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Abstract: Industry revolution 4.0 (IR 4.0) is focus on transforming all individual processes in computing. Data 

digitalization in IR 4.0 allows production to monitor performance, workflow, management of all machines and 

access company record remotely using diversity of electronic and smart devices like smart phones, tablets, laptops, 

TVs and smart watches. Yet, preparing IR 4.0 platform in an industry is very challenging and requires management 

to prepare all the nine IR 4.0 components including Big Data. Big Data has been leads from tremendous growth of 

data directed from the increasing number of communication devices every day. This data perceives meaningful 

information that can be utilized by the industry to improve their product quality, sales and services. Mostly, Big 

Data was aligned in unstructured format and entails expertise and powerful facilities to decode them. Hence, a 

questionnaire has been distributed to 29 respondents which represent IT educators at PTSS to measure their 

readiness toward IR 4.0 in the aspect of Big Data sources, issue and challenges. This study has proven that there 

were variety of data sources can be accessed for data analytic but private data might cause limitation in data 

gathering process as it required access rights from data owner. Therefore, encouraging data sharing between 

organizations and staffs would create new ideas and opportunities for future research on Big Data. 
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INTRODUCTION              

 

IR 4.0 represents the forth industrial revolution 

that incorporates digital technology as a gist in 

transforming economies, jobs and society [1]. All 

sectors including manufacture, education, economy and 

even government try to comply with the IR 4.0 needs by 

introducing vary approaches such as digitizing their data 

using automated system, improving data management 

using virtual cloud storage, Internet of thing (Iot), 

robotic element in manufacturing to support massive 

production of quality products and smart classroom to 

generate better teaching and learning environment. 

Preparation of high speed network compulsory to help 

user monitor their house, company or family member 

status effectively using digital technology such as 

mobile phone, CCTV and smart gadgets. Besides, in the 

perspective of businesses, the revolution welcomes a lot 

of opportunities and generates outstanding profit for the 

organization. As for the government, strong support in 

digitalization has been provided by most of the countries 

like Denmark: Innovation Fund, South Korea: 

Technology & Innovation, Chine: Internet Plus & Made 

in China 2025, Thailand: 4.0 Start-ups, Singapore: 

Industry Transformation Programme, Italy: Italia 4.0 

Plan and Malaysia: IR 4.0 [2]. 

 

The new technologies in IR 4.0 enable 

manufacturer to connect billions of people, things, 

machines, and systems for data communication, sharing 

information and control each other autonomously. This 

intelligent network would provide opportunities for the 

companies to promote efficient production and to 

provide flexibility in tailoring production to meet 

consumer demands and market requirements [3]. Four 

main characteristics of IR 4.0 have been suggested by 

Deloitte [4] that require alteration from the industry and 

traditional manufacturing including vertical networking 

of smart production systems, horizontal integration via 

new generation of global value chain networks, through-

engineering across the entire chain and the impact of 

exponential technologies. Badaraite [3] also suggested 

nine important elements of IR 4.0 as being shown in 

figure 1 that entails intensive strategies by the industries 

which covered area in Autonomous Robots, Simulation, 

System Integration, Internet of Things (IoT), 

Cybersecurity, Cloud Computing, Additive 

Manufacturing, Augmented Reality and Big Data.  
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Fig 1 Elements in IR 4.0 

 

Big Data is the main concern of this study since 

social media such as blog, tweeter and Facebook have 

generated vast amount of data. Surprisingly, figure 2 

shows that only 24% of the data has been use as primary 

resource and half of the data still remain unused. It is 

such a waste because, in social media like Facebook, 

there are about 800 million user registered and another 

billion of page views every day [5] and these data can 

be utilize and use to solve so many problems especially 

to solve globalization issues such as diseases including 

HIV, heart diseases, cancers and obesities.  

