2. What do you think are some 

of the attributes and 

competencies that you 

consider important among 

graduates? 

3. Out of the attributes 

mentioned earlier, rank them 

from the most to the least 

important for employability 

and learning sustainability. 

Why do you arrange it in that 

order? 

4. Why do you think these 

attributes are important for 

employability and learning 

sustainability? Kindly 

elaborate. 

5. Out of the candidates that you 

have interviewed, what did 

they showcase that made 

them stand out from the rest? 

Can you share an example of 

skills or evidence? 

6. Did the graduates use 

Education 4.0 tools like  

e-portfolio, video resume, e-

certificates, etc.? Did the tools 

help them with 

employability? 

7. What are the strategies that 

you think graduates should 

practice to enhance the 

attributes mentioned, 

particularly through 

Education 4.0? 

8. For employment 

opportunities, does it matter 

which university the 

graduates are from and why? 

9. What are the skillsets that you 

want to see in graduates’ e-

portfolio? 
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Table 1 

Interview Protocol 

(continued) 

 

Respondent Category University Alumni Lecturers Industrial Experts 

Research Question Interview Questions 

2. How does Education 

4.0 enhance learners’ 

learning sustainability and 

employability from the 

perspective of experts, 

lecturers and alumni? 

1. What skills have you gained 

during your degree that 

makes you attractive to 

employers in your field? 

2. How do you package 

yourself that influences 

employer(s) to hire you? 

3. What are some Education 4.0 

tools that you are using for 

graduate employability and 

learning sustainability? 

4. How are the Education 4.0 

tools above being used for 

graduate employability and 

learning sustainability? 

5. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for graduate 

employability? 

6. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for learning 

sustainability?  

7. When you were in university, 

were you taught how to 

document skillsets and reflect 

learning (i.e. using Education 

4.0 tools like e-portfolio or 

video resume)? How did 

these help you in 

employability and learning 

sustainability? 

1. Which Education 4.0 tools 

that your students are using 

for graduate employability 

and learning sustainability? 

2. How are the Education 4.0 

tools above being used for 

graduate employability and 

learning sustainability? 

3. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for graduate 

employability? 

4. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for learning 

sustainability?  

5. Do you teach your students 

to document skillsets and 

reflect learning (i.e. using 

Education 4.0 tools like e-

portfolio or video resume)? 

How did these help you in 

teaching your students about 

their employability and 

learning sustainability? 

 

1. How well did the university 

prepare graduates for the job 

market? What else could be 

done to enhance their chances 

of being employed? 

2. Which Education 4.0 tools 

that graduates are using for 

employability and learning 

sustainability? 

3. How are the Education 4.0 

tools above being used for 

graduate employability and 

learning sustainability? 

4. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for graduate 

employability? 

5. What are the advantages and 

disadvantages of each 

Education 4.0 tool stated 

earlier for learning 

sustainability?  

6. Were the graduates taught 

how to document skillsets 

and reflect learning (i.e. using 

Education 4.0 tools like e-

portfolio or video resume)? 

How did these help the 

industry? 

 

Phase 2: Development and distribution  

 

Selection of Participants 

 

Crouch and McKenzie (2006) suggest that interview-based data collection with fewer than 20 

participants yield better data quality due to enhanced rapport-building. Thus, nine informants were 

selected for the semi-structured interviews in this study. There were three categories of informant 

which were industrial experts, lecturers, and university alumni.  
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Table 2 

Criteria of Participants for Phase 2 according to Category 

Participant 

Category 
Criteria 

Industrial 

Experts 

Three experts in industries who have been involved in the new 

employee hiring process 

Lecturers 
Three lecturers from public higher learning institutions in 

Malaysia 

Alumni 
Three alumni who graduated from a public higher learning 

institution in Malaysia  

 

 

Demographic Information 

The table below shows the demographic information of the informants interviewed: 

 

 

Table 3 

 Demographic Information of Informants 

Informant 

Category 
Informant Gender 

Industrial 

sector 

Job 

experience 

(years) 

