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Abstract: Industry 4.0 is the integration of intelligent digital technologies into industrial processes. Education 
4.0 integrates technology, personalized learning, and innovative teaching methods, preparing students for the 
future. This study explores the potential benefits of integrating Industry 4.0 technologies with Education 4.0 for 
teaching non-technical subjects, subjects that do not use or require technical or specialized knowledge or skills. 
In addition, this study reviews the evaluation methods for teaching non-technical subjects such as English. 
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I. Introduction:
Developing country like Bangladesh is focusing on Fourth Industrial Revolution in Education 

sector.Islam et.al (2018) have revealed that the elements of Industry 4.0 have beenestablished for the 
manufacturing settings which is not only indispensable to increase the productionof units, but also to reduce the 
production costs. It has also been found that investment of technologiesthat is integrated to humans for the 
development of the production level. Still lack of empiricalresearch reveals the prospects of Industry 4.0 in 
Bangladesh, which is projected to be the twenty-eighthlargest economy in the world by 2030. In Bangladesh 
few researches have been conducted but stillthere are some challenges including poor infrastructure, availability 
of cheaper labor, and expensiveinstallation of technologies, lack of government supports and lack of knowledge 
Islam and et.al,(2018). But in Bangladesh our education experts and practitioners are trying to promote I4.0 in 
theupcoming days as it is believed that the fourth industrial revolution will revolutionize industries 
sosubstantially, especially in education sector that much of the work that exists today will not exists innext 50 
years (Marwala et al., 2006).

Fourth Industrial Revolution: 
The history of Industry 4.0 can be traced back to the First Industrial Revolution of the late 18th and 

early 19th centuries, which involved the use of steam power and mechanization to automate manufacturing 
processes. This was followed by the Second Industrial Revolution, which involved the use of electricity and the 
development of mass production techniques, and the Third Industrial Revolution, which involved the use of 
computers and automation to optimize manufacturing processes. 

http://www.questjournals.org
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Figure 1: Emergence of the Industrial Revolution

Industry 4.0, also known as the Fourth Industrial Revolution, refers to the integration of advanced technologies 
such as artificial intelligence, the Internet of Things, and robotics into manufacturing and other industries. This 
integration is expected to bring significant changes and improvements to the way that businesses operate and the 
products and services they offer.
Some of the key characteristics of Industry 4.0 include:
1. The use of data and analytics: Industry 4.0 relies on the use of data and analytics to drive decision-
making and optimize processes. This involves the collection, analysis, and interpretation of large amounts of 
data from a variety of sources.
2. The integration of physical and digital systems: Industry 4.0 involves the integration of physical and 
digital systems, with the goal of creating a more seamless and efficient workflow. This may involve the use of 
sensors, connected devices, and other technologies to gather data and automate processes.

Impact of industry 4.0 on economy and lifestyle of people
Industry revolution 4.0 is transforming the living and working standards of the planet; many 

conventionaleducational styles and learning methods are outdated. Digital education penetrates andhelps 
educate from distance to door [2]. The industrial revolution in other sectors isalso dependent on the educational 
structure to improve the industry's skills. According to Roodt& Koen, (2020) fourth Industrial Revolution and 
Industry 4.0technologies will present the enormous wealth creation opportunity in our planet'shistory. The 
technology leaders and digital entrepreneurs will be grabbing the opportunity by advancement in technology.

As the disruptive technologies of the fourth Industrial revolution continue changing every sphere
of our life i.e. production, economy, business, governments and countries, society and cultural
interactions in the world around us, so the new challenges arise. As an emerging developing
nation, Bangladesh is adopting revolutionary technologies gradually in every sector for socioeconomic 
development despite having lots of challenges such as lack of awareness, insufficient funding, and availability 
of cheaper labor, lack of digital infrastructure, skill laggings, and socioeconomic challenges. But in recent years, 
public and private authorities taking endeavors in the development of infrastructure and human, technical, and 
financial capacity to upgrade the education and training systems to reap the benefits from 4IR. 

Industry 4.0 is expected to have a significant impact on the economy and the lifestyle of people, with both 
positive and potentially negative consequences. Some of the potential impacts of Industry 4.0 include:
1. Increased efficiency and productivity: Industry 4.0 technologies are expected to improve the efficiency 
and productivity of businesses by automating and optimizing various processes, such as data analysis, decision-
making, and production. This could lead to increased competitiveness and growth for businesses, as well as 
increased efficiency and effectiveness in the use of resources.
2. Changes in the nature of work: Industry 4.0 technologies are expected to lead to significant changes in 
the nature of work, including the automation of many tasks that are currently performed by humans. This could 
lead to the creation of new types of jobs that require different skills and knowledge, as well as the displacement 
of some jobs.
5. Changes in lifestyle: Industry 4.0 technologies are expected to have an impact on people's lifestyle in a 
variety of ways, including changes in the way that people work and interact with each other, as well as changes 
in the way that people access products and services.

