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 Industry 4.0 is a new breed from the past industry revolution. The revolution 

implies an inevitable impact on professional sectors, including education 

field. Higher Learning Institution (HLI) is viewed as the platform for  

the development of Industry 4.0 competencies. However, research related to 

Industry 4.0 competencies among educators or academicians is scarce. 

Hence, this study aims to assess the level of Industry 4.0 competencies 

among lecturers in one of higher learning institution in Malaysia, as well as 

to identify Industry 4.0 competencies that required further enhancement.  

Five Industry 4.0 competencies identified from literature review, which  

are Information and Communication Technologies (ICT), Organizational 

Learning, Innovative Management, Environment and Continuous 

Improvement competencies. The importance level and implementation level 

perceived by the lecturers across the five competencies are assessed via 

questionnaire which responded by 132 lecturers from a higher learning 

institution in Malaysia. Data collected is analyzed via descriptive analysis  

to assess the importance and implementation levels perceived by  

the respondent. In addition, an improvement opportunity index, namely 

Focus Index is calculated for each competency. Finding from the study 

reveals that all the four Industry 4.0 competencies are perceived by 

respondents as important, however implemented at moderate level. Analysis 

result of Focus Index also suggests that competencies in term of 

Organizational Learning and ICT are “over focus”, while Environment 

competency is viewed as “under focus” which required further enhancement.  
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1. INTRODUCTION 

Industry 4.0 is a new breed from the past industry revolution. It focuses on smart factory as its core 

content [1] and it also even change the way people work [2]. Besides professional sectors, industry 4.0 also 

implies an inevitable impact on higher learning institution (HLI) because HLI is being viewed as the platform 

to develop the competencies that is essential for the adoption of Industry 4.0, such as knowledge of digital 

technologies; real time data gathering and analysis; Internet of Things (IoT), cloud services as well as big 

https://creativecommons.org/licenses/by-sa/4.0/
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data, or namely the competencies of Industry 4.0 [3]. As such, the level of Industry 4.0 competencies among 

lecturers in HLI is crucial for the institution to react with the changes that driven by Industry 4.0. Thus,  

the purpose of this research is to assess the level of Industry 4.0 competencies among lecturers within one of 

the higher learning institution in Malaysia. The research also aim to identify improvement opportunities 

related to Industry 4.0 competencies.  

 

 

2. LITERATURE REVIEW 

2.1. Competencies 

Competencies in individual aspect is a set of behavior, abilities, skills, analysis, decision making and 

transmission of information that are required to carry out his or her position in an occupation [4]. In addition, 

competencies are personal skills that reflect potential ability to provide a consistently adequate or high level 

of performance in a specific job function [5, 6]. Competencies could be divided further into three categories, 

which are technical competency, behavioral competency and contextual competency [5]. In contrast, 

competencies according to organization is learning environment, exploration of acquired experience, constant 

learning, skill development and improvement process, continuous creation of knowledge, exchange of 

information and knowledge and rapid learning [7].  

 

2.2. Industry 4.0 

Industry 4.0 refers to digitalization transformation of production or manufacturing based industries 

which driven by connected technologies, namely cyber-physical systems, internet of things, cloud computing 

and cognitive computing [1, 8]. Industry 4.0 allows real time and decentralized communication, monitoring, 

coordination, controlling of physical process value streams (i.e. machinery and equipment) with the ultimate 

aim to optimize resource utilization and satisfying customers demand [9]. As such, the uniqueness of 

Industry 4.0 could be viewed from four perspectives. The first perspective is interconnection, the second 

perspective is information transparency following technical assistance in the third perspective and the fourth 

perspective is decentralized decision. 

 

2.3. Industry 4.0 competencies 

Higher Learning Institution is viewed as the platform to develop the competencies that is essential 

for the adoption of Industry 4.0 [10]. As such, higher learning institutions need to combat with innovative, 

open, and flexible learning environments in order to prepare the students to have Industry 4.0 mentality or 

skills to get ready for future working ecosystem. Thus, the lecturers have to learn and able to cope with  

the new emerging learning landscape such as virtual collaboration, technological convergence, global 

connectivity, online communities, and digital creativity (Karakas). In addition, lecturers have to be creative in 

terms of curricular activities by providing problem based, integrated and draw on people assignments [10]. 

Based on finding from literature review, there are four important aspects of Industry 4.0 competencies 

suggested by prior studies, which are information and communication technologies, organizational learning, 

innovative management and environment [4, 11]. 

