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ABSTRACT 

The development of ICTs that can be used for Education 5.0 is rapid. Current educational 
practice suggests that many lecturers experience challenges in implementing the use of some 
form of ICT in teaching and learning. The research explores the impact of TPACK on the 
implementation of Education 5.0 in universities during the time of the COVID-19 pandemic in 
Zimbabwe. The qualitative research study was conducted with university lecturers. Data were 
collected through semi-structured interviews. Mishra & Koehler’s (2006) TPACK framework which 
focuses on technological knowledge, pedagogical knowledge, and content knowledge was used 
as the lens of the study. During the COVID-19 pandemic, online delivery of education was found 
to be effective, convenient, and facilitated access to information. However, the universities 
experienced poor Internet connectivity, lack of infrastructure, unreliable devices and unavailability 
of software, as challenges to effectively implement Education 5.0. The training of lecturers to 
empower them to engage students effectively during the implementation of Education 5.0 was 
vital. 
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INTRODUCTION 

Global trends have shown a sharp rise in the use of information and communication technologies 
(ICTs) because of the world-wide move to a knowledge-based society (Mandoga et al., 2013). 
Thus, Higher Education Institutions (HEIs) are key to imparting necessary knowledge and 
undertaking research and community service (Leal Filho et al., 2018; Togo & Gandidzanwa 
2021). Education 5.0 is premised on the five pillars of teaching, research, community service, 
innovation and industrialisation (Keche 2021). The sudden and drastic introduction of this 
innovative education policy in higher and tertiary education institutions aims to create a 
competitive, industrialised and modernised society. To facilitate the achievement of this goal, 
innovation hubs have been set up in various universities across Zimbabwe (Togo & Gandidzanwa 
2021). However, it is baffling that Education 5.0 came barely five years after the introduction of 
the Science, Technology, Engineering and Mathematics (STEM) policy in 2015, which targeted 
achieving the United Nations Sustainable Developmental Goals (Chitate 2016). According to 
Keche (2021) the abrupt introduction of Education 5.0 in Zimbabwean universities unmasked the 
gross inadequacies of the requisite ICTs and of the lack of competent ICT agents.  

For the current study, the following research question was asked:  
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What is the impact of TPACK on the implementation of Education 5.0 in Zimbabwean universities 
during the COVID-19 pandemic? 

ICT integration in universities during COVID-19 

The demand for ICTs in universities increased during the outbreak of COVID-19 which demanded 
online teaching and learning. The COVID-19 pandemic exposed the unpreparedness of the 
colleges and higher education institutions to integrate ICT (Keche 2021). The World Health 
Organization preventive protocols for COVID-19 which were put in place resulted in universities’ 
conventional face-to-face learning and teaching methods being substituted with online teaching 
and learning methods (Keche 2021). The unplanned, abrupt and drastic shift from face-to-face to 
total virtual teaching and learning, exposed universities’ unpreparedness to fully embrace ICTs. 
ICT competency has been identified as a necessary pedagogical tool, particularly in universities, 
because ICTs significantly heightened the social, technological and psychological development of 
students (Victoria 2011). Furthermore, ICT use promoted collaborative, cooperative and creative 
learning and gave students greater chances of being independent and innovative. It increased 
contact among learners and facilitated the level of communication between these students and 
their lecturers and provided opportunities for departments, faculties, colleges and universities to 
communicate relatively easily. 

 ICT integration policy in Zimbabwe 

The use of ICT in Zimbabwean universities must be understood in the context of the Millennium 
Development Goals that were set by the United Nations in year 2000. These goals highlighted the 
importance of ICT in the global development agenda (Pondiwa 2021). Thus, the national ICT 
policy that was adopted in Zimbabwe in 2005 makes significant references to the promotion of 
ICTs and pedagogical use in universities (Isaacs 2007, Musarurwa 2011). The policy’s objectives 
are to promote the development of ICT infrastructure and to establish relevant structures and 
institutional mechanisms to promote ICTs, as well as to encourage equitable access of ICTs 
across gender, youths and people with disabilities (Isaacs 2007).  

It follows that other policy frameworks governing the deployment and use of ICT in universities in 
Zimbabwe include the Presidential Commission of Inquiry into Education and Training (CIET) of 
1999, the Draft ICT Policy on Education of 2016, and the Zimbabwe National Policy for e-
Government of 2016 (MoPSE 2016c). The Education Ministry’s draft ICT policy of 2001 
addressed issues relating to equipping teachers with ICT competencies, provision of requisite 
infrastructure (ICT facilities) and to make ICT integration a success (Ministry of Education 2001, 
p. 17).  

