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ABSTRACT 

 

The presence of Internet of Things (IoT) become hype lately. Since, we are facing 

Industrial Revolution 4.0 (IR 4.0) era which means IoT is one of the main components 

for this IR 4.0. Due to the IR 4.0 era, the capabilities of IoT will replace significant job 

to become automated. Also, in the meantime the utilization of IoT will increase in 

number of devices. However, the empirical studies regarding awareness and utilization 

of IoT are still lacking. Focusing on the undergraduate students in Universiti Utara 

Malaysia (UUM), the purpose of this paper is to analyze the awareness, utilization, and 

reasons why the students utilizing or not utilizing IoT. This study deploys qualitative 

approach, to get rich and in-depth information that crucial for fulfilling the objectives 

of the study. In general, the students aware about IoT. Five of six students utilize IoT 

but in selected domain of applications such as smart homes and buildings, and smart 

transportation and mobility. The study also found that efficiency is one of the factors 

for utilizing IoT among the students. Besides contribute to the knowledge of IoT, the 

findings of this study could enhance the awareness and utilization of IoT particularly 

among students in universities and could be a source of reference for various 

stakeholders include policy makers. 
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INTRODUCTION 

 

By using Internet of Things (IoT), things or hardware able to decide and communicate 

to other hardware using internet access as the platform for exchange information 

(Mohammed & Ahmed, 2017). IoT is not actually new technology, it has been around 

for years, in various forms. Banks run large, distributed automated teller machine 

(ATM) networks. Retailers operate large point-of-sale (POS) networks, as well as 

extensive deployments of radio-frequency identification (RFID) tags to track the 

movement of millions of inventory items. Manufacturer also connect thousands of 

devices to monitor and manage production in machine-to-machine (M2M) networks 

(Kranz, 2017). Nowadays, this kind of technology (i.e. IoT) become a foundation to get 

through Industrial Revolution 4.0 (IR 4.0). Since the presence of IR 4.0 era the decision 

making for machine to operate obviously has been automated by using machine 

learning through cloud technology. IR 4.0 become a challenge or problem for unskilled 

labor (Schwab, 2017). IoT requires lots of high-skill human resources who has 

knowledge in IoT (Kranz, 2017). Therefore, as students who will be enter the job 
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market soon, it can be a competitive advantage for them who understand the systematics 

of IoT. 

 

The concepts and applications of IoT has growth and expanded. However, the empirical 

studies regarding the awareness and utilization of IoT are still lacking. By selecting 

Universiti Utara Malaysia (UUM) as a case, this paper will analyze the awareness and 

utilization of IoT. In specific, the study attempts to answer the following research 

questions:  

1. How far UUM undergraduate students aware about IoT? 

2. How far UUM undergraduate students utilized IoT? 

3. Why UUM undergraduate students utilized or not utilized IoT? 

 

The utilization of IoT become the mandatory aspect in IR 4.0. Besides contributing to 

the theoretical knowledge in the IoT field, the study offers various practical contribution 

and implication. The study could enhance the awareness and utilization of IoT 

particularly among students in universities and could be a source of reference for 

various stakeholders including policy makers to develop strategy as baseline for 

utilizing IoT in future. The next section will discuss about the literature review related 

to IoT. 

  

 

LITERATURE REVIEW 

 

Internet of Things (IoT) 

 

The Internet of Things (IoT) is a term for objects that  have inter-connected devices 

inside them, these devices help not only keep track of other objects, but many of these 

devices sense their surrounding and report it to other machines as well as to the humans 

(Nomusa, Thato, Promise, & Sizakele, 2012). IoT also creates lots of facilities that can 

be advantageous for human life, for examples are smart healthcare, smart home, smart 

energy, smart city and smart environment (Kranz, 2017). Furthermore, IoT wirelessly 

connects everyday objects to a massive network of sensors, which able to create unified 

communication between people and objects (Barr, 2017). 

 

The global IoT revenue is predicted to increase in meantime. As shown in Figure 1 

about Global IoT revenue, the revenue is expected to reach US$ 318 billion by 2023 at 

a compound annual growth rate of 20%. Meanwhile, in 2018 the growth of global IoT 

revenue already reached US$ 130 billion which consists of software, services, 

connectivity, and devices (Froese, 2018).  
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Figure 1 

Global IoT revenue (Froese, 2018) 

 

Internet of Things (IoT) applications 

 

There are several applications of IoT such as smart city, smart home and building, smart 

energy grid, smart health, smart transportation and mobility, and smart factory and 

manufacturing. 

 

Smart city 

 

Smart city can be defined as integrated system which combine all city infrastructure 

into one system (Grizhnevich, 2018). Grizhnevich (2018) stated several infrastructures 

which IoT able to integrate such as road traffic, smart parking, public transport, utilities, 

street lighting, waste management, environment and public safety. In order to 

implement IoT in smart city, the city need to have capabilities to aggregate, process and 

interpret the data through smart devices. The city needs an integrated platform which 

able to process data from sensors through internet access (IoT Innovation, 2019). 