 

2.3.1. Information and communication technologies  

Information and communication technologies competencies can be possessed if an individual has 

acquired a sufficient expertise in Internet of Things (IoT), big data, cloud computing and other Industry 4.0 

technologies [4]. Data and information sharing is one of the core principle of cyber physical system  

for collaborating computational manufacturing processing elements and controlling manufacturing physical 

entities, which are supported by IoT, Cloud computing and Big data [12]. Within the context of Higher 

Learning Institution (HLI), the knowledge or competency of information and communication technology 

among educators or lecturers is vital for the HLT to serve as platform of preparing undergraduate to embrace 

into the Industry 4.0 ecosystem [13]. As such, the workplace or the institution should be furnished with  

ICT equipment, software and tools in order to nurture the knowledge and skills of ICT among workers  

or lecturers.  

 

2.3.2. Organizational learning 

Organizational learning refers to the organizational adaptation toward changing of environment [7]. 

Organizational adaptability is the essence of organization learning and its performance will affect  

the organization’s ability to learn and adapt in a changing environment [11]. The adaptation process involves 

multiple levels of learning within an organization, which made up of individual learning, group learning and 

organization learning. Development of organizational learning competency involves several steps, including 

the process of developing learning skill on dealing with environmental change; exploration of the experience 
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gained, creation of knowledge, information and knowledge sharing within individuals as well as speed of 

learning [7]. Within the context of Industry 4.0, organization learning competency is particularly crucial.  

This is because the teaching and learning process in the 21st century digital world is demanding educators or 

lecturers to be attained with skill and knowledge of industry 4.0 related technologies. 

 

2.3.3. Innovation management  

Innovative management is a vital element of Industry 4.0 competencies because it promotes creative 

thinking via Industry 4.0 technologies such as Virtual Reality (VR) and simulation. VR is a human-computer 

interfaces medium via integrating digital object into the real world for creative expression and 

communication. With VR, teaching and learning process could be carried out with the most appropriate 

interactivity option that match student performance characteristics as well as compatible with a learner's 

learning style.  

Within the context of teaching and learning process in HLI, innovative management could be 

viewed as the ability to adopt new teaching and learning models [4]. Such as transforming the traditional 

teaching and learning process to an open based education via Massive Open Online Course (MOOCs). 

MOOCs is originated within the ideals of openness in education, that knowledge should be shared freely and 

the desire to learn should be met without demographic, economic, and geographical constraints, which is in 

line with the decentralized concept of Industry 4.0.  

 

2.3.4. Environment 

Environment competency refers to the creative skills and interdisciplinary thinking of lecturer in 

respect to creating a teaching and learning environment that nurture the learning process of 21st century. 

Study done by prior scholars suggested that creative classroom activities speed up the learning process and 

enhanced students ‘performance [14-16]. Hence, creative skills are an important factor to be instilled in every 

educator or lecturer in the higher learning institution; whereas, interdisciplinary thinking promotes  

the development of boundary-crossing skills [17]. Interdisciplinary thinking helps to address complex and 

multidisciplinary subject matter such as knowledge and skill of industry 4.0. It is believed that a cross-

disciplinary approach facilitates a comprehensive understanding [17]. Ecosystem that supports teaching and 

learning in 21st century could be established via a creative and interdisciplinary teaching and learning 

environment, hence the competency of creating such learning environment is another important element of 

Industry 4.0 competency for HLI.  

 

2.3.5. Continuous improvement 

Continuous improvement or also known as Kaizen is a gradual and continuous progress, increase of 

value, intensification and improvement [18, 19]. In order for a HLI to be competitive in this continuously 

changing environment, the HLI need to continuously review and analyses the market need and expectation of 

stack holders, as well as to re-visit and re-evaluate the teaching and learning process to ensure it is meeting 

both market and stack holders’ expectation. As such, the capability of the organization and individual 

(including lecturers) to continuously improve particularly on the teaching and learning process become 

imperative [20]. Hence, continuous improvement become one of important pillar for Industry 4.0 competency 

in HLI.  

 

2.4. Research framework 

Figure 1 shows the research framework for this study. The research focus on studying of the inter-

gap among lecturers’ expectation (i.e. important level) and perception (i.e. implementation level) of Industry 

4.0 competencies; which is defined as Gap 5 in the Model of Service Quality Gaps [21]. 
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Figure 1. Research framework 

 

 

3. RESEARCH METHOD 

This research is quantitative based. The perceived important level and implementation level of 

Industry 4.0 competencies are assessed via structured questionnaire. 

 

3.1. Population and sampling 

The population of study (i.e. lecturers from one of the higher learning institution in Malaysia) is 

counted as 308 lecturers and the designated sample size is 175 persons. The sampling size is derived based 

on Krejcie and Morgan [22] sampling table which stated that for the population of 320 persons, the targeted 

sample size should be 175. 

  

3.2. Research instrument 

The study is quantitative based. The questionnaire used in the research consists of two sections. 