Education 4.0
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Education 4.0 refers to the integration of technology, particularly digital technologies, into the education system 
to improve the learning experience and outcomes. 
Eight critical characteristics in learning content and experiences have been identified to define high-quality 
learning in the Fourth Industrial Revolution — “Education 4.0”:
1. Global citizenship skills: Include content that focuses on building awareness about the wider world, 
sustainability and playing an active role in the global community.
2. Innovation and creativity skills: Include content that fosters skills required for innovation, including 
complex problem-solving, analytical thinking, creativity and systems analysis.
3. Technology skills: Include content that is based on developing digital skills, including programming, 
digital responsibility and the use of technology.
4. Interpersonal skills: Include content that focuses on interpersonal emotional intelligence, including 
empathy, cooperation, negotiation, leadership and social awareness.
5. Personalized and self-paced learning: Move from a system where learning is standardized, to one based 
on the diverse individual needs of each learner, and flexible enough to enable each learner to progress at their 
own pace.
6. Accessible and inclusive learning: Move from a system where learning is confined to those with access 
to school buildings to one in which everyone has access to learning and is therefore inclusive.
7. Problem-based and collaborative learning: Move from process-based to project- and problem-based 
content delivery, requiring peer collaboration and more closely mirroring the future of work.
8. Lifelong and student-driven learning: Move from a system where learning and skilling decrease over 
one’s lifespan to one where everyone continuously improves on existing skills and acquires new ones based on 
their individual needs.

Figure 2:Evolution of the education industry

Relation between education 4.0 and industry 4.0
Education 4.0 and Industry 4.0 are closely related in their use of advanced technologies to enhance 
collaboration, communication, and the learning experience. Both are focused on leveraging the power of 
technology to improve efficiency, productivity, and innovation in their respective fields.

Education 4.0 and Industry 4.0 are related is through the use of technology to facilitate collaboration 
and communication. Digital tools such as video conferencing, online learning platforms, and collaboration 
software can be used to connect students, faculty, and staff with each other and with industry partners in real-
time, regardless of their location. Another way that Education 4.0 and Industry 4.0 are related is through the use 
of advanced technologies to enhance the learning experience. Virtual reality, augmented reality, and simulation 
tools can be used to provide students with immersive and interactive learning experiences that can help them to 
better understand and apply course concepts. These technologies are also used in Industry 4.0 to train workers 
and enhance productivity.

Association of non-technical subjects with industry 4.0
 Non-technical subjects, such as the humanities, social sciences, and arts, may not be directly related to Industry 
4.0 in the same way that technical subjects, such as engineering or computer science, are. However, there are 
still ways in which non-technical subjects can be associated with Industry 4.0.

https://unevoc.unesco.org/home/TVETipedia+Glossary/lang=en/show=term/term=Industry+4.0#start
https://unevoc.unesco.org/home/TVETipedia+Glossary/lang=en/show=term/term=Global+citizenship+education#start
https://unevoc.unesco.org/home/TVETipedia+Glossary/lang=en/show=term/term=Global+citizenship+education#start
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 Non-technical subjects, such as business administration or management, can help workers gain the skills and 
knowledge they need to work effectively in an Industry 4.0 environment. Additionally, Industry 4.0 
technologies are transforming the way we live and work, and this is likely to have significant social and cultural 
impacts. Non-technical subjects, such as sociology, psychology, and political science, can help individuals 
understand and navigate these changes. While non-technical subjects may not be directly related to Industry 4.0, 
they can still be associated with it in the sense that they can help individuals develop the skills and knowledge 
they need to work effectively in an Industry 4.0 environment and understand the social and cultural impacts of 
these technologies.

Role of digital tools in education 4.0
According to Hrtoňová et al. (2015), in the era of IR 4.0, digital technologies are becoming an integral part of 
society; educational development and learning are the vision of the current
world with digitalization.
Digital tools can be used in a variety of ways to enhance teaching and learning in Education 4.0, and can 
provide students with new and innovative ways to engage with course material and apply their knowledge and 
skills. It plays a significant role in Education 4.0, as they provide a range of opportunities for enhancing 
teaching and learning. Some specific ways in which digital tools can be used in Education 4.0 include:
1. Online learning platforms: These platforms, such as Blackboard or Moodle, allow students and 
instructors to access course materials, participate in discussions, and complete assignments online.
2. Collaboration tools: Tools such as Google Docs or Slack allow students to collaborate on projects and 
assignments in real-time, regardless of their location.
3. Virtual reality and augmented reality: These technologies can be used to create immersive learning 
experiences that allow students to explore and engage with real or virtual environments in a way that is not 
possible in a traditional classroom setting.