 

 
Fig 2 Big Data Taxonomy 

 

RELATED WORK 

 

The Big Data has been one of the current and 

future research frontiers [6]. The terms Big Data used to 

describe the massive size of data available in various 

data sources. It creates a new phenomenon in today 

world due to the intensively growth of digital data 

exchanged on internet [7]. It is right to say that big data 

will revolutionize in many fields [6] as the magnitude of 

data generated and shared by various sectors including 

businesses, public administration numerous industrial 

and not-to-profit sectors, and scientific research has 

increase immeasurably [8]. Approximately, around 35 

[9] to 40 [10] zettabytes of data produce, imitated and 

consumed annually in 2020. Managing big size of data 

is not an easy process as it may requires new technique 

and software tools. This issue has been highlighted by 

Verma, Agrawal, Patel & Patel [11] in their study that 

clarified that the huge size of data make it difficult for 

common used software tools to create, manage and 

process data within suitable time. The enthusiasm and 

concerned for the Big Data has encourages a lot 

researchers and entrepreneurs to find solutions [12] on 

emerging big data aspect in their practices. 

Understanding the big data concepts is a first step need 

to be taken by all big data practitioner to receive overall 

ideas, trend and implementation of big data in current 

business processes and technologies. 

 

The rise of demand for big data has been 

received from diversity of industrial sectors and 

received various feedbacks from the researchers. Study 

by Chaurasia and Rosin [13] shown that industry sector 

like banking and finance, government and retail is the 

major key industry that requested for the big data. 

Besides, there are also additional request from other 

industrials sector like telecommunication, healthcare, 

business service, information and technology, 

manufacturing and others. The need of big data is 

undeniable as it benefited the industry in various ways 

especially in improve productivity growth, revenue and 

net margin beside reduce in product cost [14]. In one of 

the research by Chen and Zhang [6] showed that almost 

50% of today enterprises agreed that big data technology 

help them in increasing their operational efficiency. It 

affected their business in many aspects especially in 

operational and informing strategic direction for better 

decision making as represented in figure 3. Yet, 

processing big data is very challenging and time 

consuming task as the data is not aligned in a specific 

format and being dominated by no schema [15] data. 

Moreover, the semi-structured and structured data in Big 

Data incompatible with the existing relation databases 

structured and require tools, expertise and data analytic 

facilities for the processing. Therefore, this paper will 

review readiness of ICT educators in PTSS for handling 

Big Data in the aspect of sources, issues and challenges 

to prepare comprehensive environment for IR 4.0. 

 



Mime Azrina/ Journal of Social Science and Humanities, 1(3) 2018, Pages: 33-39 

 

35 
 

 
Fig 3 Enterprise perceptions on the advantages of Big 

Data 

 

DATA COLLECTION 

 

Sample 

  Sample for this study were taken from all 

lecturers in ICT department at PTSS. ICT lecturers have 

been chosen for the research sample as the Big Data is 

close related to ICT environment and most of lecturers 

have undergo some exposure on Big Data as compared 

to other department.  Totally there are 32 lecturers and a 

Head of Department. A questionnaire has been 

distributed to each of the respondent to collect their 

opinion on Big Data sources, issues and challenges 

faced by the ICT department in order to support the 

evolution of IR 4.0.  

 

Questionnaire 

  Questionnaire by Big Data Europe [16] has 

been adapted for this study. The questionnaire has been 

translated into Malay language to improve respondents 

understanding on the research topic. This questionnaire 

covered three important sections A, B and C. Section A 

consists of 3 questions to represent respondent 

background. Section B was contented with 4 sub 

sections which covered information on devices (3 

questions), data sources (1 question), issues (1 

question), Big Data Analytic (3questions) and Big Data 

culture in organization (3 questions). Section C on the 

other hand is more focuses on identifying challenges Big 

Data management (1 question). Due to some 

circumstances, the questionnaires can only being 

distributed to 29 respondents and the response rate is 

100%.  

 

Statistical Analysis 

The Statistical Product and Service Solutions 

(SPSS) version 18 software has been used to assist the 

analysis process. A pilot test was conducted on the 

questionnaire and the result returned high reliability 

coefficient of Cronbach’s alpha (α) which is 0.837.The 

collected data were then being analyzed and represented 

in percentage (%) form. This detail result will be further 

discussed in the next section. 