Section A to collect the respondent demographic information, while Section B assessing the importance level 

and implementation level placed by the respondents on the five Industry 4.0 competencies that discussed in 

section 2.0, which are information and communication technologies, organizational learning, innovative 

management and environment competencies. The assessment was done via 5-points scales from  

“1” representing “Not important” or “No implementation” to “5” indicating “Extremely important”  

“Fully implemented”. 

 

3.3. Analysis tool 

3.3.1. Descriptive analysis 

The normality and reliability of data collected from part B of questionnaire are assessed via 

Skewness & Kurtosis value and Cronbach Alpha test respectively. Skewness and Kurtosis range of +/- 2 

represents data is normally distributed. Meantime, Cronbach Alpha reliability value of greater than 0.60 is 

suggested to be adequate for testing the reliability of factors [23]. Subsequently, the mean of importance level 

scores and implementation level scores for each of the Industry 4.0 competency is derived in order to assess 

the important and implementation level based on the scale proposed by Tan and Rasli [23] refers to Table 1. 

 

 

Table 1. Important and implementation level 
Important and Implementation Level Rating Scale 

Mean (µ) Importance Level Implementation Level 

1.0 ≤ µ < 1.5 Not Very Important No Implementation 

1.5 ≤ µ < 2.5 Not Important Low Implementation 

2.5 ≤ µ < 3.5 Neutral Moderate Implementation 
3.5 ≤ µ < 4.5 Important High 

4.5 ≤ µ ≤ 5.0 Very Important Full Implementation 
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3.3.2. Focus index 

Focus index is a descriptive analysis tools developed by Tan and Rasli [23] to identify improvement 

opportunity. Traditionally, implementation level was used as the reference point for identifying improvement 

opportunity. i.e. item or attribute with the lowest implementation level is perceived in social science research 

as item or attribute that required further enhancement [23]. Conceptually, implementation level for  

an attribute is a standalone measure that without taking into consideration the importance level of  

the attribute. As the consequences, an attribute with low implementation level might not necessary calls for 

improvement if the importance level of the attribute is relatively low. As such, a better approach of 

identifying improvement opportunity is to assess implementation level in relative to importance level [23].  

In conjunction with this, Focus Index was developed to explore improvement opportunity by taking into 

account both importance level and implementation level. Focus Index refers to the ratio between ranking 

number of important level and ranking number of effectiveness.  

 

𝐹𝑜𝑐𝑢𝑠 𝐼𝑛𝑑𝑒𝑥 (𝐹𝐼)𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1 =  
𝑅𝑎𝑛𝑘𝑖𝑛𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝐿𝑒𝑣𝑒𝑙𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1

𝑅𝑎𝑛𝑘𝑖𝑛𝑔 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠 𝐿𝑒𝑣𝑒𝑙𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1

 

 

Ranking number is defined based on the mean score of important level and implementation 

effectiveness. Since this study involves five Industry 4.0 competencies, competency with the highest mean 

score is ranked as 1, while competency with the lowest mean score is ranked as 5. Implementation 

effectiveness is derived by dividing implementation level with important level. 

 

𝐸𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒𝑛𝑒𝑠𝑠𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1 =  
 𝐼𝑚𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑖𝑜𝑛 𝐿𝑒𝑣𝑒𝑙𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1

𝐼𝑚𝑝𝑜𝑟𝑡𝑎𝑛𝑐𝑒 𝐿𝑒𝑣𝑒𝑙𝐶𝑜𝑚𝑝𝑒𝑡𝑒𝑛𝑐𝑦 1

 × 100% 

 

Competency with Focus Index of 1 representing the competency is focused at the appropriate level. 

While Focus Index of more than 1 indicates that the competency is “over focus”, and Focus Index of less 

than 1 suggests that it is “under focus”, hence prompt for further improvement or enhancement. 

 

 

4. RESULTS AND DISCUSSION 

The total number of respondents that have answered the questionnaires is 132 out of the sample size 

of 175, hence, the respond rate for this research is 75%. All questionnaires are screened and there is no issue 

of missing value across all the 132 returned questionnaires. 

 

4.1. Normality and reliability test 

Result of normality test for all measurement items shown that the value of Skewness and Kurtosis 

are within -2 and +2, hence there is no issue in regard with data normality [24]. In addition, Cronbach Alpha 

reliability ranged from 0.856 to 0.902. This implies that the data is statistically significant to proceed for 

further analysis [25, 26]. 

 

4.2. Importance level of industry 4.0 competencies 

To address RO1 (To assess the importance level of industry 4.0 competencies perceived by lecturers 

within higher learning institution in Malaysia), the mean important level score for the five Industry 4.0 

competencies is ranked accordingly based on the mean score and summarized in Table 2.  