Despite these actions, the ICT Readiness Index placed Zimbabwe in the bottom 10 countries in 
the world (Kabweza 2011; Mandoga et al 2013). Thus, the use of ICT in teaching and learning is 
in its infant stage in Zimbabwe due to a lack of e-learning support (Chitanana et al 2008; Tsvuura 
et al 2021). Unlike well-resourced countries where governments fully assist universities, 
Zimbabwean universities have relied on donor funding to assist students and lecturers 
(Schleicher, 2020). Despite government policies, it is still apparent that most universities have not 
yet effectively adapted and integrated ICTs in teaching and learning. Research demonstrates that 
in the absence of clear-cut policies for ICT integration, there is danger of inconsistences in the 
way ICTs are embedded in various teaching and learning contexts and the quality of teaching and 
learning may be negatively impacted (Kangara, Gocha, Tsokota & Marovah 2022). Thus, 
Zimbabwe is one of the countries experiencing delays in the implementation of ICT-related 
policies due to lack of committed resources and concrete government plans to spearhead this.  

 

 



Impact of TPACK on Education 5.0                                                    23 

 

 

The context of ICT integration in Zimbabwean universities 

The COVID-19 pandemic increased the demand for use of ICT in universities to facilitate online 
teaching and learning during lockdowns (Mbunge et al 2020). The introduction of blended 
learning in most Zimbabwean universities helped to expose lecturers and students to the new 
normal of using ICT in both virtual and physical classrooms (Chitanana et al 2008). As a way of 
encouraging the use of ICT in education, most lecturers encouraged students to submit their 
assignments online, integrated ICT as a learning resource and students explored innovative ways 
of learning (Musarurwa 2011). This was a departure from the traditional way of hand written 
assignments which would be collected physically (Mandina 2015).  

However, with the increased demand for use of ICT during the COVID-19 pandemic, the lecturers 
experienced heavy teaching loads and lack of e-learning support in terms of infrastructure when 
integrating ICT into teaching. The free online teaching platforms, such as Google Classroom and 
Zoom, presented ICT integration challenges in teaching and learning because of the limit on 
numbers they could accommodate and time limits (Majola 2020). Thus, examination processes, 
programmes and students’ progression were the worst affected by the COVID-19 disruption. As a 
result, WhatsApp audio recordings were a preferred way to reach out to students because as was 
shown in earlier studies, it was affordable for both students and lecturers and compatible with 
most gadgets available to them (Musarurwa 2011).  

However, the research indicates that in this context, students were either technophiles or digital 
natives (Lubega & Paul 2014), and thus, not all students would be comfortable using ICTs. The 
earlier studies indicated that some students did not have laptops or smart phones that were 
compatible with online teaching and learning platforms such as Google Classroom, Moodle, 
Teams or Zoom (Richard & Haya 2009). Furthermore, the students experienced Internet 
connectivity issues that included expensive data bundles and universities had limited Wi-Fi 
connectivity. All these factors had unmasked the slow ICT integration in universities, and even 
though they were convinced that ICTs could transform the education system, it was 
acknowledged that they should be integrated effectively (Ezumah 2020). 

Education 5.0  

Education 5.0 is premised on the five interrelated pillars of teaching, research, community 
service, innovation and industrialisation (Keche 2021).  The proponents of Education 5.0 
envisage the policy as key to the realisation of the industrialisation objective (Togo & 
Gandidzanwa 2021). Furthermore, the new policy is focused on addressing skills, knowledge and 
values and promoting learner-centred pedagogy through a system of specified critical outcomes, 
such as teamwork, critical thinking skills and problem-solving skills (Sayed & Ahmed 2011). 
Education 5.0 is an attempt to match the curriculum to culture and to the country’s developmental 
needs, transforming the education system into an action-centred system that shapes future 
technology through innovation and industrialisation using the local environment in teaching and 
learning. As a heritage-based philosophy, it supports the application of gained knowledge from 
the local environment to produce relevant goods and services (Muzira & Bondai 2021), and 
developing higher-order learning skills, such as problem-solving, creativity, communication, digital 
literacy and citizenship, which are critical in society and requires lecturers to be skilful, creative, 
independent and self-directed (Binkley et al 2012; Dede 2010; Voogt et al 2013).  