Education 

level 

Education 

background 

Current 

role in the 

industry 

Industrial 

experts 

1 Female Construction 35 Bachelor Architecture Project 

Architect 

2 Male Oil and gas 11 Diploma OSH OSH 

Officer 

3 Male Manufacturing 14 Master OSH OSH 

Auditor 

Lecturers 4 Male Education 24 PhD English 

Language and 

Literature 

Education  

Assistant 

professor 

5 Male Education 5 PhD Physics 

Education 

Assistant 

professor 

6 Female Construction 20 PhD Civil 

Engineering 

Associate 

professor 

Alumni 7 Female Finance 8 Bachelor English 

Language and 

Literature 

Life 

planner 

8 Female Education 2 Bachelor English 

Language and 

Literature 

Junior 

Lecturer 

9 Male Finance 9 Bachelor Manufacturing 

Engineering 

Tax officer 
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Interview Procedure 

 

The interview procedure involved face-to-face interviews and online interviews for some participants 

who were unavailable for a physical meeting. The participants were given a choice to answer in 

English language or their mother tongue to ensure comfort and natural conversation (Hoyos & Barnes, 

2012). Lead-in questions were used to establish rapport, and participants were assured of anonymity 

and encouraged to provide honest responses. Interviews were conducted in a relaxed manner to 

facilitate open communication, enhancing data quality. The participants gave their oral consent for 

the interviews to be recorded and analysed later. 

 

 

Data Analysis Procedure 

 

The interview data was analysed following the procedure by Hoyos and Barnes (2012) which includes 

transcription, coding, and thematic analysis. Transcripts were generated using Buzz, a transcribing 

app and manually checked for accuracy. This was then followed by coding using ATLAS.ti. Thematic 

analysis identified emerging themes and sub-themes, which will be further explored and explained in 

the findings section. 

 

 

Inter-rater reliability 

 

Inter-rater reliability (IRR) was used to ensure consistency in the coding process, minimizing bias 

and maintaining open communication among researchers (McAlister et al., 2017). A high level of 

agreement among coders, typically 80% or higher, was sought to validate the coding process and 

ensure the reliability of the findings. For this study, two experts in Instructional Technology were 

engaged as coders, resulting in a total IRR percentage of 78.55%. 

 

 

Phase 3: Validation and refinement 

 

The validation of the framework was assessed during this phase using the Fuzzy Delphi Method 

(FDM).  FDM was developed by Kaufmann and Gupta (1998) and combines fuzzy set theory and 

Delphi techniques. It is an instrument that ‘improves’ the existing Delphi technique (Mohd Ridhuan 

Jusoh & Nik Mohd Rahimi Nik Yusoff, 2015). This study used FDM to obtain expert consensus on 

the content items of the metacognitive strategies framework that will be developed based on findings 

from Phase 2. There were two rounds of FDM. Round 1 was conducted first and Round 2 was 

conducted after the instrument has been refined.  

 

 

Selection of Participants 

 

To ensure high uniformity in the FDM, a sample of 42 experts was chosen purposively, meeting the 

criteria of experts which scholars have defined as those who are experienced in the field for more than 

five years, highly knowledgeable and skilled, have academic qualifications, good record, availability, 

and willingness to participate voluntarily (Berliner, 2004; Gambatese et al., 2008; Mohd Jamil & Mat 

Noh, 2020; Swanson & Holton, 2001).  

 

In this study, the experts selected fulfilled the criteria listed above, primarily focusing on participants 

who are lecturers in Malaysian HEI or those who have experience in new employee hiring as recruiters 

or interviewers. The table below shows an overview of the demographic information of the 20 experts 

from the first round of FDM. 
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Table 4 

Demographic information of expert panel from Round 1 

Demographic data N = 20 Percentage 

Gender   
Male 8 40% 

Female 12 60% 

Academic Qualification   
Bachelor's Degree 7 35% 

Master's Degree 5 25% 

PhD 8 40% 

Years of experience  
 

6 - 10 years 10 50% 

11 - 15 years 2 10% 

16 - 20 years 2 10% 

More than 20 years 6 30% 

Field of expertise  
 

Higher education 12 60% 

Public HEI 5 42% 

Private HEI 7 58% 

New employee hiring 8 40% 

Work sector  
 

Construction 2 10% 

Education 17 85% 

Finance and economic 1 5% 

Total 20 100% 

 

 

For the second round of FDM, 22 participants were selected as the expert panel.  