 

 

Table 2. Importance level 
Important Level of Industry 4.0 Competencies 

Industry 4.0 Competency Mean Level* 

Environment 4.32 Important 

Continuous Improvement 4.15 Important 

Organizational Learning 4.10 Important 
Information and Communication Technologies (ICT) 4.05 Important 

Innovative Management 3.81 Important 

*refer to Table 1 for rating scale 

 

 

As refers to Table 2, respondents regarded that all Industry 4.0 competencies are important for 

lecturers in higher learning institution. Environment competency is viewed by respondents as the most 

important competency with the mean score of 4.32. While Innovative Management is suggested by 
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respondent is the least important competency with mean score of 3.81. The finding is consistent with  

the study done by prior scholars [4, 27, 28] which suggested that the five competencies are the fundamental 

needs for competitive advantage in the era of Industry 4.0 regardless of economy sector. 
 
4.3. Implementation level of industry 4.0 competencies 

To address RO2 (To evaluate the implementation level of industry 4.0 competencies perceived by 

lecturers within higher learning institution in Malaysia), the implementation level for each Industry 

competency is calculated and summarized in Table 3. 

 

 

Table 3. Implementation level 
Implementation Level of Industry 4.0 Competencies 

Ind 4.0 Competency Mean Level* 

Organizational Learning 3.55 Moderate 
Continuous Improvement 3.56 Moderate 

Information and Communication Technologies 3.44 Moderate 

Environment 3.59 Moderate 
Innovative Management 3.03 Moderate 

*refer to Table 1 for rating scale 

 

 

Based on the Table 3, all the five Industry 4.0 competencies are perceived by the respondents as 

implemented at moderate level with the mean ranges from 3.03 (for Innovative Management competency)  

to 3.59 (Environment competency). In addition, implementation level for all Industry 4.0 competencies is 

lower than the important level perceived by the respondents. Hence, finding from the analysis result 

suggested that there is a need to enhance the Industry 4.0 competencies among lecturer in higher learning 

institution within Malaysia across all the five competencies. As such, the approach used to identify  

and prioritize improvement opportunity is crucial to ensure that the improvement efforts are focused on  

the correct competency [23, 29, 30]. 

 

4.4. Improvement opportunity for industry 4.0 competencies 

To address the research objective 3 of this study (i.e to identify the improvement opportunity of 

industry 4.0 competencies for higher learning institution in Malaysia), Focus Index for each competency is 

calculated and summarizes in Table 4.  

 

 

Table 4. Focus index 

Ind. 4.0 Competency 
Important Implementation Focus 

Index Level Rank % Rank 

ICT 4.05 4 84.9 3 1.33 

Organization Learning 4.10 3 86.6 1 3 

Innovative Management 3.81 5 79.6 5 1 
Environment 4.32 1 83.2 4 0.25 

Continuous Improvement 4.15 2 85.8 2 1 

 

 

Based on Table 4, Organizational Learning and Information and Communication Technologies are 

regarded by respondents as “over focus” which is reflected by the Focus Index of over 1 (i.e. 3 and 1.33 

respectively). Meantime, Innovative Management and Continuous Improvement competencies donated  

the Focus Index of 1 suggested that both competencies are focused at the correct level. However, 

Environment competency which with the Focus Index value of 0.25 indicates that the competency is under 

focus and requires further improvement.  

Hence, within the context of lecturers in higher learning institution, finding from this research 

suggested that in order to enhance competitive advantage of Industry 4.0 competencies among HLI in 

Malaysia, lecturers in the HLI have to focus on continuously improving teaching and learning environment, 

with the ultimate aim to create an ecosystem that supports teaching and learning process in the 21st century 

digitalization that driven by Industry 4.0. Perhaps one of the approaches to improve Environment 

competency is by exposing Interdisciplinary teaching among lecturers from different faculty or different 

expertise. This approach potentially could enhance boundary-crossing skills, synthesizing knowledge of 

different disciplines and coping with complexity that in line with the nature of Industry 4.0 [17]. 
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5. CONCLUSION  

Industry 4.0 or the fourth industry revolution compel academic fields to combat with innovative, 

open, and flexible learning environments in order to prepare the students to have Industry 4.0 mentality or 

skills to get ready for future working ecosystem. As such the competencies of lecturer in related to Industry 

4.0 become crucial for the teaching and learning process as well as for higher learning institution.  

This research outline a systematic approach to assess the important level, implementation level and 

implementation effectiveness of Industry 4.0 competencies among lecturers of higher learning institution. 

The research also introduced Focus Index as descriptive analysis tool to identify and prioritize competency 

areas that required further improvement. Hence, finding from this study has descriptive value in terms of 

assessing Industry 4.0 competencies as well as identify improvement opportunity which is significant to  

the literature and study of Industry 4.0. 
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