In this context, ICTs are widely considered to be a crucial input factor for industrialisation and 
development and in transforming the teaching environment into learner-centredness (Majola, 
2020). Evidence reveals that ICT improves student motivation, understanding and promotes 
active collaboration and lifelong learning (Ezumah 2020). However, Chitate (2016) argued that 
skilled lecturers are fundamental for the industrialisation of a country. 
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THEORETICAL FRAMEWORK 

Technological pedagogical and content knowledge (TPACK) 

TPACK is the complex interaction between technology, pedagogy and content (Chai et al 2013). 
The TPACK framework explains the set of knowledge that lecturers need to teach students 
subject content using ICT. Thus, technological knowledge (TK) refers to the lecturer’s knowledge 
of ICT, pedagogical knowledge (PK) is the lecturer’s learning management ability, and content 
knowledge (CK) is subject matter knowledge (Malik et al 2018). The interaction of these three 
basic forms of knowledge give rise to pedagogical content knowledge (PCK), technological 
content knowledge (TCK), technological pedagogical knowledge (TPK), and TPACK (Cheng 
2017; Nadolny et al 2017; Lin et al 2013). 

Ideally, TPACK is multifaceted, integrative and transformative (Angeli & Valanides 2009; Koehler 
& Mishra 2009); promotes teaching to become linked to technology to allow students to take a 
non-linear learning path (Utomo et al., 2017): develop self and learning innovations for lecturers 
to improve teaching and learning and provide support and equal opportunities for students 
(Pamuk et al., 2015): contributes to the co-development of pedagogy and technology 
(Archambault & Barnett 2010): and requires lecturers to be willing to integrate technology into 
their teaching practices (Howell 2012). 

The TPACK framework adds ICT to PCK and emphasises the connections, interactions and 
constraints that teachers encounter (Mishra & Koehler, 2006), and assesses lecturers’ knowledge 
of technology integration with Education 5.0, which has been shown to impact their behavioural 
intention to use new technology (Lim & Harwati, 2021; Zhou et al 2020; Koh et al 2013). 
Investigating the interrelations of lecturers’ Education 5.0 -TPACK knowledge provides valuable 
information about how to develop their ability to design pedagogical use for Education 5.0. A well-
designed educational environment based on the Education 5.0-TPACK framework help lecturers 
to integrate ICT to promote creativity for the lifelong benefit of students. 

Furthermore, TPACK is used to describe lecturers’ capability to facilitate learning from certain 
content through a pedagogical approach and technology in the context of Education 5.0. Ideally, 
lecturers have content-specific knowledge about the subject they are teaching, and pedagogical 
knowledge about how to teach, including specific teaching methods (Shulman 1986), and TPACK 
significantly and positively influence their behavioural intention to use technology (Lim & Harwati 
2021). They usually possess good PCK from teaching experiences and must transform their PCK 
into TPACK that is in line with Education 5.0 (Jiang et al 2021). Acquiring and developing these 
forms of knowledge are the foundation for Education 5.0-TPACK for lecturers to integrate 
technology into their teaching and learning processes. The three kinds of knowledge (TK, PK and 
CK) are seen to impact positively on lecturers’ intention to implement Education 5.0. Thus, the 
TPACK model begins with the importance of lecturers’ professional identity in relation to 
Education 5.0 knowledge and content knowledge. 

Presumably, Education 5.0-TPACK changes the way students review, reflect and create by 
offering effective personal environments. Ideally, ICT can be transformative, effective, and task-
oriented, create personal learning spaces, shift control to the learners, extend formal learning to 
more informal learning, and promote learner autonomy and participation (Botha & Herselman 
2015; Jimoyiannis & Angelaina, 2011), and equip students with a range of skills and techniques, 
which develops their confidence in their capacity to learn and perform better (Mandoga et al 
2013).  

Essentially, Education 5.0-TPACK is necessary to change content organisation, instructional 
design, pedagogical philosophy, students’ learning activities, and to shift lecturer’s role from 
instruction to learning (Jimoyiannis 2010). Accordingly, there is a drastic paradigm shift from the 
classical classroom-bound, lecturer-centred approach to a more dynamic, interactive and 
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investigative approach. Thus, decentralised, connected and evolving learning communities allow 
students to shape their own learning ability (Galley et al 2014; Siemens 2005), leading to a 
progressive transformation of learner-centred, interactive and inquiry-based Education 5.0 
(Tarling & Ng’ambi 2016). 