 

Table 5 

Demographic information of expert panel from Round 2 

Demographic data N = 22 Percentage 

Gender   
Male 6 27% 

Female 16 73% 

Academic Qualification   
Bachelor's Degree 8 36% 

Master's Degree 9 41% 

PhD 5 23% 

Years of experience  
 

6 - 10 years 11 50% 

11 - 15 years 4 18% 

16 - 20 years 1 5% 

More than 20 years 6 27% 
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Table 5 

(continued) 

Demographic data N = 22 Percentage 

Field of expertise  
 

Higher education 12 55% 

Public HEI 5 42% 

Private HEI 7 58% 

New employee hiring 10 45% 

Work sector  
 

Construction 1 5% 

Education 17 77% 

Food and beverage 1 5% 

Hospitality and tourism 1 5% 

Manufacturing 2 9% 

Total 22 100% 

 

Instrument  

 

The research instrument for this phase was a five-point Likert scale questionnaire that was developed 

based on the findings from semi-structured interviews done in Phase 2. To implement the FDM, the 

researchers determined and organised the items through the findings of Phase 2 into a neat and 

manageable form that was easy for a panel of experts to understand. The collected data was translated 

into fuzzy numeric data form and analysed using Microsoft Excel. 

 

Based on the result obtained from Round 1 of FDM, the instrument was further refined. Then, 

Round 2 of FDM was conducted among another panel of experts. The same questionnaire was 

modified and distributed to obtain their consensus on the content items of the metacognitive strategies 

framework. The collected data was again translated into Fuzzy numeric data form and analysed using 

Microsoft Excel.  

 

 

Data Analysis Procedure 

 

After data was collected using the questionnaire, it was analysed through two rounds of the Fuzzy 

Delphi Method (FDM). FDM consists of two key concepts which are known as Triangular Fuzzy 

Numbers (TFN) and Defuzzification (Manakandan et al., 2017). In this study, the researchers used 

Microsoft Excel for data analysis. A Microsoft Excel template developed by Mohamad et al. (2015) 

was adapted for this study. In the template, the formula for the calculation of Triangular Fuzzy 

Numbers and Defuzzification were pre-saved. The researchers adapted it by filling in variables such 

as the number of experts, the number of items for each construct, and each expert’s Likert scale score 

for each item. After the values were entered, TFN and Defuzzification were automatically calculated 

based on the pre-saved formulas entered into the template. This process was repeated for each 

construct in the questionnaire. The item in the questionnaire was accepted if the threshold value (d-

construct) was ≤ 0.219 and the expert consensus was ≥ 75%. As for the ranking, items were ranked 

within their respective constructs after conducting the Defuzzification process. 
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FINDINGS AND DISCUSSION 

 

 

Research Question 1 

 

What are the required metacognitive strategies to enhance learners’ employability and learning 

sustainability through Education 4.0 from the perspective of experts, lecturers, and alumni? 

 

The study aimed to identify metacognitive strategies required to enhance learners’ employability and 

learning sustainability in the context of Education 4.0. Nine participants consisting of experts, 

lecturers, and alumni were interviewed, revealing seven strategies: showcasing oneself, self-

improvement, exposure, self-study and study groups, career development and training, reflection of 

learning, and teaching approaches. These findings align with Brown's Model of Metacognition, 

particularly the Regulation of Cognition component, which encompasses planning, monitoring, and 

evaluating (Brown, 1987; Nordin, 2016) 

 

Figure 1 

Brown’s (1987) Model of Metacognition (adapted) 

 

Planning involves decision-making before the learning process (Brown, 1987). This study 

found that effective resume and e-portfolio building are essential to enhance employability. These 

support the findings by studies emphasising error-free resumes and the use of tools such as e-

RAP (Electronic Resume Analyser Portal) (Green et al., 2020; Shore et al., 2021). Preparation for job 

interviews and self-presentation skills also contribute significantly to employability, as evidenced by 

the positive impact of mock interviews and candidates’ self-confidence (Anaza et al., 2023; 

Dimopoulos, 2020). Self-improvement through continuous learning, particularly in time management 
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and critical thinking skills, is crucial for graduates, which is parallel with previous studies’ findings 

(Bennett et al., 2020; Jin & Ji, 2021). 

