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Abstract 
English as Second Language (ESL) teachers’ ability to integrate technologies 
has an insightful impact on students’ language performance as well as their 
educational development. Thus, inquiring teachers’ level of knowledge and 
readiness in their practice of integrating Industrial Revolution 4.0 (4IR) into 
their teaching practices is necessary. Besides reviewing past literature on teach-
ers’ level of knowledge in 4IR and factors that affect teachers’ level of readi-
ness, this paper provided a conceptual framework that can be useful to meas-
ure teachers’ level of knowledge and readiness in integrating 4IR into their 
teaching. The determinants highlighted are analysed mainly using theoretical 
framework based on TAM3 model. The research questions formed are de-
rived from two variables—level of knowledge and level of readiness among 
ESL primary school teachers. It is hoped that this study could highlight the 
effectiveness of the framework in analysing ESL primary teachers’ level of 
knowledge and readiness in integrating 4IR in their teaching practices. 
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1. Introduction 

Education is one of the thrusts that help enhance the present development in 
Malaysia. Thus, teachers play vital role in moulding the young generation into 
citizens who can contribute to the country (Ong et al., 2019), which is supported 
by Sulaiman, Hamzah, & Rahim (2017), claiming that teachers are role models 
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in nurturing human resources that help boost national economy. A constructive 
ESL primary school teacher is able to understand skills and knowledge clearly 
before imparting them to their pupils. This shows that teachers, especially ESL 
teachers, are responsible to impart social and intellectual development to the 
young generation since teachers are one of the main catalysts to determine their 
pupils’ future prospects. In order to be constructive while maintaining good role 
model, ESL teachers should be equipped with pedagogical and methodological 
skills that are aligned with the advancement of technologies nowadays. 

The present advancement of technologies originally started from Industrial 
Revolution 1.0 (IR 1.0). Schwab (2016) explained how industrial revolutions 
changed over time where during Industrial Revolution 1.0, mechanize produc-
tion used water and steam while Industrial Revolution 2.0 witnessed mass pro-
ductions which were created by using electric power. During Industrial Revolu-
tion 3.0, automate production was created through electronic and information 
technology, followed by 4IR that emerged due to advancement of new technolo-
gies that contribute to uncertain boundary between the physical, digital and bio-
logical worlds. The precedence of 4IR advancement is caused by inception of the 
Internet of Things (IoT), bio and nanotechnology, 3-D printing, material sci-
ence, to mention some (Diwan, as cited in Anaelka, 2018). 

The advancement of technologies in the present world is undeniably omni-
present in nature since it has become a part of everyone’s life. Himmelsbach (as 
cited in Van et al., 2021) stated that Internet allows us to access and gather in-
formation 24-hours a day, which is supported by Ahmadi (2018), stating that 
technology can be a tool to facilitate pupils’ learning process as it makes them 
learn smoothly and effectively. Thus, it is not surprising to see how 4IR has 
caused a gradual shift from traditional teaching to digital teaching. Many teach-
ing theories and research findings indicated an enhanced teaching quality when 
it is facilitated by digital teaching (Al-Maroof et al., 2021; Van et al., 2021; Law-
rence et al., 2019; Hashim et al., 2019; Mofareh, 2019; Ahmadi, 2018; Xu et al., 
2018; Yunus, 2018), which also affects learning outcomes (Quarles et al., 2018). 
Fisk (as cited in Anaelka, 2018) also stated that with the new vision of learning, 
pupils are not only promoted as learners who learn necessary skills and knowl-
edge, but they are also responsible to identify sources that enable their learning 
these skills and knowledge. As such, ESL teachers are responsible to facilitate 
their pupils by providing them with the right environment or facilities that en-
able their learning while monitoring performance through data-based customi-
zation. Teachers find data-based customization much easier and effective as 
teachers can monitor their pupils’ language learning process as learning can hap-
pen anytime and anywhere through e-learning tools (Anaelka, 2018) e.g. Google 
Classroom, where teachers can track their pupils’ progress in completing tasks and 
give suitable grade or marks based on their performance. This shows that 4IR has 
greater impact in teachers’ teaching practice, especially in ESL classrooms since 
English is more prominently important in local or global communication. 

https://doi.org/10.4236/ce.2021.129156


N. M. Avelino, H. H. Ismail 
 

 