 

FINDING AND DISCUSSION 

 

Result of this study was aligned in 3 sections. 

The first section represents respondents’ background. 

For this section, respondents’ age, gender and working 

experience will be justified and discussed. In the second 

section, organization behavior like availability of data 

communication devices, data sharing culture and Big 

Data sources will clearly deliberate. Section 4 and 

section 5 on the other hand will highlight some issues 

and challenges on Big Data management which might 

trigger limitation in existing Big Data research. 

 

Respondents’ Background 

In this research, 29 respondents were given the 

questionnaire and the distributions of the groups are 

69% female and 31% male. The percentage was 

generated from 20 female and 9 male lecturers in ICT 

department at PTSS as shown in Figure 4. The result is 

more dominated toward female lecturers’ perception 

instead of consensus option from both female and male 

groups. 

 

 
Fig 4 Respondents’ gender 

 

 
Fig 5 Respondents’ age 
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  Figure 5 shows the respondent’s age for all the 

29 lecturers. Most of the respondents which covers 49% 

are between 36-40  years olds, followed by 31% 

respondents who are ages between 31-35. Percentage for 

the third, forth and fifth group of respondents age are 46-

50, 41-45 and 16-30 years old with the percentange of 

10%, 7% and 3% accordingly. Only 3% of the 

respondents did not respond which is classified as not 

applicable. It shows that majority of the feedback for 

this study was collected from middle ages generation as 

76% of the respondents’ age between 31-40.  

 

 
Fig 6 Respondents’ working experience 

 

  This paper is focused just on ICT lecturers at 

Tuanku Syed Sirajuddin Polytechnic. As in Figure 6, 

majority of the staff (49%) had worked at this 

Polytechnic around 11-20 years old followed by staff 

who worked for 6-10 years old with the distribution of 

38%. There is only 7% who worked more than 21 years 

old which makes these staff a senior staffs. Minority of 

the staff is for the one who had only 1-5 years of 

experience. Due to the variety of working experience 

between the staff, this paper will try to investigate the 

exposure of staff on big data in Polytechnic. The 

following Figures (Figure 7-Figure 11) will discussed 

on big data and its related topics. 

 

 

Organization Behavior 

 

 

Fig 7 Data sharing culture in organization 

 

  The study shows that this organization 

provides comprehensive environment for data sharing 

among the staffs. Approximate more than 50% of data 

was shared intensively but the size is in slightly 

different.  There are similarity opinion for the data size 

between 41-60%, 61-90% and >90%. This three data 

size generate 27.6% of response rate and only 17.2% 

represent 10-40%. Most of the data were share 

online(68.9%) because online data sharing allows user 

to access the data anytime and at any places.  

 

  Since the scope is on Department of 

Information Technology and Communication and 

technology and communication is the main focus here, 

devices used by staff will be investigated. There are 9 

devices has been identified which covers from smart 

phone, laptop/notebook, desktop computer, smart TV, 

Tab/Ipad, CCTV, wireless/network printer, and wireless 

headset/ speakers. From the feedback gathered, it is 

shown that 100% of the respondents owned smart 

phones. This is due to the facts that based on Statistica 

[17] smart phones are widely being used in 

communication and data sharing. 90% of the 

respondents owned laptops or notebooks and 79% 

owned desktop computer. The third and fourth most 

owned devices are network/wireless printers and 

Tab/Ipad with 41% and 35%. On average, each 

respondent has around 4 devices that they use in their 

daily life. 

 
Fig 8 Data communication devices owned by the 

respondents  
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Fig 9 Big Data sources used by the respondents 

 

This study also tries to identify the main Big 

Data sources used by the respondents to analyse data. It 

can be summarized that the top five Big Data sources 

which are mostly being accessed by the respondents are 

Web Pages, Social Media, Email, Questionnaire and 

Audio and the top five least frequent Big Data sources 

are Satellite, Sensor, Geospatial, Open data and 

Transaction. Web Page received highest response rate 

(90%) while satellite and sensor receive lowest (28%). 