Role of university teachers in education 4.0
Education 4.0 is a brilliant, virtual and computerized unrest for the advantage of numerous partners, including 
instructors and teachers. Instructors might believe that the Education 4.0 customized learning theory will give 
more work. Education 4.0 grants instructors and teachers by giving best strategies and procedures to work with 
work.
University teachers play a critical role in Education 4.0 as they are responsible for delivering high-quality 
education to students and preparing them for the future.
There are several ways in which university teachers can contribute to Education 4.0:
1. Incorporating technology into teaching: University teachers can use technology, such as online learning 
platforms and educational software, to enhance the learning experience and engage students.
2. Promoting digital literacy: University teachers can help students develop the necessary skills to 
navigate and succeed in the digital world, such as critical thinking and problem-solving skills.

Role of university administration in education 4.0
According to an administration perspective, Education 4.0 makes the framework efficient and obviously creates 
unrivaled monetary outcomes. By lessening wasteful administration costs, getting the investment
funds that all schools still will be as yet conceivable need. The executives can move to a more productive 
working environment and execute a more compelling plan of action in Schooling 4.0.

In Education 4.0, the role of university administration is to provide leadership and support for the integration of 
advanced technologies, such as artificial intelligence and the internet of things, into the education system. Some 
specific ways in which university administration can support Education 4.0 include:
1. Developing a vision and strategy for Education 4.0: University administration can work with faculty 
and staff to develop a vision and strategy for Education 4.0 that aligns with the mission and goals of the 
institution. This may involve identifying areas where advanced technologies can be used to enhance teaching 
and learning, as well as developing a plan for implementing and evaluating these technologies.
2. Providing resources and support: University administration can provide resources and support to 
faculty and staff to help them integrate Education 4.0 technologies into their courses and programs. This may 
involve providing training and professional development opportunities, as well as funding for technology 
infrastructure and resources.

Education 4.0 ideas for teaching
Education 4.0 is a response to the needs of IR4.0 where human and technology are aligned to enable 

new possibilities. Fisk (2017) explains that the new vision of learning promotes learners to learn not only skills 
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and knowledge that are needed but also to identify the source to learn these skills and knowledge. Learning is 
built around them as to where and how to learn and tracking of their performance is done through data-based 
customization. Peers become very significant in their learning. They learn together and from each other, while 
the teachers assume the role of facilitators in their learning.

Principle educational methods in different subjects in universities of Bangladesh
There are a variety of educational methods that are used in universities in Bangladesh to teach different subjects. 
Some of the most common methods include:
1. Lectures: Lectures involve a teacher delivering a presentation to a group of students on a specific topic. 
This method is commonly used in universities to introduce new material and provide an overview of a subject.
2. Seminars: Seminars involve small groups of students discussing and analyzing a specific topic or text. 
This method is often used to encourage critical thinking and facilitate the exchange of ideas.
3. Tutorials: Tutorials involve a teacher working with a small group of students to discuss specific 
concepts and address any questions or issues. This method is often used to provide individualized support and 
guidance to students.

Importance of education 4.0 in non-technical subjects
Some specific reasons why education 4.0 is important in non-technical subjects include:
1. Interactive and immersive learning experiences: Education 4.0 technologies, such as virtual reality and 
augmented reality, can be used to create interactive and immersive learning experiences for non-technical 
subjects. For example, students studying history can take virtual field trips to historical sites or participate in 
simulations that bring historical events to life.
2. Personalized learning: Education 4.0 technologies can be used to provide personalized learning 
experiences, where students can learn at their own pace and receive tailored content based on their interests and 
needs. This can be particularly beneficial for students who struggle with traditional classroom-based learning.

Existing teaching methods at universities in Bangladesh
Teaching methods at universities in Bangladesh may vary depending on the institution and the specific subject 
being taught. However, some common teaching methods used at universities in Bangladesh include:
1. Lecture-based instruction: This is a traditional teaching method where the instructor delivers a 
presentation to the class, and students take notes and ask questions.
2. Discussion-based instruction: This method involves students actively participating in class discussions, 
where they share their ideas and perspectives on the material being covered.
3. Group work: This method involves students working in small groups to complete a task or project 
related to the course material.

Limitations of existing teaching methods at universities in Bangladesh
Teachers are less attracted to adapt and learn new educational methods; simultaneously, students are positive 
towardlearning new technologies. Individuals and organizations are unwilling to learn new educational 
technologies and digitization

There are also many technologies that, despite early promise, are no longer being used in university teaching 
and have been abandoned by institutions or individuals. The data also demonstrated that even relatively up-to-
date or innovative technologies or practices (e.g. the use of Facebook) may be abandoned. The article discusses 
the participants’ experiences of ceasing to use technology and demonstrates the importance of context in 
decisions about using technology and social media in teaching. The article argues that studies of technology 
adoption should be accompanied by research that revisits the sites of these studies to consider how the 
implementation of technology continues over time and how it comes to an end.

There may be several limitations to the existing teaching methods at universities in Bangladesh, including:
1. Limited use of technology: Some teaching methods at universities in Bangladesh may not incorporate 
the use of technology as effectively as they could, which may limit students' opportunities to learn and engage 
with the material in new and innovative ways.
2. Lack of flexibility: Traditional teaching methods such as lectures and discussions may not allow for a 
lot of flexibility in terms of student learning styles and preferences, which may not be effective for all students.