 

Monitoring involves tracking performance during the learning process (Brown, 1987). The 

findings showed that effective teaching approaches and authentic assessments bridge academic and 

professional practice, enhancing students’ academic performance and employability skills. These 

findings support the findings of Miller and Konstantinou (2022). The current and previous studies’ 

findings revealed that continuous exposure to real-world tasks and engagement with alumni and 

industries provide valuable experiences and skills essential for employability (Harun et al., 2020; 

Ismail et al., 2021; Ma’dan et al., 2020; Nanda et al., 2021). In addition, lecturers’ guidance and 

teaching industry-specific skills also play a vital role in preparing students for the workforce, which 

have also been highlighted in previous studies (Ranaraja et al., 2022; Ma'dan et al., 2020). 

 

Evaluating involves assessing the effectiveness of strategies (Brown, 1987). This study 

suggested that reflection on learning aids students in identifying areas for improvement, contributing 

to academic performance and motivation, as discussed by Cavilla (2017). Similarly, it helps lecturers 

improve future lessons, supporting an earlier study highlighting the positive impact of student 

feedback on teaching reflection and professional development (Göbel et al., 2021). These findings 

pointed to the importance of metacognitive strategies in enhancing learners’ employability and 

learning sustainability through Education 4.0. 

 

Research Question 2 

How does Education 4.0 enhance learners’ learning sustainability and employability from the 

perspective of experts, lecturers, and alumni? 

 

Notably, this study identified the efficacy of tools such as e-portfolios and video resumes in 

showcasing graduates’ strengths, reflecting Gutiérrez-Santiuste et al.’s (2022) observation of how e-

portfolios are instrumental in aiding students’ workforce planning. However, Apers and Derous 

(2017) discovered that recruiters may not accurately assess candidates’ personalities through various 

resume formats, challenging the perceived positive impact of video resumes.  

 

Additionally, both the current study and Lawrence et al. (2019) highlighted the role of 

Education 4.0 in enhancing teaching methods and promoting independent learning. Education 4.0 is 

effective in addressing challenges, especially during crises such as the COVID-19 pandemic, echoing 

Darma et al.’s (2020) findings on the efficacy of blended and project-based learning during 

educational disruptions. Furthermore, this study found the importance of digital exposure which 

aligns with Metilda and Neena’s (2017) findings regarding the positive correlation between digital 

exposure and skills development among graduates. Similarly, skill development appears to be 

supported by Budu et al.’s (2021) findings on the positive impact of technology-based learning 

methods on graduates’ technical skills.  

 

The benefits of saving cost and time are parallel with Hosain and Liu’s (2020) findings on the 

cost-effectiveness of platforms such as LinkedIn for recruitment purposes. The study reported that 

LinkedIn is a popular platform among respondents in Bangladesh and India because it is free for both 

job seekers and employers. However, in terms of privacy, the same study found that the respondents 

were less concerned about privacy issues when using LinkedIn. This study’s findings do not support 

their findings as the respondents have expressed their worries about the lack of privacy when using 

Education 4.0 tools.  
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Additionally, the convenience and accessibility of Education 4.0 tools support other findings 

on students’ positive engagement with mobile learning. For instance, it was found that Education 4.0 

such as e-portfolios motivates learners to produce high-quality work, according to Segaran and Hasim 

(2021), based on the positive correlation they found between self-regulated learning and portfolio 

quality. The current study also found the benefit of e-portfolio customisability which aligns with 

Tucker et al. (2020)’s study on the value of customisable e-portfolio tools in engineering education. 

Additionally, it has been highlighted that Education 4.0 offers bite-sized content which resonates with 

Manning et al.’s (2021) findings on the positive effects of bite-sized teaching on students’ attitudes 

and knowledge recall. However, this study’s emphasis on Google as a knowledge source contrasts 

with the findings by Atkinson and Barker (2021) on the potential negative impact of internet searches 

on critical thinking and learning sustainability. Finally, this study found the benefit of income 

generation through platforms such as Freelance and Upwork aligns with Caballero-Morales et al.’s 

(2020) research on the role of Education 4.0 in job creation and social development. 

 

 

Research Question 3 

How does the metacognitive strategies framework affect sustainable learning and employability 

through Education 4.0 from the perspective of experts? 

 

Based on both the qualitative and quantitative findings, the researchers have developed a framework 

of Metacognitive Strategies for Graduate Employability and Learning Sustainability through 

Education 4.0. This framework is designed to answer the third research question. 