DOI: 10.4236/ce.2021.129156 2040 Creative Education 
 

The Research Question  

Consequently, this paper asked two research questions:  
1) To what extent, does ESL primary teachers’ level of knowledge of 4IR help 

them to integrate 4IR in their teaching practice? 
2) How does ESL primary teachers’ level of readiness affect their integration of 

4IR in their teaching practice? 
Answering this question will be based on extended review and literature analy-

sis. 4IR is a new era of technology that helps enhance people and technology re-
lationship where new job opportunities are created along the efforts to boost 
Malaysia’s economy. Teachers as one of the main pillars of young generation’s 
future should be aware and equip themselves with 4IR elements in their teaching 
practices. Therefore, this conceptual paper is significant to stakeholders (e.g. 
education policymakers, teachers-educators and primary school management 
authorities) since this research explored the level of knowledge and readiness 
that influence the integration of technologies in a 4IR context as well as support 
decision-making in designing future research that able to enhance the integra-
tion of 4IR in teaching practices. Future research may be able to help them to 
explore factors that affect teachers to integrate technology in their teaching prac-
tices as well as methods to face challenges in integrating 4IR elements in their 
teaching practices. 

The conceptual framework is derived from variables; perceived ease of use and 
perceived usefulness to assess ESL teachers’ level of knowledge and readiness in 
integrating 4IR in their teaching practices. This framework would assist the au-
thors to interpret the conceptual scope, systemize relation among concepts and 
identify gaps in the literature. Recommendation for the future research will be 
proffered after the authors identified variables based on the review of the related 
literature. 

2. Literature Review 
2.1. The Conceptual Analysis  

Technology Acceptance Model 3 (TAM3) is a combination of Technology Ac-
ceptance Model 2 (TAM2) (Venkatesh & Davis, 2000) together with a model for 
the determinants of perceived ease of use that proposed by Venkatesh (2000). 
TAM3 model conveys a complete nomological networks of the determinants 
when users adopt and use information technologies (IT) which includes three 
theoretical extensions; 1) perceived ease of use and perceived usefulness, 2) 
computer anxiety and perceived ease of use, and 3) perceived ease of use and 
behavioural intention where these extensions are beyond TAM2 and the model 
of the determinants of perceived ease of use (Venkatesh & Bala, 2008). Thus, in 
order to investigate ESL teachers’ level of knowledge and readiness in integrating 
4IR in their teaching practices, the authors proposed to use this model since 
there are no crossover effects between determinants of perceived usefulness and 
perceived ease of use when ESL teachers integrate technologies in their teaching 
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practices. Despite not having any theoretical nor empirical basis to expect the 
determinants of perceived usefulness will have impact on perceived ease of use 
and vice versa, Venkatesh and Bala (2008) believed that either social influence 
process or cognitive influence process are able to affect stable computer-related 
characteristics and emotions, which refer to computer self-efficacy, computer 
playfulness and computer anxiety. 

There are two prime factors affecting ESL teachers’ behavioural intentions 
when they use technologies: 1) perceived usefulness and 2) perceive ease of use 
that (as shown in Figure 1).  

These prime factors are variables to determine ESL teachers’ level of knowl-
edge and readiness in integrating 4IR in their teaching practices. However, this is 
a general TAM3 model that serves as a foundation in this present paper. 
Venkatesh and Bala (2008) stated that these prime factors have their own attrib-
utes that affects the outcomes for each factor. Furthermore, TAM3 suggested 
experience that acts as a moderator for three relationships in TAM3. These rela-
tionships are 1) perceived ease of use and perceived usefulness, 2) computer anxi-
ety and perceived ease of use and lastly, 3) perceived ease of use and behavioural  
 

 
Figure 1. Technology acceptance model 3 (TAM3) (Venkatesh & Bala, 2008). 
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intention when ESL teachers integrate 4IR into their teaching practices. Since 
TAM3 is generally applicable across various research regarding technologies, 
there is a need for the writing of this conceptual paper in order to provide an-
other theoretical framework which focuses solely on the level of knowledge and 
readiness of ESL teachers in integrating 4IR into their teaching practices. There-
fore, the authors simplified the theoretical framework in this paper (as seen in 
Figure 2). 