 

Smart home and building 

 

Basically, smart home and building refers to the automation practice that applied in 

infrastructure likes home and building which has tremendous functions whereas able to 

create alert, able to monitor every aspects in home and buildings, able to control the 

home and building infrastructure, and has intelligence to create decision making based 

on past experience from the users (Margaret, 2018). By using IoT, it able to integrate 

home or building with devices such as temperature sensors, air sensors, window or door 

control, smart appliances, home security and surveillance, smart lighting and smart air 

conditioning through user devices via internet access (Timothy & Priti, 2017).  

 

Smart energy grid 

 

Smart energy grid can be defined as the technologies which provide two way 

communications between the energy providers through customers which able to 

determine the energy demand with the energy supply (U.S. Department of Energy, 

2019). By implementing IoT through smart grid, information that came from the 

sensors such as power transmission sensor, power distribution sensor, and power 

consumption sensor able to exchange data using several access networks likes Wide 

Area Network, Neighborhood Area Network and Home Area Network either to 
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customers or energy providers (Yasir, Noel, Mubashir, & Rebecca, 2019). 

 

Smart health 

 

Smart health refers to the technology that able to increase quality of health systems by 

using Information Communication Technology (ICT) enablement (ActiveAdvice, 

2017). It can be applied into daily healthcare and clinical healthcare, the tasks of these 

appliances mostly based on diagnosis, prevention, systems and analysis, and data 

collection regarding patients or users (Hongxu, Ayten, Arsalan, & Niraj, 2018). The 

role of IoT in smart health is to get data from body of patients which has been implanted 

a certain sensors that have a capability of access via wireless sensors to their organ, 

then the data that has been collected from patients is transferred via access network 

through enabled cloud machine learning which able to analyze data from patients itself, 

which can be accessed by specialist or doctors to creates precaution or take a medical 

actions regarding the conditions of patients (Stephanie, Wei, & Ian, 2017).  

 

Smart transportation and mobility 

 

Basically, smart transportation can be defined as a better transportation systems which 

has a capabilities to navigate, monitor, detect and alert the mode of transportation 

systems using integrated access (Tomas, 2017). Whereas, smart mobility has a purpose 

to increase the flexibility, efficiency, integration, clean technology and safety in the 

world of transportation by using ICT-enablement (Geotab, 2018). The role of IoT in 

smart transportation and mobility is to connect each of modes transportation with a 

certain situation of transportation infrastructure with connected access in each devices 

or sensors either from transportations modes or the infrastructure of transportation itself 

to achieve better environment in scope of transportation and mobility. The examples of 

IoT in smart transportation are online transportation likes Uber and traffic congestion 

avoidance applications likes Waze (Cosgrove, 2018). 

 

Smart factory and manufacturing 

 

Smart factory and manufacturing refer to the fully automated and integrated system in 

manufacturing field which the system can perform in real-time situation 

(Manufacturing Tomorrow, 2017).  IoT in smart factory and smart manufacturing 

would give enormous impact in the way of manufacturing is running. Smart 

manufacturing and smart factory could run automatically to collect and analyze data 

from the shop floor which can be used for manufacturing or factory managers to 

develop decision making process. IoT offers a technology which has a basis with 

wireless sensor network connection to smoothing flow of data in real-time access 

(Gemalto, 2018). 

 

Benefits of utilizing IoT 

 

There are several benefits of utilizing IoT including increase in efficiency, increase in 

productivity and increase in flexibility. 
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Increase in efficiency 

 

The fact cannot be denied that IoT brings a better efficiency. Studied done by Kranz 

(2017) found that efficiency in Harley-Davidson is increase in term of decision-making 

process which increase 80% faster. Also, the efficiency benefit is obtained in 

Goldcorp’s Eleonore which bring the result such as employee tracking is improve to 

45-50 minutes faster (Kranz, 2017). 

 

Increase in productivity 

 

Another benefit that can be given by implementing IoT is increase in productivity. 

Studied done by Kranz (2017) found that increase in productivity has been felt by 

Harley-Davidson which built-to-order cycle has reduced from 18 months to 2 weeks, 

and profitability increase in 3-4% higher in one factory. Another studied done by 

Schimek (2016) found that increase in productivity has been felt by farmers that use 

John Deere vehicles, by using IoT that has been provided from John Deere, farmers 

able to grow and harvest their crops more than 40 times from averages productions 

(Schimek, 2016). 

 

Increase in flexibility 

 

By using IoT, it can be believed that will increase the flexibility among IoT 

stakeholders. Study done by Schimek (2016) found that increase in flexibility has been 

felt by U.S. Bank customers. Since, U.S. Bank has adopting IoT technology as their 

feature which is contactless payment, this feature has sub-features such as mobile check 

deposits, mobile photo bill pay, mobile credit card balance transfer and person-to-

person payment system which able to be used by their customers through smart phone 

applications which can be accessed in anywhere (Schimek, 2016). 