In addition, it has been noted that ICT integration into the curriculum promotes critical thought, 
longer information retention and assumption of responsibility (Chai et al 2013; Totten et al 1991), 
and provides new solutions that trigger a range of new developments, boost competitiveness, and 
supports growth (Shoemaker et al 2012). Moreover, critical thinking is invaluable in Education 5.0 
because it prepares students for employment challenges and civic duty, and equips them with 
new skills for successful economic and social engagement (Saavedra & Opfer 2013). The TPACK 
framework guides lecturers to integrate ICT into content and pedagogy to help them learn more 
effectively (Mishra & Koehler 2009), facilitates interaction and widens access to content and 
services (Sangrã 2001), and students can actively manipulate information and data to support 
divergent knowledge expressions rather than information recall (Howland et al 2013). 

Education 5.0-TPACK has been found to aid student learning (Harris & Hofer, 2011), facilitate 
application of knowledge to transform the curriculum (Angeli & Valanides 2009), and help in 
understanding students’ difficulties in learning the subject matter, seek ICT representations, and 
to adopt appropriate constructivist-oriented pedagogy (Akkoç, 2011; Wu et al 2008). The TPACK 
framework offers the following: enhanced opportunities for developing social groups and 
networks; supporting distributed cognition and collective intelligence and creating autonomous 
communities of learning (Jimoyiannis et al 2013); it also enhances collaborative online learning 
engagement, and sustains task orientation and advanced knowledge construction (Fong & Slotta, 
2018; Totten et al., 1991), and promotes learning ecologies where members work together and 
support each other (Tsiotakis & Jimoyiannis 2014);  provides a virtual environment (Harasim et al 
1995) and facilitates the use of a learner-centred approach to Education 5.0 (Hwee et al 2016).  

Ideally, TPACK is associated with knowledge creation within an educational system that allows 
teachers to use technology to design project-based learning and prepare students for the future 
working model (Tee & Lee, 2011). TPK emphasises bringing in authentic problems through 
technological representation and engaging students with ICT as cognitive tools (Chai et al 2013). 
Partnerships for 21st Century Skills (2009) argued that students need proactive research skills, 
knowledge and professional conduct in industry to provide solutions to the ever-evolving 
economic challenges. Rather, TPACK changes lecturers’ pedagogical cultures and philosophies 
by using appropriate ICT tools with students (Chai et al 2013; Doering et al 2014; Levin & Schrum 
2013). Chai et al (2010) emphasised building lecturers’ TPACK from pedagogical knowledge and 
explaining how ICT can enhance meaningful learning.  

Therefore, building lecturers’ learning design capacity is the most important factor for the 
successful integration and sustainability of ICT (Davis et al 2009; Hennessy et al 2007). 
Education 5.0-TPACK supports ICT integration in practice by allowing lecturers to focus on the 
connections among technology, content and pedagogy in real instructional-learning contexts. The 
TPACK framework was used to identify solutions for developing a content-based technological 
environment that addresses the Education 5.0 challenges. In this context, the TPACK framework 
creates feasible solutions focused on crafting a content-based technological environment that 
adequately addresses the challenges that come with the delivery of Education 5.0 (Koehler & 
Mishra 2009). 

 

METHODOLOGY 

This was a qualitative interpretive study with 12 lecturers at two selected Zimbabwean 
universities. The participants were selected using purposive sampling. We chose the selected 
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universities based on the assumption that we could learn best from the committed, successful 
implementation of technology for Education 5.0. The participating lecturers were selected 
because they were accessible, and were using face-to-face teaching methods and then had to 
transition to online learning because of the COVID-19 pandemic.  

Online interviews were used to collect qualitative data for the study to explore lecturer’s use of 
and familiarity with technology. We used WhatsApp to conduct the online interviews with lecturers 
because it was affordable. The individual semi-structured interviews lasted 20 minutes and were 
recorded for direct transcription to ensure trustworthiness - transferability, dependability, 
confirmability and credibility (Mpungose 2020). 

The two universities were chosen because they represented use of a range of common 
technology initiatives and were willing to share their insights through research. Additionally, they 
represented a range of years of ICT implementation. After recruiting university lecturers as 
participants through an electronic flyer, the participants signed consent forms containing the 
details of the ethical procedures (confidentiality and anonymity). We generated a set of interview 
questions based on the ideas of the Education 5.0 and TPACK framework (Mishra & Koehler 
2006).  

We used thematic analysis to analyse the data. The interview data were first recorded and coded. 
Open coding was used to connect codes to categories. The transcriptions of the interviews were 
reviewed for recurring themes. The emerging themes were recorded within each category and 
identified supporting evidence for the results. The themes and categories that reflected the 
technology used by the participating lecturers in student learning were aggregated. 