Figure 2 serves as a basic theoretical framework that will be used to investi-
gate the level of knowledge and readiness of ESL teachers in integrating 4IR in 
their teaching practices. Based on Figure 2, there is strong correlation between 
experience and three relationships that affect behavioural intention that will be 
used to evaluate ESL teachers’ level of readiness of 4IR. We also can see that the 
level of knowledge is a major determinant of perceived ease of use which will 
lead to investigate ESL teachers’ level of readiness in integrating 4IR in their 
teaching practices. 

Therefore, in order to investigate the level of knowledge and readiness in in-
tegrating 4IR in their teaching practices among ESL primary school teachers, 
authors proposed to use adaption of TAM3 model as guideline to obtain data 
needed. 

2.2. 4IR and Malaysia Education  

Industrial Revolution first emerged in the last 200 years with the presence of the 
Industrial Revolution 1.0 (IR 1.0) (Maria, Faaizah, & Pee, 2018), which caused 
people to become more competitive as well as improved their life in general 
(Maziahtusima et al., 2018). IR 1.0 evolved from using steam and charcoal to 
Industrial Revolution 2.0 (IR 2.0) where they used electric and concept of as-
sembly line in order to produce massive production of cars in America. What 
followed was called the Industrial Revolution 3.0 (IR 3.0) which introduced the 
revolution of information technologies and automation, where later emerged 
4IR as a result of Cyber Physical Systems that was introduced by Germany in 
the industrial sector in 2013 (Anon, 2020). In lieu of that, people generally use 
 

 
Figure 2. An adaption of theoretical framework of TAM3 (Venkatesh & Bala, 2008). 
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information technologies and the Internet. Anon (2020) also claimed that 4IR is a 
transformation of information being delivered and received as these 4IR ele-
ments can connect to big data, people, other sources, services as well as the IoT, 
which allows collaboration and innovation within the ecosystem to become eas-
ier and accessible. 

As technological developments advance rapidly, causing many sectors to change, 
especially the education sector, there is a need for the modification of Malaysian 
education to suit the demands of 4IR (Lawrence, Lim & Haslinda, 2019). While 
it is predicted that many present jobs will diminish in the future, there will also 
be numerous new job prospects which are influenced by 4IR. Anaelka (2018) re-
iterated this, claiming that 4IR affect the education when human and technolo-
gies are in sync, causing the creating of new job opportunities that are suitable 
with 4IR demands. 

In the Malaysian context, 4IR is emphasized in tertiary education as compared 
to primary or secondary education where the Ministry of Higher Education 
(2018) proposed a framework for Malaysian Higher Education 4.0 which in-
cludes four main elements in order to address the challenges of 4IR in higher 
education, namely 1) Future Ready Curriculum, 2) Agile Governance, 3) Re-
search and Innovation and 4) Talent Planning. However, as the demands of 4IR 
continuously increase, the Malaysian education should focus and implement 4IR 
elements from primary level, especially in the teaching of English. This is to en-
sure that teachers are able to help pupils to be equipped with future proof skills 
that can harness their humanistic, technological and data analytic competencies 
at embracing 4IR. 

In conclusion, advancement of technologies nowadays has caused a big 
change in various sectors where each sector, especially education, to change and 
revolutionize in order to adapt with the 4IR demands (Anon, 2020). Therefore, 
ESL primary teachers should be aware and know how to integrate 4IR elements 
into their teaching practices so that they are able to help their pupils to over-
come challenges that arise from 4IR. 

Elements in 4IR  
Ministry of Higher Education acknowledges that 4IR leverages on advancements 
in digital technology which make them realize that there is a need to transform 
higher education curriculum in order to stay pertinent and competitive in the 
higher education sector worldwide. Thus, the Ministry of Higher Education (2018) 
thinks it is necessary to transform the education and industry by enhancing, re-
skilling and upscaling talents that can help synergise the core existence of hu-
manistic values and intelligent machines by implementing Higher Education 
Framework 4.0 (MyHE 4.0). MyHE 4.0 specifies in great length about 4IR with 
regards to its background information, impacts, challenges, and future alterna-
tives to ensure that educators in the higher education can produce ethically and 
morally upright citizens. There are nine elements of 4IR as listed in MyHE 4.0, 
which are aligned with those proposed by Erboz (2017), which are 1) autono-
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mous robot, 2) simulation, 3) cloud computing, 4) system integration, 5) IoT, 6) 
cyber security, 7) 3D printing, 8) Augmented Reality (AR), 9) Big Data and 
Analytics.  