Hypothesis on education 4.0 in Bangladeshi universities for teaching different subjects
Teachers should use and focus on more technological applications with their proper training and
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development in this. Student’s curriculum must be based accordingly so that the teacher student
interaction seems more engaging and interesting. A smart approach should be followed. This will provide
greater flexibility to the students in choosing their choice of mode of engagement. Not only teacher and
curriculum, but the entire education administration needs to shape in this manner. If not done, studentswill lose 
their shine in the future job market. As per the current scenario, a student's attitude and ability toperform is also 
seen with skills. That’s why; Universities and institutions should acknowledge anddevelop the right strategy to 
achieve this. They should build a comprehensive and friendly framework.

It is difficult to make specific hypotheses about Education 4.0 in Bangladeshi universities for teaching different 
subjects, as it will depend on the specific goals and objectives of the institutions, the resources and support 
available, and the level of adoption and integration of advanced technologies. However, some potential 
hypotheses that could be explored for teaching different subjects include:
2. For non-technical subjects: Education 4.0 technologies will enhance the personalization of the learning 
experience and allow students to engage with course material in ways that are most meaningful and effective for 
them.
3. For creative subjects: Education 4.0 technologies will enhance the creative process by providing 
students with access to a wide range of digital tools and resources.
Methods of teaching different subject

Most of the schools, colleges and universities in India still follow the same traditional way to illustrate 
ondifferent subjects with the same old content. The purpose of bringing change is irrelevant if this 
systemprevails. The future of work should go hand in hand with a discussion on the future of curriculum and 
those whoeventually deliver i.e Teachers or faculty. There is a requirement of skills to be generated in students 
from basic problem solving, creativity thinking, and teamwork to some more specialized skills. But no attention 
is given to them in our persisting education system. All care about how high credit they can score which will 
help them in getting a good placement in future. Students need to be introduced to some professional courses in 
order to
explore and develop such skills.

According to Qureshi, Khan, Muhammad, et al., (2020) the extent to which teachers accept digital technology 
education in their teaching practice has long been in the focus of education and learning. Future teaching is 
wholly based on digital mediums and devices; avoiding digitalization is not possible at this point.

Implementation education 4.0 in non-technical subjects
There are several ways in which Education 4.0 can be implemented in non-technical subjects:
1. Online education platforms: Online education platforms, such as MOOCs (massive open online 
courses) or LMSs (learning management systems), can be used to deliver non-technical subjects entirely online 
or as part of a blended learning program. These platforms can provide students with access to a wide range of 
educational materials and resources, and allow for collaboration and communication with classmates and 
educators.
2. Virtual reality and augmented reality: Virtual reality (VR) and augmented reality (AR) technologies 
can be used to create interactive and immersive learning experiences for non-technical subjects. For example, 
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students studying history can take virtual field trips to historical sites or participate in simulations that bring 
historical events to life.
3. Personalized learning: Education 4.0 technologies can be used to provide personalized learning 
experiences, where students can learn at their own pace and receive tailored content based on their interests and 
needs. This can be particularly beneficial for students who struggle with traditional classroom-based learning.
4. Collaborative learning: Education 4.0 technologies can facilitate collaboration and communication 
between students, educators, and experts in the field. For example, students can participate in online discussions 
and group projects, and connect with subject matter experts through video conferencing or other digital tools.

Activities of university administration to promote education 4.0
There are several things that university administration can do to promote Education 4.0:
1. Develop a vision and strategy for Education 4.0: University administration can work with faculty and 
staff to develop a vision and strategy for Education 4.0 that aligns with the mission and goals of the institution. 
This may involve identifying areas where advanced technologies can be used to enhance teaching and learning, 
as well as developing a plan for implementing and evaluating these technologies.
2. Provide resources and support: University administration can provide resources and support to faculty 
and staff to help them integrate Education 4.0 technologies into their courses and programs. This may involve 
providing training and professional development opportunities, as well as funding for technology infrastructure 
and resources.

Evaluating students in non-technical subjects in education 4.0
 Some examples of evaluation methods that may be used in Education 4.0 for non-technical subjects include:
1. Online quizzes and exams: Online quizzes and exams can be administered through an online learning 
platform or other digital tools. These can be used to assess students' knowledge and understanding of course 
materials and can be graded automatically.
2. Project-based assessments: In Education 4.0, students in non-technical subjects may be asked to 
complete projects or assignments that involve applying their knowledge and skills to real-world problems or 
challenges. These projects can be assessed through a variety of methods, including written reports, 
presentations, or demonstrations.
3. Virtual reality and augmented reality activities: Students in non-technical subjects may be asked to 
complete virtual reality or augmented reality activities as part of their coursework. These activities can be used 
to assess students' understanding of concepts and their ability to apply what they have learned.
4. Peer assessment: In Education 4.0, students may be asked to evaluate the work of their peers as part of 
a collaborative learning environment. This can involve providing feedback on written work, participating in peer 
review sessions, or completing peer assessment forms.
5. Self-assessment: Students may be asked to reflect on their own learning and progress through self-
assessment activities, such as keeping a learning diary or completing a self-assessment form.