 

FINDINGS 

Why is it important for lecturers implementing Education 5.0 to have knowledge and skills 
in ICT? 

The lecturers indicated that technology has revolutionised teaching, research, community 
engagement, innovation and industry. One of the goals of Education 5.0 is to shape future 
technology in order to make innovation and industrialisation the product. ICT knowledge and skills 
create more versatile and effective learning environments. TPACK has been assessed as 
necessary to change content organisation, instructional design and pedagogical philosophy, 
students’ learning activities, and to shift lecturer’s role from instruction to learning (Jimoyiannis 
2010).  

Among the views expressed, Lecturer 12 indicated that staff development is important for the 
effective implementation of Education 5.0. He stated that,  

“Teachers who are key in implementing Education 5.0 are expected to be more 
knowledgeable in ICT to meet student expectations”.  

The participants indicated that they needed ICT skills to deliver information to the students. In this 
regard, TPACK is the main pillar in developing self and learning innovations for lecturers to 
improve teaching and learning and research has shown that it provides support and equal 
opportunities for students and make universities relevant (Pamuk et al 2015). One lecturer 
commented that knowledge and skills will help them use ICT in the class because  

“…we use Moodle as a learning platform. Therefore, training in the form of refresher 
courses at the beginning of each semester is vital”. 
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In Education 5.0 it is imperative that lecturers attend regular in-service training, seminars, 
workshops and industrial site visits so they can appreciate the practical side of the knowledge 
acquired. Almas & Krumsvik (2008) argued that lecturers’ technological skills influence the 
enacted TPACK in the implementation of Education 5.0, and one lecturer pointed out that. 

“…lecturers need to be continuously trained in the use of technology in pedagogical 
activities in the classroom”.  

Furthermore, Lecturer 9 said,  

“The University offers training occasionally on pedagogical activities in the classroom 
though more frequent training is needed”.  

In this regard, three of the lecturers referred to training as capacity development.  

In relation to development and support, Lecturer 4 said,  

“I attended capacity development course organised by universities and Zimbabwe 
Council for Higher Education [ZIMCHE] using webinars to develop us on research and 
how to use Moodle”.  

Three other lecturers noted the following in agreement: 

“I am eager to enhance my research skills by learning every new technology that comes 
my way, thus averting technophobia.” 

“Training on Education 5.0 equips lecturers on data management and technology usage. 
Technology enhance collaboration, communication, problem-solving and critical thinking 
skills during their teaching.” 

“Workshops help lecturers to acquire ICT skills. Visiting other institutions doing well in the 
use of technologies would help a lot.” 

The lecturers recommended prioritising ICT pedagogic training in all universities. They concurred 
that exposing lecturers to more ICT workshops will help them use Moodle and Google Classroom 
effectively to engage students when teaching Education 5.0. 

Lecturer 6 noted that,  

“Knowledge of ICTs is paramount in electronic enhanced teaching and learning 
platforms”.  

While another lecturer supported this view, stating that  

“…since all learning programmes are now going digital, there is need to equip lecturers 
with ICT skills to stay abreast with these trends in education. However, the major 
challenge is lack of adequate funds”. 

 

How does technology assist or help to improve teaching and learning of Education 5.0? 

The lecturers felt that they are still behind in terms of technology use, and in using modern robots 
and simulations to enhance learning remains a pipe dream for them. Research has shown that 
TPACK enhances collaborative online learning engagement; sustains task orientation and 
advanced knowledge construction (Fong & Slotta 2018). Lecturer 1 noted the following about ICT:  
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“Due to the COVID-19 pandemic, digitalised knowledge and skills in ICT are a must. 
Unfortunately, ICT-competent lecturers in universities are still scarce”.  

Technology also enhances lesson flow, and as argued by Harris & Hofer (2011), TPACK helps 
with planning daily lessons when choosing learning outcomes, the pedagogical enhancing activity 
and suitable ICT tools to benefit students. 

 Lecturer 2 concurred that,  

“…technology can affect lesson flow; for example, poor network and infrastructure, 
unreliable devices and software can be a challenge”.  

Further, Lecturer 10 stated that 

 “…technology is cost and time-effective and enhances participation”.  

Many of the lecturers agreed that Education 5.0 is techno-oriented, in support of the views of 
Utomo et al (2017) who argued that TPACK promotes teaching using technology to allow 
students to take a non-linear learning path. 

