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Abstract
This paper focused on collaborative teaching and learning using Industry 5.0 as a strategy for enhancing aca-

demic achievement in post COVID-19 era. The COVID-19 pandemic that ravaged the world caused large-scale
institutional and behavioural ‘shock effects’ in various areas of human activity, education inclusive. The impact
on teaching and learning is unprecedented. This is due to massive and unexpected closures of schools. Affected
countries, including Nigeria, have been forced to seek quick fixes in different digital learning platforms. These
rapid moves from classroom to online teaching have, to some extent, set aside the more profound questions re-
lated to national educational policies. This paper therefore employs a critical lens to reflect on the concept of
collaborative teaching and learning using Industry 5.0, procedures for using collaborative teaching methods with
Industry 5.0 tools, challenges and strategies for improving the use of collaborative teaching and learning as an
approach towards enhancing educational achievement in post COVID-19 era. The paper recommends among
others that School managers and administrators need to develop and offer professional development opportuni-
ties in the area of Industry 5.0 technology on a regular basis centered on the implementation of collaborative
teaching towards enhancing teachers’ performance to meet future needs.
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1.0 Introduction

Industry 5.0 refers to the collaboration of advanced technologies, such as Information and
communication Technology, robotics and artificial intelligence solutions, with humans to im-
prove efficiency and performance in various spheres of life. The enabling technologies relat-
ed to industry 5.0 include cloud computing, Blockchain, analytics of big data, 10T and 6G
networks. (Amr Adel, 2022). In education, Industry 5.0 refers to the cooperation between
these technologies and educators and students to enhance the efficiency and effectiveness of
teaching and learning. Industry 5.0 technologies have the potential to revolutionize the way
students learn, and how teachers teach (Al-Emran and Al-Sharafi, 2023). The application of
Industry 5.0 becomes very essential as coronavirus disease (COVID-19) pandemic has caused
an unprecedented crisis in all areas and especially in the field of education. This, according to
United Nations Educational, Scientific and Cultural Organization (UNESCO, 2020), has led
to the massive closure of face-to-face activities of educational institutions in more than 190
countries in order to prevent the spread of the virus and mitigate its impact. According to
UNESCO, (2020), by mid-May 2020, more than 1.2 billion students at all levels of education
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worldwide had stopped having face-to-face classes and the educational system of the world
was halted because of social distancing and the lockdown.

The conventional paradigm of teaching according to Aina and Langenhoven (2015) failed
and teaching/learning suffered a severe setback all over the world including Nigeria. During
this period, as a measure of social distancing, students and teachers were not allowed to inter-
act physically. Teaching and learning, as stated by Akhtar, Hussain, Afzal and Gilani, (2019),
require interactions between students and the teachers which may not only be physical.
Therefore, students staying away from schools for a long period may adversely impact on
their academic performance. It is, therefore, important that during post COVID-19 era, more
effort should be made to encourage collaborative teaching and learning considering Industry
5.0 among teachers and students respectively for an improved educational achievement.
However, Industry 4.0 has prioritized automating processes and reducing the need for human
intervention, resulting in machines taking over many tasks previously performed by humans.
Industry 5.0 seeks to create a balance between human and machine involvement in order to
maximize the benefits of their interaction (Andres et al., 2022). Industry 5.0 therefore, pro-
vide opportunities as well as limitations as it is changing paradigm and brings the resolution
since it will decrease emphasis on the technology and assume that the potential for progress is
based on collaboration among the humans and machines. The use of collaborative teaching,
sometimes called cooperative teaching or team teaching, involves educators and machines
such as google classrooms, robotic and artificial intelligence working in tandem to lead, in-
struct and mentor groups of students towards achieving the stated objectives of education.
Collaborative teaching, according to Abu (2016), is also described as any academic experi-
ence in which two teachers work together in designing and teaching a course that itself uses
group learning techniques towards enhancing the students’ academic attainment and
achievement. Friend, (2008) also viewed collaborative teaching as a practice that is rooted in
the philosophy of inclusive education and it involves two teachers collaborating in delivering
instruction to a group of students with diverse learning needs, including those with disabili-
ties, in a single classroom. Collaboration can be implemented across all instructional levels
and subject areas. Rick and Becky, DuFour and Robert in Oliver (2007) stated that collabora-
tive teaching is a systematic process in which educators work together, interdependently, to
analyze and impact professional practice in order to improve individual and collective results.
Collaborative skills are highly required by both teachers and students to provide themselves
with the ability to work effectively and respectfully with diverse teams in the future. Collabo-
rative Learning (CL), then, is very crucial and is said to be able to facilitate the students to
attain higher level thinking and preserve information for longer times than individual learn-
ing. The collaboration should be active as it requires a shift from managing the learning of a
single group of learners to taking collective responsibility for the success and well-being of
all learners. Educational technologies as a product of Industry 5.0 play a vital role in educa-
tion by providing students with access to a wide range of learning resources, making it easier
for educators to personalize the learning experience, and providing students with access to
advanced 6 tools (Al-Tahitah et al. in Al-Emran and Al-Sharafi, 2023).