Manufacturing industries use autonomous robots to solve complex tasks that 
cannot be easily solved by human beings. 4IR accelerates the usage of industrial 
robots in factories since robots can be used in activities e.g. the production line, 
logistics and distribution. More importantly, it can be controlled by man (Erboz, 
2017). Bahrin et al. (2016) claimed that robots have the ability to learn from hu-
man beings who then become their colleagues, besides functioning as a platform 
for checking, optimizing and documenting tasks with the help of cloud systems. 
Besides that, simulation, which is another element in 4IR, is usually integrated 
into education and consists of digital tools that play a supportive role in produc-
tion activities that can promote sustainable manufacturing environment since it 
has the ability of self-configuration (Erboz, 2017). In the education sector, simu-
lation is important because it is not only applicable to all levels and age range but 
also beneficial to pupils because they can now see complex relationships in a 
safer environment (Kincaid et al., 2003). Meanwhile, cloud computing leads to 
many positive impacts in the advancement of technologies, e.g. Google Drive, 
Windows Azur by Microsoft and lastly, BlueCloud which was introduced by 
IBM (Haug, Kretschemer, & Strobel, 2016). Erboz (2017) claimed that Big Data 
is collected by industrial networks and sent to cloud in order to optimize the 
system performance as well as to create a framework of smart factory for the co-
ordination system. IoT is also another element in 4IR, which refers to future 
technological revolution that uses cloud-based system to give solutions for com-
putation or analysis data needed (Erboz, 2017). Another element in 4IR is 3D 
printing, which is also known as additive manufacturing where it produces cus-
tomised goods that meet clients’ requirements. One example of 3D printing can 
be seen in aerospace companies, which reduces aircraft weight and raw material 
usage through the use of 3D printing (Rüßmann et al., 2015). Besides that, AR 
functions as an interactive technology that enables the virtual world to become 
part of the reality by connecting between the two (Erboz, 2017). Dunwil (as cited 
in Nor Azizah et al., 2019) predicted that educational landscape will change due 
to virtual and augmented realities to became true when AR has facilitated edu-
cators at improving their teaching and learning with the integration of virtual 
reality. The last element in 4IR is cyber security, which has a massive destructive 
impact to the industry or business if there are harmful intentions, such terrorist 
attack. Cho and Woo (2017) claimed that the panacea against cyber-attack will 
be expensive but paying for the consequences of cyber-attack is far more exorbi-
tant. 

All these nine elements of 4IR should be familiar among ESL primary teachers 
in order to allow their integration of 4IR into their teaching practices, even if 
they do not use all the elements in their practices. Furthermore, pupils among 
the younger generation basically know technology better than adults since tech-
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nology helps them to learn better and easier. Thus, teachers need to equip them-
selves with knowledge and skills related to technologies and 4IR that make the 
teaching of English in the classrooms easier and more effective. 

2.3. ESL Primary Teachers in 4IR Context  

English as a medium is capable of bringing various impacts to the international 
communication activities. This is reiterated by Grabe and Stroller (as cited in 
Ahmadi, 2018), claiming that pupils use different skills in learning English lan-
guage such as reading, writing, listening and speaking. Therefore, it is important 
for ESL teachers to facilitate their pupils’ language learning process with suitable 
methods and approaches. Ahmadi (2018) also proposed that methods that 
teachers use to facilitate the process of language learning in their teaching prac-
tices as one of the important aspects in a language learning process. The use of 
technologies has become indispensable in teaching of English language, espe-
cially in the wake of unprecedented development across numerous fields and 
disciplines. In lieu of that, ESL teachers should keep abreast with the global 
technological revolution, which is also triggered by 4IR. 

ESL primary school teachers can adapt and adopt modern technological tools 
(e.g. computerization, multi-media devices, mobile phone, audio or visual effect 
application and social media) in order to optimize English language instruction 
as well as to equip themselves with methods to communicate with their pupils 
effectively and amicably. Using modern technology as part of teaching English is 
not only bounded to the use of modern appliances and devices but also more 
towards procuring to the introduction of innovative systems and methods that 
enable the fostering and facilitating of learning process so that learning process 
can be easier and comprehensive (Mofareh, 2019). Thus, ESL teachers, who use 
technology, are able to consolidate the integrated view of modern teaching meth-
ods or approaches with other components which are beneficial for pupils in or-
der to achieve the required results. 