One lecturer explained that, 

 “ICT is an enabler for alternative teaching and learning modes. It also provides access to 
e-resources and promotes remote teaching and learning”.  

While another lecturer noted that, 

 “ICT assists teachers to meet the global requirement. It helps teachers to prepare their 
teaching and provide feedback”. 

ICT is now a necessity in universities for teaching, learning and information dissemination more 
so during COVID-19 lockdowns. However, for ICT to be used for these tasks, lecturers must be 
trained and competent. Training was perceived by the lecturers as important channel for 
improving their skills and stimulate actual contexts that include TCK, TPK and TPACK. 

For example, Lecturer 3 stated that,  

“…many lecturers cannot deliver lessons online due to lack of ICT training. Sometimes 
we fail to teach due to lack of Wi-Fi”.  

Other lecturers commented that they were disappointed at their inability to exploit the full potential 
of ICT owing to the limitation as an individual and insufficient direct assistance from their 
universities in terms of TCK, TPK and TPACK. 

Which methods of instruction do you think are essential in the implementation of 
Education 5.0 in universities during COVID-19? 

According to the lecturers, the COVID-19 pandemic dramatically changed the mode of learning in 
universities because blended learning mostly replaced face-to-face learning. Ideal methods of 
instruction for the effective implementation of Education 5.0 include Moodle, Zoom, Google 
Classroom, Microsoft Teams and video conferencing. Collaborative learning facilitates the 
transformation of knowledge, sharpens interpersonal skills, and improves cognitive functions, 
meta-cognitive knowledge and academic success (Fong & Slotta 2018); however, it requires 
knowledge about implementing ICT into teaching and learning.  

Two lecturers explained how they used collaborative learning during the COVID-19 pandemic, as 
follows: 
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“Under COVID-19, I use[d] Zoom, WhatsApp, Google Classroom, Microsoft Teams and 
university leaning management systems. However, students often complain of having no 
data, forcing lecturers to resort to using WhatsApp.” 

“I am now using the Moodle learning platform, WhatsApp, emails and phone calls to 
reach out to my students during COVID-19, which has proven to be most effective and 
convenient.” 

The lecturers prefer virtual teaching and learning because it allows them to upload documents, 
use YouTube videos, record lecture videos, and create online discussion forums, According to 
Mandoga et al (2013) TPACK equips students with a range of skills and techniques which 
develops their confidence in their capacity to learn and perform better. However, the lack of 
adequate ICT resources, including lack of lecturers remains a major challenge in the current 
period. As noted by Lecturer 8  

“Virtual teaching and learning activities are smarter, more engaging, enhancing 
interactivity and students exploring vast bodies of knowledge faster, but my students did 
not have access to devices to help them with the online schooling.”  

However, Lecturer 4 pointed out that,  

“…the major challenge is getting students to embrace the various available teaching and 
learning technologies. Students prefer lectures through WhatsApp. Maybe, it is because 
it is more affordable and easier to use than using Zoom and other meeting platforms”. 

The lecturers found flipped blended methods ideal for Education 5.0 because they can, for 
example, use WhatsApp and infuse it with formal platforms like Moodle, while having minimal 
physical contact with students and encouraging group and individual work. Project-based 
methods, which involves students doing practical activities, are considered to promote the smooth 
implementation of Education 5.0, and Tee & Lee (2011) argued that TPACK is a form of 
knowledge creation within an educational system that allow teachers to use technology to design 
project-based learning and prepare the student for the future working model. For instance, three 
lecturers commented,  

“I use research as part of continuous learning. The students work in groups which 
encourages community engagement and I present lessons using PowerPoint”,  

while two other lecturers commented as follows:  

“I teach my students using the project-based method”. 

“ICT help to promote equality and inclusion, but it is about my ability to design and 
sustain high-quality teaching in digital environments.” 

 