These technologies can revolutionize students’ learning and lead to a more efficient and ef-
fective education system (Al-Emran & Mezhuyev, 2019). Industry 5.0 also brought a variety
of educational applications. One of such applications in education is the use of smart class-
rooms and learning environments. These classrooms utilize technologies, such as smart
boards, interactive displays, and virtual reality, to enhance the learning experience. For ex-
ample, students can use virtual reality simulations to learn hands-on skills, such as step in-
volves in the preparation of other teaching aids. Another application of Industry 5.0 in educa-
tion is the use of artificial intelligence and machine learning to personalize the learning expe-
rience for each student. This can be made through the use of adaptive learning software,
which adjusts the curriculum and difficulty level based on a student’s performance and needs
Al-Emran and Al-Sharafi (2023). Innovative learning environments (ILES) are changing the
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ways that teachers teach, plan, and inquire into teaching together, but regardless of the teach-
ing environment, effective collaboration requires a shift of thinking from “me” to “we” and
from “my learners” to “our learners. Collaboration among teachers for delivering learning
content could be beneficial in the following ways:

e Learners benefit from collaborative teaching as teachers take collective responsibility
for the progress of all learners. Teachers who know how to collaborate effectively
model skills of collaboration to their learners.

e Collaborative teaching environments provide opportunities for teachers to learn from
each other on an ongoing basis. They can observe other teachers in action, engage in
professional conversations about the impact of different approaches, and get feedback
on their own teaching.

e Collaborative teaching teams are based on each other’s strengths, support each other’s
professional growth, discuss ideas, and solves problem together. This creates synergy
and allows teams to achieve more than they would if teachers work independently.

Procedure for Collaborative teaching
The procedure for collaborative teaching, according to Abu (2016), involves three main stag-
es as follows:

I. Planning: At the planning stage, members of the team meet together to; discuss
the objectives of teaching, identify topics to be taught; identify and select appro-
priate instructional aids, assign duties to teachers like lead-teacher etc.; select ap-
propriate audio-visual aids, other equipment’s and decide about the class work,
assignment, evaluation techniques whether oral or written questions or practical
work are to be used for evaluation.

ii. Organization: At this stage, members of the team, as planned, arrange to teach the
students and note down the different points specifically those that are difficult for
the students to understand. The other teachers in the team also assist in the utiliza-
tion of instructional materials, delivery of lectures and clarification of various as-
pects of the lessons. During the lectures, the pupils too perform some activities in
the class.

iii. Evaluation: At this stage, different tools and techniques are used to evaluate the
performance of the students and achievement of the lesson objectives. The short-
comings and problems of the students are diagnosed and remedied.

There are also five elements that facilitate collaborative processes according to Rabeeh
(2012) which include: face-to-face interactions, positive interdependence, interpersonal skills,
monitoring progress and individual accountability. Each of the five elements is highlighted as
follows:

Face-to-face Interaction: This is an important element for collaborating teachers as they
make several important decisions. Collaborating teachers need to decide when and how often
they will meet as well as how much time meetings will take during school hours. They need
to decide when others (e.g., parents, specialists, paraprofessionals, psychologists) should be
involved.