Evaluating students in English literature in education 4.0
In Education 4.0, students in English literature can be evaluated through a combination of traditional and 
technology-based assessment techniques. Some examples of evaluation methods that may be used in Education 
4.0 for English literature include:
1. Online quizzes and exams: Online quizzes and exams can be administered through an online learning 
platform or other digital tools. These can be used to assess students' knowledge and understanding of course 
materials and can be graded automatically.
2. Essay writing: Students in English literature may be asked to write essays or papers as part of their 
coursework. These can be assessed based on the quality of the writing, the depth of analysis, and the use of 
evidence from the texts being studied.
3. Group discussions and presentations: Students in English literature may be asked to participate in 
group discussions or give presentations as part of their coursework. These activities can be used to assess 
students' critical thinking skills, their ability to communicate effectively, and their engagement with the material.
4. Peer assessment: In Education 4.0, students may be asked to evaluate the work of their peers as part of 
a collaborative learning environment. This can involve providing feedback on written work, participating in peer 
review sessions, or completing peer assessment forms.
5. Self-assessment: Students may be asked to reflect on their own learning and progress through self-
assessment activities, such as keeping a learning diary or completing a self-assessment form.

Evaluating students in English grammar in education 4.0
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In Education 4.0, students in English grammar can be evaluated through a combination of traditional and 
technology-based assessment techniques. Some examples of evaluation methods that may be used in Education 
4.0 for English grammar include:
1. Online quizzes and exams: Online quizzes and exams can be administered through an online learning 
platform or other digital tools. These can be used to assess students' knowledge and understanding of course 
materials and can be graded automatically.
2. Grammar exercises and activities: Students in English grammar may be asked to complete grammar 
exercises or activities as part of their coursework. These can be used to assess students' understanding of 
grammar rules and their ability to apply them.
3. Writing tasks: Students in English grammar may be asked to complete writing tasks, such as writing 
essays or papers, as part of their coursework. These can be assessed based on the quality of the writing and the 
accuracy of the grammar used.
4. Peer assessment: In Education 4.0, students may be asked to evaluate the work of their peers as part of 
a collaborative learning environment. This can involve providing feedback on written work, participating in peer 
review sessions, or completing peer assessment forms.
5. Writing assignments: Students in English grammar may be asked to complete writing assignments as 
part of their coursework. These assignments can be assessed based on the quality of the writing, the use of 
proper grammar and syntax, and the overall coherence and clarity of the writing.
6. Grammar and spelling tests: Students in English grammar may be asked to complete tests or quizzes to 
assess their knowledge of grammar and spelling rules. These tests can be administered online or in a traditional 
classroom setting.
7. Peer assessment: In Education 4.0, students may be asked to evaluate the work of their peers as part of 
a collaborative learning environment. This can involve providing feedback on written work, participating in peer 
review sessions, or completing peer assessment forms.
8. Self-assessment: Students may be asked to reflect on their own learning

Future opportunities of education 4.0 in Bangladeshi universities
There are many potential opportunities for Education 4.0 in Bangladeshi universities, including:
1. Increased access to education: Education 4.0 technologies can be used to provide greater access to 
education for students in remote or underserved areas, as well as for students who may not be able to attend 
traditional in-person classes due to health or other constraints.
2. Personalized learning: Education 4.0 technologies can be used to provide personalized learning 
experiences that are tailored to the needs and preferences of each student, which can be more effective at 
promoting learning and engagement.
3. Enhanced collaboration and communication: Digital tools can be used to facilitate collaboration and 
communication among students, faculty, and staff, which can foster a more collaborative and connected learning 
environment.

II. Conclusion:
The education system is completely changed and shaped due to the transformation of traditional 

industry by digital technologies [32]. Teaching is challenging for teachers due to the rapid development of 
digital technologies like robots and artificial intelligence in education. IR4.0 technologies have formed new jobs 
in meeting the requirements of the current marketplace, as such new customer services and distinctive goods 
will be announced [34]

The understanding of required skills for teachers of 21PstP century and the
pedagogy toned-up to the standards of industry4.0 is an urgent requirement. The flipped classroom approach 
would facilitate the classroom instructor to plan the learning activities to support the social emotional learning 
of the students. Systematic education policy and proper monitoring drive by AICTE/ UGC for higher education 
institutions would propagate quality industry relevant outcome. Students should be more exposed to project-
based learning
and hands-on-learning through field experience such as collaborative projects, mentoring
and internships. The theoretical knowledge has to be amalgamated with usage of data
interpretation and reasoning skills. The education system should induce Massive Open
Online Courses (MOOCs) and other online learning platforms in the teaching and
learning. To serve the 4.0 scenario, the physical-virtual dimensions should be intertwined for providing smart 
services.