There are numerous studies on using a range of technological approaches and 
methods in order to investigate how these technological elements affect teachers’ 
role and effects of using technologies in the language learning process (e.g. Van 
et al., 2021; Oke & Fernandes, 2020; Rafiq et al., 2020; Lawrence et al., 2019; Mo-
fareh, 2019; Ahmadi, 2018; Maziahtusima et al., 2018; Quarles et al., 2018). 
There are also various technological approaches and methods that teachers can 
use to enable pupils’ language learning process e.g. cognitive and social ap-
proach. While cognitive approach offers a meaningful opportunity which teach-
ers can provide in order to expose pupils to language learning and later make the 
knowledge as their own meaning, social approach allows teachers to provide pu-
pils to experience meaningful and authentic social interactions in the effort to 
practise language skills acquired through real-life experiences (Warschauer, as 
cited in Mofareh, 2019). 

The Malaysian Education Blueprint 2013-2025 serves as a guideline that pro-
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vides a plan for a sustainably and durable educational transformation in the Ma-
laysia education system. Accordingly, more schools are inspired to upgrade their 
school with internet connection, smart white boards, LCDs as well as computer 
laboratory for their pupils’ benefits. ICT tools and equipment are expected to be 
integrated in their teaching practices to familiarize pupils with technology-based 
learning. Despite all these, teachers’ level of knowledge and readiness in inte-
grating technologies that evolve due to 4IR remain problematic when Ministry 
of Education attempted to implement the policy and plan in Malaysia Education 
Blueprint (2013). 

2.3.1. ESL Teachers’ Level of Knowledge and Readiness in 4IR 
Many studies from different geographical locations investigated on teachers’ 
understanding, knowledge, readiness and attitude in using technologies in a 4IR 
context. Oke and Fernandes (2020), for instance, found out that teachers in Af-
rica were able to better understand about 4IR as they used Unified Theory of 
Acceptance and Use of Technology (UTAUT) to assess teachers’ readiness in in-
tegrating 4IR into teaching practices. However, they also felt that the African 
education is still unable to utilize 4IR fully since they are lacking in basic tech-
nologies. Because of that, Oke and Fernandes (2020) proposed that teachers play 
a vital role in maximizing the potential to utilize or integrate 4IR in their teach-
ing practices since 4IR has positive and negative effects on the education sector. 

Similarly, Kamaruddin and Che (2018) observed that trainee teachers in a 
Malaysian teacher institutes had an average level of knowledge on 4IR, despite a 
high indication of soft skills in using 4IR elements. This shows that theses trainee 
teachers did not fully understand 4IR despite their ability to use it well. Never-
theless, they should be prepared as trainee teachers who will face more advanced 
technologies in the future. Jones and Pimdee (as cited in Kamaruddin & Che, 
2018) suggested trainee teachers to inculcate a more competitive attitude when 
dealing challenges in 4IR. After all, teachers, including trainee teachers are ex-
pected to be responsible to ensure that their pupils’ need and development are 
fulfilled. Because of that, these educators need to be prepared to integrate tech-
nologies in 4IR in their teaching practices.  

Countries (e.g. America, United Kingdom, China, and Australia) have inte-
grated curricula with subjects that tackle the needs of 4IR e.g. the introduction of 
AI, robotics, IoT, and coding (Mpungose, 2020). Consequently, there is a dire 
need for universities or teacher institutes to develop curricula that are able to 
help and improve trainee teachers with advanced technological knowledge. Mpun-
gose (2020) concurred with Gleason (2018) and Balkaran (2017), claiming that 
an amalgamation of the physical, digital and biological spheres of 4IR drives for 
the creation of a new curriculum to ensure that trainee teachers have advanced 
technological knowledge. If trainee teachers possess advanced technological know- 
ledge, they will be able to help their pupils to function better in this current digi-
tal and advanced technological-driven revolution.  

Similarly, there are a series of studies done on investigating teachers’ level of 
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readiness to integrate 4IR into teaching practices. Romy et al. (2020) observed 
that while trainee teachers’ level of knowledge on 4IR are at average level, their 
level of readiness to integrate 4IR into their teaching practices is low. They 
proved that trainee teachers in a Malaysian teacher institute are not prepared to 
face challenges in integrating 4IR in their teaching practice. Therefore, Romy et 
al. (2020) suggested for trainee teachers’ greater participation in trainings (e.g. 
workshops) that can stimulate further understanding on 4IR. They also sug-
gested for the provision of more facilities in learning institutions that enables 
trainee teachers to easily access the Internet in the pursuit of preparing for 4IR 
readiness.  