Positive Interdependence: This is the heart of collaborative teaching. It involves the recog-
nition that no one person can effectively respond to the diverse psychological and educational
needs of the heterogeneous groups of students found in typical 21st-century classrooms. Col-
laborating teachers create the feeling that they are equally responsible for the learning of all
students to whom they are now assigned and that they can best carry out their responsibilities
by pooling their diverse knowledge, skills, and material resources together towards enhancing
the students’ academic performance.

Interpersonal Skills: These include the verbal and nonverbal components of trust and trust-
building as well as conflict management and creative problem solving. Such social interac-
tion skills are needed for achieving the distribution of leadership functions and for ensuring
that no child is ignored. Individual collaborating teachers will find that they are functioning at
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different interpersonal skill levels, depending on their previous training, personality styles,
and communication preferences.

Monitoring Collaborating Teacher Progress: - Monitoring refers to the process of fre-
quently debriefing the successes and challenges of collaborating teachers’ lessons. Collabo-
rating teachers check each other to determine whether (1) the students are achieving the les-
son’s learning goals, (2) the collaborating teachers are using good communication skills with
each other, and (3) the learning activities need to be adjusted. Methods of monitoring can
vary from very simple to more complex approach.

Individual Accountability: This is the engine of collaborative teaching. It is clear that col-
laborative teaching is effective based on the actual delivery of skills and knowledge by each
collaborating teachers. It is a form of acknowledging the importance of the actions from each
other. It also involves taking time to assess the individual performance of each partner for one
or more purposes. One is to increase partners’ perceptions of their contributions to the col-
laborative teaching endeavor and so on. These procedures when fully adopted and utilized as
components of collaborative teaching in our various institutions of learning will help in en-
hancing teaching and learning in post COVID-19 era.

Collaborative learning on the other hand is a situation in which two or more people learn or
attempt to learn something together. Unlike individual learning, people who engage in col-
laborative learning capitalize on one another's resources and skills, asking one another for
information, evaluating one another's ideas, monitoring one another's work, etc. It is a form
of learning that is based on the model that knowledge can be created within a population
where members actively interact by sharing experiences and take on asymmetric roles.
According to Vygotsky’s idea of “Zone of Proximal Development (ZPD)” in Lin (2015) and
the concepts of Collaborative Learning view learning basically as a social process which is
activated through the Zone of Proximal Development famously known as sociocultural theo-
ry. This theory explains how learning is negotiated in relation to the context and experience
with peers coming from any possible social relationship. In sociocultural theory, learning is
viewed as social term which results from the informal relationship between social interaction
and cognitive development of an individual. It is therefore; crucial to consider the interactive
processes among people, but the most critical point is the construction of new knowledge
brought about through collaboration. Collaborative Learning provides students with opportu-
nities to get new ideas from their peers and thereby establish mutual interaction in the learn-
ing process. The more beneficial interactions take place, the more the development the stu-
dents are able to attain. Dyson and Grineski in Ervin, (2011) stated that classroom content
taught using collaborative learning method with heterogeneous team in an inclusive environ-
ment encourages positive students’ interaction, competition among team members and indi-
vidual contribution towards collective goals.

Challenges of Implementing Collaborative Teaching and Learning

Teachers collaboration to ensure effective teaching and learning is faced with challenges.
Some of these challenges with respect to Industry 5.0 application are discussed below:

While Industry 5.0 brings many potential benefits, it also presents challenges for the educa-
tion sector One of the challenges as identified by Al-Emran and Al-Sharafi (2023) is the need
to prepare students for jobs that do not yet exist. Also, Industry 5.0 technologies are rapidly
evolving, and it is difficult to predict exactly which skills and knowledge will be required in
the future by students. This makes it difficult for educators to prepare students for the job
market and ensure they can compete in a rapidly changing economy.

Another challenge is the need to provide students with the necessary digital skills to thrive in
an Industry 5.0 world. As more and more jobs become reliant on advanced technologies, it is
crucial that students are proficient in areas such as coding, data analysis, and machine learn-
ing. This requires a significant investment in both teacher training and the development of
relevant curricula.
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Additionally, not all students have the same level of access to technology and digital re-
sources and this can create a divide between those who are able to take advantage of Industry
5.0 opportunities and those who are left behind. Other challenges include:

Lack of True Professional Commitment: Teachers’ commitment to collaborative
teaching must be absolute and they must be able to exhibit good professional conduct.
Professional commitment is a powerful tool in education and its achievement. With-
out commitment, teachers’ collaboration can be challenging and it may be difficult to
achieve any good results.