References:



Integrating Industry 4.0 technologies with Education 4.0 for teaching non-technical subjects

DOI: 10.35629/9467-1210180189                                 www.questjournals.org                                      9 | Page

[1]. Baldwin, S. J. (2019). Assimilation in online course design. American Journal of Distance Education, 33(3), 195–211. https://
doi.org/10.1080/08923647.2019.1610304.

[2]. Beatty, B. J. (2019). Hybrid-flexible course design. EdTech Books. https://edtechbooks.org/hyflex/impact
[3]. Berry, S. (2019). Teaching to connect: Community-building strategies for the virtual classroom. Online Learning, 23(1),

164–183. https://doi.org/10.24059/olj.v23i1.1425
[4]. Bolliger, D. U., & Martin, F. (2018). Instructor and student perceptions of online student engagement strategies. Distance 

Education, 39(4), 568–583. https://doi.org/10.1080/01587919.2018.1520041.
[5]. Bond, M., &Bedenlier, S. (2019). Facilitating student engagement through educational technology: Towards a conceptual 

framework. Journal of Interactive Media in Education, 1(11), 1–14. https://doi.org/10.5334/jime.528.
[6]. Foogooa, R., & Ferdinand-James, D. (2017). Use of Facebook for enhancing student engagement in a higher education blended 

engineering course. Innovative Issues and Approaches in Social Sciences, 10(1), 8–31. https://doi.org/
10.12959/issn.1855-0541.IIASS-2017-no1-art1

[7]. Halverson, L. R., & Graham, C. R. (2019). Learner engagement in blended learning environments: A conceptual framework. Online 
Learning, 23(2), 145–178. https://doi.org/10.24059/olj.v23i2.1481

[8]. Heilporn, G., &Lakhal, S. (2020). Fostering student engagement in blended courses: A qualitative study at the graduate level in a 
business faculty [Manuscript submitted for publication]. Faculty of Education, Université de Sherbrooke.

[9]. Kulkarni, A. K., &Iwinski, T. (2016). Enhancing student engagement in a blended resident and online course using clickers and 
embedded questions. Journal of Engineering Education Transformations, 30(1), 87–92.

[10]. Lakhal, S., Bateman, D., &Bédard, J. (2017). Blended synchronous delivery mode in graduate programs: A literature review and its 
implementation in the master teacher program. Collected Essays on Learning and Teaching, 10, 47–60.

[11]. Lakhal, S., &Bélisle, M. (2020). A continuum of blended and online learning. The Canadian Journal for the Scholarship of 
Teaching and Learning, 11(3), 1–8. https://doi.org/10.5206/cjsotl-rcacea.2020.3.13420.

[12]. Lakhal, S., & Meyer, F. (2019). Blended learning. In A. Tatnall (Ed.), Encyclopedia of education and information technologies. 
Springer.

[13]. Lakhal, S., Mukamurera, J., Bédard, M.-E., Heilporn, G., &Chauret, M. (2020). Features fostering academic and social integration 
in blended synchronous courses in graduate programs. International Journal of Educational Technology in Higher Education, 17(1), 
1–22. https://doi.org/10.1186/s41239-020-0180-z.

[14]. Lawson, M. A., & Lawson, H. A. (2013). New conceptual frameworks for student engagement research, policy, and practice. 
Review of Educational Research, 83(3), 432–479. https://doi.org/10.3102/0034654313480891.

[15]. Lervik, M. J., Vold, T., &Holen, S. (2018). Conditions for cooperating and dialogue through the utilization of technology in online 
education. Universal Journal of Educational Research, 6(10), 2352–2363.

[16]. Mandernach, B. J. (2015). Assessment of student engagement in higher education: A synthesis of literature and assessment tools. 
International Journal of Learning, Teaching and Educational Research, 12(2), 1–14.

[17]. Martin, F., Ahlgrim-Delzell, L., &Budhrani, K. (2017). Systematic review of two decades (1995 to 2014) of research on 
synchronous online learning. American Journal of Distance Education, 31(1), 3–19. https://doi.org/10.1080/08923
647.2017.1264807.

[18]. Martin, F., Wang, C., &Sadaf, A. (2018). Student perception of helpfulness of facilitation strategies that enhance instructor 
presence, connectedness, engagement and learning in online courses. The Internet and Higher Education, 37, 52–65. 
https://doi.org/10.1016/j.iheduc.2018.01.003.

[19]. Orcutt, J. M., &Dringus, L. P. (2017). Beyond being there: Practices that establish presence, engage students and influence 
intellectual curiosity in a structured online learning environment. Online Learning, 21(3), 15–35.