On the other hand, Subekt et al. (2017) proposed for the use of Science, Tech-
nology and Mathematics (STEM) approach to help teachers become prepared in 
integrating 4IR elements in their teaching practices. They also suggested for 
more research in helping teachers to become ready at facing challenges that arise 
from technology revolution and 4IR with using STEM approach since STEM is 
one of effective approaches that teachers can use, especially science teachers 
(Subekt et al., 2017). Similarly, Nor Azizah et al. (2019) showed that teachers’ 
level of knowledge, understanding and readiness in dealing with 4IR is at a 
moderate level. They also discovered that Malaysian teachers are still premature 
when it comes to integrate 4IR into teaching practices. Their gender and teach-
ing experience did not affect their level of knowledge, understanding and readi-
ness in integrating 4IR into their teaching practices. 

Aprianti and Sahid (2020) indicated a significant relationship between teach-
ers’ competence and their learning of 4IR where there are significant impacts 
from the combination of teachers’ competencies and their learning of 4IR. Teach-
ers should enhance their knowledge since they are the ones who will develop 
their pupils’ imagination, creativity, character, teamwork and social empathy 
(Aprianti & Sahid, 2020). They proved that teachers’ knowledge on 4IR is highly 
significant with their readiness to integrate 4IR into their teaching practices, 
which helps teachers cope with challenges in dealing with 4IR. 

Moreover, it is proven that 4IR tremendously affect education and economic 
systems. Past studies conducted to investigate the effects of 4IR in economic and 
education systems where the result showed that opportunities and prospects that 
surge were caused by advanced technologies that are driven from 4IR (e.g. But-
ler-Adam, 2018; Schafer, 2018; Xu et al., 2018; Schwab, 2016). These studies fur-
ther outlined that trainee teachers need to be equipped with skills and advance 
technological knowledge, ergo, needing new development in their education 
module or courses align with 4IR demands. This suggests that technological know- 
ledge on 4IR has become a major knowledge that trainee teachers should master 
and they should master in delivering the curriculum to their future pupils Trainee 
teachers should attend more courses or seminars with regards to integrate 4IR 
elements in their teaching practices as well as opportunities to utilize 4IR during 
their training practices as teacher trainees. 
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2.3.2. Challenges in Integrating 4IR in ESL Context 
Malaysian classrooms in general shifted from traditional classrooms into those 
equipped with technologies (e.g. projectors, laptop and wireless internet) (Yunus, 
2018). However, conducting these classrooms as part of meeting the demands of 
4IR is challenging (e.g. Anaelka, 2018; Lawrence et al., 2019; Oke & Fernandes, 
2020) since teachers or trainee teachers are neither well-equipped with knowl-
edge of 4IR nor competent to integrate 4IR into their teaching practices. One of 
these challenges is discussed by Pazilah, Hashim and Yunus (2019); the em-
ployment of technologies in classrooms restricts pupils’ thinking potential since 
they tend to find answer online, instead of thinking on their own. This is echoed 
by Shyamlee and Phil (as cited in Pazilah et al., 2019), reiterating for the need of 
pupils to start think critically and creatively as well as to discover questions and 
come out with possible answers, instead of resorting to multimedia. Shyamlee 
and Phil (as cited in Pazilah et al., 2019) also stated that integration of technolo-
gies will contribute to the lack of communication between teachers and pupils. 

Besides that, pupils are also highly distracted since technology offers a lot of 
entertaining activities (Pazilah et al., 2019). For example, instead of seeking 
knowledge using the Internet, they rather find entertainment available on social 
medias (such as TikTok and Instagram), which explains for close supervision on 
pupils’ activities when surfing the Internet. One reason is their exposure to un-
warranted harm and danger (Pazilah et al., 2019). Another challenge as found by 
Lawrence et al. (2019) is the resistance to change. Most teachers prefer the use of 
traditional teaching method, which causes a dilemma at meeting the current 
ministerial demand of integrating 4IR into teaching. Teachers who are less en-
thusiastic and unmotivated about 4IR, are also likely to find it difficult to inte-
grate technologies in language classrooms (Lawrence et al., 2019). They are al-
ways expected to be aware of current demands since teachers are responsible to 
guide and support ESL pupils to use technologies in the classroom (Razak, Alak-
rash & Sahboun, 2018). In addition, Razak et al. (2018) discovered that teachers 
are not ready to integrate technology into their teaching practices since there are 
many difficulties encountered (such as the lack of tools, old infrastructure in 
schools and the lack of skills sand training). This further reiterates the fact that 
teachers are not ready to integrate technology into their teaching practices in line 
with the demands of 4IR due to not only to their insufficiency but also caused by 
their environment, facilities, and administrators. 