 

 

RESEARCH METHODOLOGY 

 

The primary data was collected through semi-structured interview and face-to-face 

interview with 6 undergraduate students in UUM from various programs and semesters. 

The interview is held in month of April 2019 which is located inside area of UUM. 

Table 1 shows the list background information of the respondents. 
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Table 1 

Background of respondents 

 

Respondents  Semester Program 

1 7 International Affairs Management (Honors) 

2 7 International Business Management (Honors) 

3 7 Logistics Management (Honors) 

4 7 International Business Management (Honors) 

5 4 International Affairs Management (Honors) 

6 5 Technology Management (Honors) 

 

In addition, this study also collects the secondary data. Secondary data from the 

previous studied in various forms likes article, journals, thesis, and the online source. 

Secondary data helps this study to gaining more knowledge from different perspective 

(Rouse, 2017). 

 

Qualitative approach has been conducted in this study. Figure 2 shows the research 

process that has been done to answer the research questions in this study.  

 
Figure 2 

Research process 
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DATA ANALYSIS AND DISCUSSION 

 

Qualitative analysis has been performed in this study. The responses from 6 respondents 

have been analyzed based on the research questions. 

 

Awareness of IoT 

 

From Table 2, it can be said that the respondents already aware regarding IoT, since 

they able to explain the definition correctly and have understanding about IoT that quite 

similar with what have been explained in the literature. 

 

Table 2 

Awareness of IoT 

 

Respondents IoT Concept Level of Awareness 

1 “IoT based on my understanding is 

systems sensors for whereby the internet 

is for technology. The technology able to 

communicate to one and another sensors” 

 

Have an understanding 

about IoT 

 

 

2 “Everything that we do is including with 

internet connection which is projected to 

things” 

 

Know the purpose of IoT 

3 “Based on my understanding IoT is 

platform to communicate the thing 

through internet access” 

 

Have an understanding 

about IoT 

 

4 “In short, IoT is a technology that can be 

used for increasing efficiency on our daily 

activities”  

 

Know the purpose of IoT 

 

5 “IoT is a concept which able to connect 

and collecting data from sensors through 

internet access” 

Know the purpose of IoT 

 

6 

 

“IoT is new innovation in technology 

sector” 

 

Able to explain about IoT 

 

 

Utilization of IoT 

 

From Table 3, the data shows that majority respondents utilize IoT in two types of 

application domain which are smart home and buildings, and smart transportation and 

mobility. In smart home and buildings domain there are several cases which likes smart 

entertainment, remote accessing, and surveillance and security. Furthermore, in smart 

transportation and mobility domain there are two cases which likes GPS route selection 

and online transportation. 

 

 



18  

Table 3 

Utilization of IoT 

 

Respondents Case of utilizing IoT Application domain 

1 Smart entertainment Smart home and buildings 

 

2 Remote accessing Smart home and buildings 

 

3 GPS route selection Smart transportation and mobility 

 

4 Online Transportation Smart transportation and mobility 

 

5 Surveillance and security Smart home and buildings 

 

6 - - 

 

 

Reasons to utilize or not utilize IoT 

 

From Table 4, the data shows that majority of respondents has been utilized IoT, with 

different reasons. The highest reason is relied on efficiency. The unique experience 

regarding utilizing IoT has been felt by respondents. For example, one of the 

respondents said that after utilizing IoT as surveillance and security, he able to see 

exactly what happen in their house even though their home is different country as long 

he has internet connection. However, one of the respondents seems not utilizing IoT yet 

since respondent still not found the benefit of using IoT. 

 

Table 4 

Reasons utilize or not utilize IoT 

 

Respondents Reasons of utilizing or not utilizing IoT 

1 Time efficiency 

 

2 Efficient and effective 

 

3 Following current trend 

 

4 Efficient and ease to use 

 

5 Efficient and has broader coverage 

 

6 Still not found the benefit of using IoT 

 

 

CONCLUSION 

 

This study aims to analyze the awareness and utilization of IoT. Based on the data 

collected from respondents, this study has been done to answer the research questions. 

It can be said that respondents already aware about IoT and majority of them already 

utilize IoT, with different reasons. By utilizing IoT in daily life and learning in depth 
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about IoT that has related with respondent’s education background, it can be value 

added for them in future. Since, the industry nowadays has adopted IR 4.0 as their 

guidelines and IoT is one of the components in IR 4.0. Also, by utilizing IoT it can be 

advantages for respondents, since the growth of IoT is increasing rapidly from the 

market sector until the number of devices. The prospect career regarding IoT also can 

be considered as highly demanded job. Since the number of growth about IoT is 

increasing in meantime. Since this study only focus on UUM, the future research is 

suggested to expand the scope to the other higher education institutes to get through in 

depth regarding the utilization of IoT among undergraduate students in higher education 

purposes. 
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