 

Figure 2  

 

Metacognitive Strategies Framework for Graduate Employability and Learning Sustainability 

through Education 4.0 
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The framework illustrates a comprehensive approach to enhancing graduate employability and 

learning sustainability by integrating Brown’s Regulation of Cognition and Education 4.0 (Brown, 

1987). The circle on the right representing Education 4.0 overlaps with the left circle of Metacognitive 

Strategies, showing how both constructs should be integrated to produce graduates who possess the 

skillsets shown in the overlapping part.  

 

By integrating the metacognitive strategies and Education 4.0 highlighted earlier, this framework 

provides a blueprint for developing graduates with personal qualities and employability skills that 

would boost their employability and learning sustainability.  

 

 

Table 6 

Skillsets that graduates will have with successful integration 

 

Personal Qualities Employability Skills 

1. Knowledgeable 

2. Ethical 

3. Hardworking 

4. Respectful 

5. Quality worker 

6. Passionate 

7. Confident 

8. Persevering 

9. Independent 

1. Communication and 

presentation 

2. Teamwork 

3. Digital 

4. Critical and creative thinking 

 

 Graduates who possess these skills would also exemplify the aspirations highlighted in 

Malaysian Education Blueprint Higher Education (MEB HE) (2015-2025). The Ministry of Education 

has outlined the attributes that graduates should acquire in order to fulfil the aspirations of Malaysian 

higher education (Ministry of Education, 2015). These attributes were based on the vision of the 

National Education Philosophy of a balanced education as its foundation for individual student 

aspirations. The Ministry has outlined the importance of achieving a balance between knowledge and 

skills (ilmu) and ethics and morality (akhlak). The student aspirations outlined in the MEB HE is 

centred around six core attributes: ethics and spirituality, leadership skills, national identity, language 

proficiency, critical thinking skills, and knowledge. The following figure portrays how some of the 

skillsets discussed in this study connect to four of the core attributes mentioned, particularly to ethics 

and spirituality, leadership skills, critical thinking skills, and knowledge. However, based on the 

findings, there are no skillsets associated with the other two attributes, i.e. national identity, and 

language proficiency. 
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Figure 3  

The Relationship between Skillsets and Core Attributes of Graduates (adapted from Ministry of 

Education, 2015, p.10) 

 

 

 

The study’s findings on personal qualities align with earlier studies that attempted to identify 

the key attributes for success in the workplace. Sadiq et al. (2023) explored the professional attributes 

of healthcare educators, emphasising characteristics such as personality, expertise, and commitment 

to improvement, similar to this study’s emphasis on being knowledgeable and independent. Similarly, 

Walker and Rossi (2021) surveyed nursing students and identified qualities such as enthusiasm, self-

motivation, and communication skills as crucial for success in work-integrated learning, which 

corresponds to the importance of passion, confidence, and communication skills highlighted in the 

current research. Additionally, Kichula et al. (2019) compared teaching methods among medical 

students and found that practical skills and personal qualities such as responsibility and emotional 

resilience are crucial for competent doctors, mirroring the emphasis on perseverance and 

independence in the study’s findings.  

 

The study’s findings on employability skills also echo the findings of other previous studies, 

offering insights into the factors influencing graduate employability. Hosain et al. (2023) surveyed 

hiring managers to identify key employability factors and highlighted that skills such as 

communication, personality, and teamwork significantly impact graduate employability. These 
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findings align with the study’s emphasis on communication and presentation skills, teamwork, and 

critical and creative thinking skills as crucial for graduate employability. However, while this study 

considers digital skills as important, Hosain et al. (2023) suggested that technical skills are not 

significant for graduate employability. Nanda et al., (2021) highlighted soft skills such as 

communication and leadership as crucial in the business industry, which aligns with the study’s focus 

on communication and presentation skills and critical and creative thinking skills. However, 

teamwork and digital skills were not discussed by Nanda et al. (2021), contrasting the findings of the 

current study. Furthermore, Nadarajah, (2021) identified a range of skills sought by employers, 

including communication, analytical, organisational, and numeracy skills, which mirrors this study’s 

emphasis on communication and presentation skills, teamwork, digital skills, and critical and creative 

thinking skills. Overall, these studies collectively acknowledge the importance of a diverse range of 

skills, particularly communication, teamwork, and critical thinking, in enhancing graduate 

employability (Hosain et al., 2023; Nadarajah, 2021; Nanda et al., 2021). 