Nevertheless, Hashim, Rafiq and Yunus (2019) claimed that integrating tech-
nologies into teaching practices, especially in languages is necessary in order to 
achieve learning outcomes. They proposed that ESL learners can improve their 
grammar through gamification (Hashim et al., 2019). However, Razak et al. 
(2018) argued that integrating technology into English classroom will not be 
successful if teachers are not willing to do it since they are considered as an es-
sential component in a classroom. Teachers are not ready to integrate technolo-
gies in the teaching of English language since they encountered many challenges 
in moderating two things at the same time—integrating technology and the teach-

https://doi.org/10.4236/ce.2021.129156


N. M. Avelino, H. H. Ismail 
 

 

DOI: 10.4236/ce.2021.129156 2049 Creative Education 
 

ing of English language (Razak et al., 2018).  

2.4. The Conceptual Framework 

In line with the literature review, several initial results from previous research 
indicated that synthesizing information from different articles can assist the au-
thors to develop a more scientific knowledge base. One of the vital elements in 
TAM3 model is experience, which moderates three relationships that were not 
empirically tested in Venkatesh (2000) and Venkatesh and Davis (2000). Ven- 
katesh and Bala (2008) identified three relationships in TAM3 are 1) perceived 
ease of use and perceived usefulness, 2) computer anxiety and perceived ease of 
use, and 3) perceived ease of use and behavioural intention.  

Venkatesh and Bala (2008) proposed that the influence of perceived ease of 
use on perceived usefulness will become stronger when ESL primary teachers’ 
experience of using technologies is amplified because they will be able to assess 
their capability of obtaining high-level goals through the use of information gath-
ered from experience. Similarly, computer anxiety on perceived ease of use of 
technologies will decrease as time passes when the users had more experience in 
using technologies. Consequently, when the users are familiar with using tech-
nologies, their behavioural intention will recede into the background and they 
feel it is less important to perceive ease of use as they are able to form behav-
ioural intention when they are using technologies. 

Therefore, in order to investigate the level of knowledge and readiness in in-
tegrating 4IR in their teaching practices among ESL primary school teachers, the 
authors proposed the use of TAM3 model as a guideline in obtaining the data 
needed. Based on TAM3 model, a framework was designed (as shown in Figure 
3), which answers the research questions.  

3. Research Framework 
3.1. Suggested Research Methodology 

The scope of deciding a research methodology includes choosing both the right 
research techniques or methods and deciding effective steps that help answer the 
 

 
Figure 3. The conceptual framework. 
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research questions (Ang, 2016). Thus, deciding a methodology is an important 
phase in any research, which includes the method of collecting data to obtain 
valid, reliable and accurate data. As such, this section discusses the choice of in-
struments, population, data collection method and data analysis which help an-
swer the research questions. 

Based on the proposed theoretical framework (as suggested in Figure 3), fu-
ture research will be able to find out the level of knowledge and readiness of ESL 
primary school teachers in integrating 4IR into their teaching practices. For fu-
ture research, it is proposed that data collection on the level of knowledge and 
readiness among ESL primary school teachers in integrating 4IR into teaching 
practices can be obtained by conducting quantitative method. It is highly rec-
ommended to use quantitative method since it will allow correlation. A correla-
tion research design is a quantitative research that provides an opportunity for 
the research to predict scores and explain the relationship among variables 
(Creswell, 2012). Moreover, correlation research allows the research to conduct 
data collection from one specific group of people and at a determined period of 
time since they have no interest in the participants’ history, profile or future.  