[20]. Pima, J. M., Odetayo, M., Iqbal, R., &Sedoyeka, E. (2018). A thematic review of blended learning in higher education.
International Journal of Mobile and Blended Learning (IJMBL), 10(1), 1–11. https://doi.org/10.4018/IJMBL.20180
10101.

[21]. Raes, A., Detienne, L., Windey, I., &Depaepe, F. (2019). A systematic literature review on synchronous hybrid learning:
Gaps identified. Learning Environments Research, 23(3), 269–290. https://doi.org/10.1007/s10984-019-09303-z.

[22]. Raes, A., Vanneste, P., Pieters, M., Windey, I., Van Den Noortgate, W., &Depaepe, F. (2020). Learning and instruction in
the hybrid virtual classroom: An investigation of students’ engagement and the effect of quizzes. Computers & Education, 143, 
1–16. https://doi.org/10.1016/j.compedu.2019.103682.

[23]. Rasheed, R. A., Kamsin, A., & Abdullah, N. A. (2020). Challenges in the online component of blended learning: A systematic 
review. Computers & Education, 144, 1–17. https://doi.org/10.1016/j.compedu.2019.103701.

[24]. Seaman, J. E., Allen, I. E., & Seaman, J. (2018). Grade increase: Tracking distance education in the United States. Babson
Survey Research Group.

[25]. Serrano, D. R., Dea-Ayuela, M. A., Gonzalez-Burgos, E., Serrano-Gil, A., &Lalatsa, K. (2019). Technology enhanced learning in 
higher education: How to enhance student engagement through blended learning. European Journal of Education, 54(2), 273–286. 
https://doi.org/10.1111/ejed.12330.

[26]. Smith, K., & Hill, J. (2019). Defining the nature of blended learning through its depiction in current research. Higher Education 
Research & Development, 38(2), 383–397. https://doi.org/10.1080/07294360.2018.1517732.

[27]. Spring, K. J., Graham, C. R., &Hadlock, C. A. (2016). The current landscape of international blended learning. International Journal 
of Technology Enhanced Learning, 8(1), 84–102. https://doi.org/10.1504/IJTEL.2016.075961.

[28]. N. Durakbasa, G. Bas, and J. Bauer, “Implementing Education Vision in the Context of Industry 4.0,” in IOP Conference Series: 
Materials Science and Engineering, Nov. 2018, vol. 448, no. 1, https://doi.org/10.1088/1757-899x/448/1/012045

[29]. M. R. Safiullin and E. M. Akhmetshin, “Digital transformation of a university as a factor of ensuring its competitiveness,” Int. J. 
Eng. Adv. Technol., vol. 9, no. 1, pp. 7387–7390, 2019, doi: 10.35940/ijeat.A3097.109119.

[30]. A. A. Ismail and R. Hassan, “Technical competencies in digital technology towards industrial revolution 4.0,” J. Tech. Educ. Train., 
vol. 11, no. 3, pp. 55–62, 2019, doi:10.30880/jtet.2019.11.03.008.

[31]. Bruggeman, B., Tondeur, J., Struyven, K., Pynoo, B., Garone, A., &Vanslambrouck, S. (2021). Experts speaking: Crucial
teacher attributes for implementing blended learning in higher education. The Internet and Higher Education.
https://doi.org/10.1016/j.iheduc.2020.100772.

[32]. Garrison, D. R., & Vaughan, N. D. (2008). Blended learning in higher education: Framework, principles, and guidelines. .
Wiley.
Graham, C. R. (2019). Current research in blended learning. In M. G. Moore, & W. C. Diehl (Eds.), Handbook of distance
education (4th ed., pp. 173–188). Routledge. https://doi.org/10.4324/9781315296135-15

https://edtechbooks.org/hyflex/impact
https://doi.org/10.24059/olj.v23i1.1425
https://doi.org/10.1080/01587919.2018.1520041
https://doi.org/10.5334/jime.528
https://doi.org/10.24059/olj.v23i2.1481
https://doi.org/10.5206/cjsotl-rcacea.2020.3.13420
https://doi.org/10.1186/s41239-020-0180-z
https://doi.org/10.3102/0034654313480891
https://doi.org/10.1016/j.iheduc.2018.01.003
https://doi.org/10.1007/s10984-019-09303-z
https://doi.org/10.1016/j.compedu.2019.103682
https://doi.org/10.1016/j.compedu.2019.103701
https://doi.org/10.1111/ejed.12330
https://doi.org/10.1080/07294360.2018.1517732
https://doi.org/10.1504/IJTEL.2016.075961
https://doi.org/10.1088/1757-899x/448/1/012045
https://doi.org/10.4324/9781315296135-15


Integrating Industry 4.0 technologies with Education 4.0 for teaching non-technical subjects

DOI: 10.35629/9467-1210180189                                 www.questjournals.org                                      10 | Page

[33]. M. I. Qureshi, N. Khan, S. M. Ahmad Hassan Gillani, and H. Raza, “A systematic review of past decade of mobile learning: What 
we learned and where to go,” Int. J. Interact. Mob. Technol., vol. 14, no. 6, pp. 67–81, Apr. 2020, 
https://doi.org/10.3991/ijim.v14i06.13479

[34]. World Economic Forum. (2017). Accelerating Workforce Reskilling for the Fourth Industrial Revolution an Agenda for Leaders to 
Shape the Future of Education, Gender and Work. White paper, Geneva: World Economic Forum.
World Economic Forum. (2017). Realizing Human Potential in the Fourth Industrial Revolution –An Agenda for Leaders to Shape 
the Future of Education, Gender and Work. White Paper, Geneva: World Economic Forum.