The complexity of satellite and sensor data requires 

powerful devices and expertise to record and analyse 

them. Therefore, certain amount of cost is needed for the 

researchers to upscale their analytic skills and to prepare 

their Big Data facilities. 

 

Issues in Big Data 

  Figure 10 shows the issues faced by the 

respondents when accessing big data. The main issue of 

big data is the data is private data (23%). Not all data is 

available to be downloaded to the users. The second 

issue is that, since big data covers a large amount of data, 

the data is unorganized, unstructured or missing (22%). 

It is also inconvenient for the researchers to use existing 

analytic technique to process the unstructured and 

massive size of data. The third issue gathered from 

respondents feedback is 18% of the responded stated 

that organization procedure is complicated in accessing 

big data. 16% of the respondent stated that big data 

normally covers untrustworthy data which is insecure to 

be used. The last two issues stated by the respondents 

are big data normally involves expensive cost in getting 

and analysing the data and since big data is private, it is 

not frequently share in the Internet. The percentages of 

feedback for these two issues are 10% and 11%.   

 

 
Fig 10 Issues faced by the respondents when accessing 

Big Data  

 

Big Data Challenges 

  Fifteen challenges have been enquired in the 

questionnaire and required response from the 

respondents. The elements cover challenges in 

timeliness, overwhelming volume, managing 

unstructured data, availability of data, access rights, data 

ownership, cost data, lack of facility, lack of pre-

processing facility, lack of technology, short of talent or 

skill, privacy concern, security, data portability and 

corporate culture. Overall, managing unstructured data 

is the main challenges faced by the organization 

(54.7%). The unstructured format of Big Data make the 

analysis become more challenging and time consuming 

especially when the data is not aligned in a specific 

format and being subjugated by no scheme [14] data. A 

second challenge is access rights (48.3%) where it 

correlated to private data issue in section 4. Private data 

is difficult to access because it require permission and 

access rights from the data owner. Data security aspect 

also being highlighted by the respondents as online data 

sources might be exposed to issue like  hacking, viruses, 

intellectual properties issue and others. Lack of 

technology (41.8%) and facilities (41.8%) are also 

constraints in Big Data analysis. Conventional hardware 

and tool unable to manage big data as the data size is so 

big and required powerful hardware to store and 

visualize the content. On the other hand, most the 

respondents agree that availability of data is not affect 

their study on the Big Data (31%). 
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Fig 11 Challenges faced by the respondents for 

managing Big Data 

 

CONCLUSION 

 

Everyday massive size of data has been 

transferred online by variety of communication devices. 

This study proven that each user held multiple devices 

for data communication. The increasing number of 

devices make the data grows tremendously. This data 

create meaningful information which may represent user 

behavior, interest, social networking, market trend and 

knowledge. However, complex structure and 

humongous size of the data make them being neglected, 

unable to process and cannot be visualized using 

conventional data processing technique and tools. Data 

privacy is the main issue in Big Data processing and 

requires further discussion and solution from 

organizations all over the world. Availability of data 

may benefits a lot of sectors like education, medical, 

financial, businesses and communication to improve 

their product quality and increase their profit. As for the 

industry, discussion on the challenges of Big Data would 

help them to recognize important elements for preparing 

Big Data analytic environment in order to support data 

digitizing for IR 4.0.   

 

In the future, Big Data researchers should focus 

on the Big Data visualization feature. Data visualization 

is graphical model that can be used to represent data in 

systematic way. Result from data analytic process can 

be presented to user using variety of model like word 

cloud, parallel coordinate, heatmap and network 

diagram. Yet, some of the diagram like word cloud 

encountered issue like missing of word context which is 

very important aspect to dissolve ambiguities, clarify 

meanings or point out relations. Therefore, study on this 

area would be able to improve existing Big Data analytic 

especially in presenting the final result to the user to 

support their decision making process. 
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