DISCUSSION 

Lecturers’ ICT knowledge and skills 

Evidently, ICT knowledge and skills helps to create more versatile and effective learning 
environments. Thus, lecturers with ICT knowledge and skills, could practically implement 
Education 5.0 beyond their classrooms. Almas & Krumsvik (2008) argued that lecturers’ 
technological skills influence the enacted TPACK in the implementation of Education 5.0 and 
shapes students’ practice and perceptions. However, limited knowledge to integrate ICT fully in 
teaching were identified as the key factors affecting uptake of ICTs to teach Education 5.0. It 
emerged that ICT workshops and visits to other institutions greatly enhanced lecturers’ 
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acquisition of ICT skills. Getting involved in workshops and prioritising ICT pedagogic training 
gave lecturers the opportunity to learn how to use modern teaching and learning platforms such 
as Moodle and Google Classroom. These platforms empowered lecturers to engage students 
effectively during the implementation of Education 5.0. Though teaching and learning were being 
offered online during the COVID-19 pandemic, some lecturers voiced their demands for support 
and further training to solve pedagogical problems in technological usage. Mechanisms therefore, 
need to be put in place to ensure that lecturers have adequate access to technology. Training 
was expressed as an important prerequisite for meeting challenges in technology use and helping 
in stimulating actual contexts which included online teaching pedagogy that is TPK. Thus, failure 
to have enough TPK for teaching online courses could hinder transition to ICT use in the 
classroom. Training of lecturers was found to be important for the effective use of technology as 
well as to integrate the technology for innovation and industrialisation. 

ICT integration during COVID-19 

It was found that the COVID-19 crisis signalled changes in technology that required different skills 
and forced universities to use online learning to teach Education 5.0. Harnessing ICT became key 
for participation and access to information. Using Zoom or Google Meet was perceived as 
successful tools to support the continuity of the learning process. Nonetheless, other means such 
as WhatsApp group were available to enhance students’ interaction within the lecture sessions 
and assignment tasks that would create a less isolating environment for students. Technology 
enabled students to draw diagrams and fostered new thinking and provided real-time feedback to 
students. The TPACK framework explains that ICT supports lesson planning and aid student 
learning (Harris & Hofer 2011). It emerged that technology positively affected lesson flow, was 
cost effective, safe, and convenient, and enhanced participation. Moreover, the participant 
responses indicated that using ICT facilitated collaboration, communication, problem-solving and 
critical thinking during their teaching. In this instance, lecturers need to be trained in the use of 
ICT to yield optimum results in the implementation of Education 5.0. One challenge the lecturers 
faced was the lack of resources. As for the technological challenges, limited Internet connection 
seemed quite frustrating and had an impact on the continuity of the learning process. The data 
suggest that, instead, during COVID-19, some lecturers were learning about the platforms 
simultaneously as they were instructing students.  

Methods of instruction used to teach education 5.0 during COVID-19 

The findings indicated that the COVID-19 pandemic drastically changed modes of learning. 
Virtual teaching and learning activities were smarter, more engaging and interactive, and students 
could quickly explore vast bodies of knowledge. Thus, face-to-face learning was replaced by 
online or blended learning, which was not only safe but also quite effective. In this context, ICT 
tools can be utilised in teaching Education 5.0, including using YouTube to demonstrate skills. 
COVID-19 was regarded as a chance to make changes, therefore, being eager for the innovation 
and improvement in teaching that ICT could bring. Virtual learning enabled lecturers to upload 
documents, use YouTube videos, record lecture videos, and create online discussion forums. 
Moodle, Zoom, Video Conferencing, WhatsApp, Google Classroom, Microsoft Teams, and 
PowerPoint were used for the implementation of Education 5.0. Furthermore, research and 
project-based methods were used as part of continuous learning, and students were involved in 
online practical activities to encourage community engagement. Online learning facilitated the 
transformation of knowledge, sharpened interpersonal skills, and improved cognitive functions, 
meta-cognitive knowledge and academic success (Fong & Slotta 2018). 

Internet connectivity, communication and interactivity 

Access to digital devices and Internet infrastructure gave rise to digital learning platforms which 
provided an easy way out during the pandemic. Online classes were successful only if Internet 
facility was provided to all making it equitable and affordable. A lecturers’ competency in 
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communication as well as ability to use the multimedia contents for effective presentation were 
very important. Interactivity was found to be one of the major driving forces of online classes. It 
was found that appropriate connectivity and recorded videos enabled lecturers to reach students 
virtually. Thus, connectivity allows students to shape their own learning ability (Galley et al 2014; 
Siemens 2005), leading to a progressive transformation of learner-centred, interactive and 
inquiry-based Education 5.0 (Tarling & Ng’ambi 2016). However, the biggest challenge reported 
by participants was technological constraints. It was found that during online learning students 
often had inadequate data. The lack of access to the Internet excluded some of the students from 
the online classes. Slow connections also made accessing course platforms and materials 
frustrating. It was also difficult for students to embrace the various teaching and learning 
technologies available. For example, Zoom and other meeting platforms had limitations for use in 
some contexts due to poor Internet connectivity. Therefore, the lecturers had to use WhatsApp 
during their teaching, which was more affordable.  