 

CONCLUSION, IMPLICATIONS AND RECOMMENDATIONS 

In essence, this study has discussed as well as developed a framework on metacognitive strategies for 

graduate employability and learning sustainability through Education 4.0. Based on the findings. 

There were seven metacognitive strategies employed to enhance graduate employability and learning 

sustainability which were the Showcase self, Self-improvement, Exposure, Self-study and study 

group, Career development and training, Reflection of learning, and Teaching approaches. Three 

themes were uncovered on how Education 4.0 enhances learners’ learning sustainability and 

employability which were 1. Purpose, 2. Advantages, and 3. Disadvantages. The advantages of using 

Education 4.0 are 1. Able to showcase self and enhance employability, 2. Improve and sustain 

learning, 3. Solve problems, 4. As an exposure, 5. Gain skills, 6. Save cost and time, 7. Convenient, 

8. Produce the best result, 9. Customisable, 10. Bite-sized content, 11. Vast knowledge available, and 

12. Generate income. A framework was developed, integrating both metacognitive strategies and 

Education 4.0. This framework could help produce graduates who possess the skillsets needed to 

enhance their employability and capture the interest of future employers. These findings address the 

knowledge gap regarding skills mismatch and the poor understanding of the metacognitive strategies 

for graduate employability and learning sustainability through Education 4.0 in the literature, 

especially in the context of Malaysia.  

 

In terms of theoretical implication, the findings emphasise the significance of integrating 

metacognitive strategies with Education 4.0 to enhance graduate employability and learning 

sustainability. Drawing upon Brown’s Model of Metacognition, particularly the Regulation of 

Cognition component, this study highlighted how planning, monitoring, and evaluating strategies are 

crucial in facilitating students’ transition from academia to the workforce (Brown, 1987; Nordin, 

2016). Furthermore, aligning the skillsets with the core attributes outlined in the Malaysian Education 

Blueprint Higher Education (MEB HE) demonstrated the importance of fostering not only knowledge 

acquisition but also communication, leadership, critical thinking, language proficiency, and digital 

skills among graduates. By recognising the relationship between the findings and MEB core 

attributes, educational institutions can future-proof students with the skillsets required to become 

balanced individuals who will become successful in their careers (Ministry of Education, 2015). 

 

The practical implications of the current findings offer actionable insights for students, 

educational institutions, and industries. Firstly, students can leverage the identified metacognitive 

strategies through effective resume and e-portfolio building, self-improvement through continuous 

learning, and reflection on learning experiences to enhance their employability. Through Education 

4.0, students can actively engage in self-directed learning and seek exposure to real-world tasks, to 

develop the necessary skills and competencies valued by employers. Secondly, educational 

institutions play a vital role in facilitating the adoption of metacognitive strategies through tailored 
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teaching approaches, authentic assessments, and guidance on career development. Curriculum 

enhancement efforts should prioritise the integration of metacognitive strategies through skill-

building activities and practical experiences that bridge academic learning with industrial needs. 

Lastly, collaboration between educational institutions and industries is essential to provide students 

with meaningful career development opportunities, mentorship, and industry-specific training. By 

fostering partnerships that facilitate knowledge exchange and skill development, both parties can 

contribute to narrowing the skills gap and ensuring graduates are well-prepared for the demands of 

the future workforce. 

 

This study has a few recommendations for students, institutions, industries and future studies. 

Students and graduates should do early planning, including building a comprehensive resume and an 

e-portfolio to showcase their skills, engaging in continuous learning through relevant online courses, 

and thorough preparation for interviews. As for educational institutions, it is recommended to 

integrate real-life tasks into teaching methods and offer courses that develop high-demand skills. 

Institutions should also engage alumni for experience-sharing sessions and collaborate with the 

industries to stay updated on the current industrial trends and needs. Additionally, industries should 

collaborate with academic faculties to provide feedback and narrow the gap of skills mismatch as well 

as provide career development opportunities and continuous training for current employees to upskill 

themselves. It is recommended for future studies to diversify sample sources by engaging a broader 

range including participants from other work sectors and private institutions. Future researchers could 

also use varied data collection methods, and replicate studies in other settings besides Malaysia for a 

comprehensive understanding of this phenomenon. 
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