[35]. Islam, M.A and et.al. (2018).Fourth industrial revolution in developing countries: A case on Bangladesh. Journal of Management 
Information and Decision Sciences. Volume 21, Issue 1, 2018.

[36]. Marwala, U Mahola, and F.V. Nelwamondo. (2006). "Hidden Markov models and Gaussian mixture models for bearing fault 
detection using fractals, In the Proceedings of the International Joint Conference on Neural Networks, BC, Canada, pp. 5876-5881

[37]. Li, G.; Hou, Y.; Wu, A. Fourth Industrial Revolution: Technological drivers, impacts and coping methods. Chin. Geogr. Sci. 2017, 
27, 626–637

[38]. M. Ronchi and A. M. Ronchi, “e-Learning: How Teaching and Training Methods Changed in the Last 20 Years,” in e-Services, 
Springer International Publishing, 2019, pp. 69–113. https://doi.org/10.1007/978-3-030-01842-9_2

[39]. J. H. Roodt and H. Koen, “A Review of Hurdles to Adopting Industry 4.0 in Developing Countries,” INCOSE Int. Symp., vol. 30, 
no. 1, pp. 1079–1092, Jul. 2020, https://doi.org/10.1002/j.2334-5837.2020.00773.x

[40]. Hariharasudan and Sebastian Kot (2018). A Scoping Review onDigital English and Education 4.0 for Industry 4.0. Soc. Sci. 2018, 
7,227

[41]. N. Hrtoňová, J. Kohout, L. Rohlíková, and J. Zounek, “Factors influencing acceptance of e-learning by teachers in the Czech 
Republic,” Comput. Human Behav., vol. 51, pp. 873–879, Oct. 2015, https://doi.org/10.1016/j.chb.2014.11.018 

[42]. V Bogoviz, V. S. Osipov, M. K. Chistyakova, and M. Y. Borisov, “Comparative Analysis of Formation of Industry 4.0 in 
Developed and Developing Countries,” in Industry 4.0: Industrial Revolution of the 21st Century, E. G. Popkova, Y. V Ragulina, 
and A. V Bogoviz, Eds. Cham: Springer International Publishing, 2019, pp. 155–164.

[43]. Kahu, E. R., & Nelson, K. (2018). Student engagement in the educational interface: Understanding the mechanisms of student 
success. Higher Education Research & Development, 37(1), 58–71. https://doi.org/10.1080/07294360.2017. 1344197.

[44]. Fisk, P. (2017). Education 4.0 … the future of learning will be dramatically different, in school and throughout life. Retrieved from 
http://www.thegeniusworks.com/2017/01/future-education-young-everyone-taught-together Artcl-04

[45]. Anealka Aziz Hussin (2018). Education 4.0 Made Simple: Ideas ForTeaching. International Journal of Education and 
LiteracyStudies 6(3):92

[46]. Albayrak, D., &Yildirim, Z. (2015). Using social networking sites for teaching and learning: Students’ involvement in and 
acceptance of Facebook® as a course management system. Journal of Educational Computing Research, 52, 155–179. 
doi:10.1177/07356331155 71299.

[47]. Aydin, S. (2012). A review of research on Facebook as an educational environment. Educational Technology Research and 
Development, 60, 1093–1106. doi:10.1007/s11423-012-9260-7.

[48]. Cramp, A. (2015). Meaningful dialogue in digitally mediated learning for in-service teacher development. Technology, Pedagogy 
and Education, 24, 1–16. doi:10.1080/1475939x.2013.822417

[49]. Boelens, R., De Wever, B., &Voet, M. (2017). Four key challenges to the design of blended learning: A systematic literature 
review. Educational Research Review, 22(Supplement C), 1–18. https://doi.org/10.1016/j.edurev.2017.06.001

[50]. Boelens, R., Voet, M., & De Wever, B. (2018). The design of blended learning in response to student diversity in higher education: 
Instructors’ views and use of differentiated instruction in blended learning. Computers & Education, 120, 197–212. 
https://doi.org/10.1016/j.compedu.2018.02.009.

https://doi.org/10.1080/07294360.2017
http://www.thegeniusworks.com/2017/01/future-education-young-everyone-taught-together
https://doi.org/10.1016/j.edurev.2017.06.001