 

CONCLUSION 

The implementation of Education 5.0 required a shift from traditional theory-based education to a 
system that produces goods and services. The idea was to exploit natural resources, the 
environment, local knowledge and cultures. The COVID-19 pandemic initiated an extensive, 
sudden and dramatic digital transformation in universities. The online learning was found to be 
advantageous as it provided flexibility and convenience for the students. Flexibility in Education 
5.0 is possible with technology because it facilitates following the student and supporting their 
education outside the classroom environment.  

Technology allowed students to connect to a lesson on the other side of the world at any time and 
interact live with the lecturer and the subject material. Education was transformed from a 
traditional classroom practice to a remote, digitalised one. Thus, lecturers need to take the lead in 
this sudden, unexpected digital transformation of Education 5.0. The findings indicated that 
Education 5.0 knowledge has to be related to the theory and practice of teaching and learning. 
However, in our study Education 5.0 lacked clarity and support to lecturers, which adversely 
affected the implementation of Education 5.0-TPACK. A strong policy framework is necessary for 
successful innovation and industrialisation in universities. 

Underpinning the use of ICT in teaching and learning is the importance of participation and 
access to information. It emerged that ICT remained a viable option in universities to facilitate 
access to information and that it helped reaching out to students during the COVID-19 lockdowns. 
The findings showed that technology gave students scientific information and provided access to 
models and diagrams and new thinking. ICT enhanced lecture presentations and real-time 
feedback. It also emerged that ICTs were cost and time effective, safe, and convenient and 
enhanced student participation. Using ICT in teaching enhanced the sharing of ideas, which 
helped achieve the objectives of Education 5.0. ICT helped lecturers meet the global 
requirements (mobility of goods, services, labour, technology and capital) to gradually substitute 
traditional teaching methods with technology-based teaching. 

During the COVID-19 pandemic, online teaching and learning was the most effective and 
convenient method to continue lectures. It emerged that the methods of instruction that were 
essential for the implementation of Education 5.0 included digital platforms such as Moodle, 
Zoom, video conferencing, WhatsApp, Google Classroom, Microsoft Teams, and PowerPoint. 
Essentially, virtual teaching and learning activities were smarter, more engaging, interactive and 
allowed students to quickly explore a vast body of knowledge. Moreover, the lecturers could 
upload documents, use YouTube videos, record lecture videos, and create online discussion 
forums. Research and project-based methods were used as part of continuous learning. 
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Appropriate ICT resources and infrastructure for Education 5.0-TPACK support were essential for 
dynamic innovation and industrialisation. The availability of ICT resources in universities is a key 
component in the provision of quality Education 5.0. However, it emerged that the universities 
had unreliable devices, software and networks. This calls for universities to have well equipped 
laboratories, interactive whiteboards, projectors, computers and reliable Internet for the 
successful implementation of Education 5.0-TPACK.  

It was evident that ICT knowledge and skills created more versatile and effective learning 
environments, which enhanced the delivery of information to the students. Moreover, it was 
evident that among lecturers there are differences in their digital skills and competencies. 
Therefore, it was difficult to adopt a proactive stance towards digital technology innovation and to 
design better tools to meet the needs of digitalised Education 5.0. Definitely, not all lecturers are 
in an equal position to engage in digitalised Education 5.0. 

In this regard, digital transformation of Education 5.0-TPACK was seen as a core concern to 
empower lecturers to manage and master in their digital futures. However, a lack of access to the 
Internet will exclude some of the students from the online classes. Slow connections can also 
make accessing course platforms and materials frustrating. Thus, Education 5.0 can be 
successful only if the Internet facility is provided to all, making it equitable and affordable as was 
noted during the COVID-19 pandemic.  

Therefore, in the Education 5.0-TPACK context, it is imperative that the mindset of lecturers be 
changed through seminars, workshops and site visits to make them appreciate the practical side 
of their work and to acquire ICT skills. In order for ICT to be effective, lecturers must be trained to 
use ICT in teaching and learning. Once the lecturers have the necessary knowledge and skills, 
they will be able to implement Education 5.0-TPACK in the classroom. Workshops and prioritising 
ICT pedagogic training could enhance lecturers’ knowledge and skills to use teaching and 
learning platforms such as Moodle and Google Classroom. These platforms can empower 
lecturers to engage students and effectively implement Education 5.0. However, online learning 
required lecturers to develop technological knowledge for the adoption of ICT tools during their 
teaching. 
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