3.2. Suggested Research Analysis 

Research analysis process can be done by using logical and analytical reasoning 
to evaluate the data that will be collected (Perez, 2019). Thus, the authors pro-
posed to use descriptive analysis that allow them to determine ESL teachers’ level 
of knowledge and readiness in integrating 4IR in their teaching practices. De-
scriptive analysis also able to determine the overall trend of this research that 
will help to bridge the existing gap in the literature. Perez (2019) also claimed 
that the quantification of data to analyse data that will be collected able to gener-
alize the population chosen based on result that can be derived from the sample 
chosen. 

3.3. Research Design & Ethics 

As suggested by Creswell (2012), three interrelated steps are identified in the 
process of sampling and data collection (see Figure 4). 

The first step is to specify the research population. There are two types of 
population to be considered in this research study, which are wider and targeted 
population since the focus is on educational research. In this research, every 
Malaysian ESL teacher makes up the wider population while selected ESL teach-
ers in a specific group based in an identified area and level of education will 
form the target population.  

The second step is dual-focused: to determine the research sample that ap-
propriates the target population and to get their permission to be studied. An 
appropriate sample size is an indispensable part for hypothesis testing in order 
to obtain an accurate measurement (Welkowitz, Cohen & Ewen, as cited in 
Boset et al., 2017). The authors will ensure that the chosen sampling method is 
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Figure 4. Process of collecting data (Creswell, 2012). 
 
able to represent the selected population. As mentioned before, the population 
to be studied in this research are Malaysian ESL teachers who teach English in 
primary schools. In lieu of that, the authors may consider probability sampling 
because probability sampling enables them to make inferences about the target 
population as well as allow more precise measurement of the survey in terms of 
standard errors and confidence interval (Australian Bureau of Statistics, n.d.). 

The third step is to identify the intended type of data to be collected, besides 
determining the instrument for data collection and collecting data. Instruments 
that can be administered in this research can be questionnaire, assessment in-
struments or tests. There are a few questionnaires that can be used for data col-
lection purpose from the chosen participants to elaborate further based on ex-
ample given. Researchers can adapt and/or adopt questionnaire that was con-
structed by Venkatesh and Bala (2008) that helps to gauge the level of knowledge 
and awareness of ESL primary school teachers in integrating 4IR into their teach-
ing practices. Researchers may also adapt or adopt questionnaires constructed by 
Al-Maroof et al. (2021) that help to investigate students’ acceptance of technolo-
gies since acceptance is associated to the level of readiness in integrating 4IR as 
part of classroom activities. All the data collected using quantitative instruments 
can be triangulated using qualitative instruments such observation, interviews 
and open-ended questions to gather more established findings. 

4. Conclusion 

Many studies have been conducted on 4IR propelling to teachers’ level of knowl-
edge, readiness and acceptance in higher level education or secondary level edu-
cation. However, there are also needs for research on 4IR level of knowledge and 
readiness among primary school teachers to be conducted since primary school 
pupils are expected to be exposed to elements of 4IR. Nevertheless, Malaysian- 
based studies on ESL primary teachers’ level of knowledge and readiness in inte-
grating 4IR into their teaching practices are still limited. Therefore, both authors 
proposed the use of the suggested conceptual framework that will help to deter-
mine ESL teachers’ level of knowledge and readiness in integrating 4IR in their 

Step 1

•Identify research population
•Determine who is the wider and target poulation

Step 2

•Determine the research sample
•Get participants' permission

Step 3

•Choose type of data collection method
•Select appropriate instrument 
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teaching practices. 
The following recommendation can be suggested in light of the above con-

ceptual paper to investigate ESL primary school teachers’ level of knowledge and 
readiness in integrating 4IR in their teaching practices. First of all, it is recom-
mended to further investigate elements that can help to gain information on ESL 
primary school teachers’ level of knowledge and readiness in integrating 4IR. It 
is also suggested to further investigate the most influential elements that affect 
ESL primary school teachers’ level of knowledge and readiness in regard to 4IR. 
Lastly, it is recommended to conduct research that used TAM3 model to assess 
ESL primary school teachers’ level of knowledge and readiness in regard to 4IR 
in various stages and in both public and private schools separately and the com-
parative studies should be done as well in this regard. 

In addition, the findings of this study should be able to enlighten the stake-
holders; education policymakers, teachers-educators and primary school man-
agement authorities in identifying factors that hinder teachers to learn more 
about 4IR as teachers need to be aware of 4IR to help their pupils to be more 
prepared in the future. 
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