Poor Planning, Collaboration and Reflection on Time; Many teachers feel like
there are not enough hours in the school day to plan and reflect on their activities. The
most common challenge of effective collaboration is lack of time to focus on working
together. While this reason may occasionally be used to suppress other issues like per-
sonality conflicts or fear of judgment, it is still worth noting that planning time is a
valuable resource for educators that should be embedded in their teaching responsibil-
ities.

Personality Conflicts and Territoriality: Collaborative groups comprised of multi-
ple personalities and unique belief systems which can lead to unproductive experienc-
es.

Lack of Sufficient ICT Training: Technology plays a major role in modern teach-
ers’ collaboration. It gives teachers direct access to the knowledge, experience, and
resources of countless educators who they may never have connected with in their
immediate professional circles. Most of the teachers lack requisite and sufficient skills
to use ICT resources as required while collaborating in teaching-learning process.
This is because most of the teachers are reluctant to use new technology during teach-
ing and learning. New technologies need to be integrated in the classroom and teach-
ers have to be trained in the use of ICT devices in particular towards enhancing col-
laborative teaching. In this regard, some initial training is needed for teachers to de-
velop appropriate skills, knowledge, and attitudes regarding the effective use of com-
puters to support learning. Label and Hime (2006) noted that the success of teaching
with digital information technology would be difficult to achieve due to lack of deep
knowledge of ICT by teachers.

Inadequate Provision of ICT Infrastructures: Infrastructures are the primary fac-
tors that can enhance the use of ICT by teachers while collaborating in teaching and
learning. For instance, many tertiary institutions are having weak internet connectivity
and those who have strong internet connectivity may not have enough computers and
other devices that could be utilized for teaching and learning especially in the rural ar-
eas where internet access is not readily available. Naidu (2003) stated that the greatest
obstacle to the growth of e-learning is lack of access to the necessary technological in-
frastructure for without it there can be no e-learning. Poor or insufficient technologi-
cal infrastructure is just bad as it can lead to unsavory experience that can cause more
damage than good to teachers, students and their learning experiences.

Teacher’s attitude: - Some teachers consider their classrooms as their own and hav-
ing an additional teacher might be considered as an invasion of their professional
space. Murawski and Swanson in Ervin, (2011) found that some teachers were op-
posed to using collaborative teaching because they were not willing to share instruc-
tional responsibilities. These differences might also stem from philosophical stand-
points. For example, some teachers might not support the use of collaborative teach-
ing because they are opposed to the philosophy of inclusion (i.e., including students
with special needs in regular education classrooms). Students with special needs may
present characteristics that place them outside of teacher’s tolerance and they may al-
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so need extra attention from the teacher thereby slowing instructional pace. It is de-
mands such as these that make the use of collaborative teaching complicated.

o Other challenges according to a collaborative learning study conducted by Lee and
Bonk cited in Lin (2015) include: member isolation in virtual teams, generation gaps
and age differences in the acceptance of collaboration tools; lack of technology sup-
port for learners, lack of learners' awareness about effective collaboration processes
and strategies; and lack of learners' technological skills and knowledge about collabo-
ration tools.

Strategies for enhancing collaborative teaching and learning

Collaboration, just like any other skill, can be improved upon with practices. Here are some
strategies to set the stage for successful, high-quality teacher collaboration in Post-COVID -
19 era.

Develop and Agree upon a Shared Vision and Mutual Goals: The level of ownership
teachers feel about the process determines how much time and energy they really put into
collaborating. Having a shared vision and mutual goals can lead to the buy-in required for
teachers to have a genuine sense of ownership. For example, if your team identifies that it is
committed to building relationships with students and students’ learning, it will set goals re-
lated to that vision, discuss how to reach the goals, and assess progress regularly.

Provide honest and open communication. Good team collaboration relies on open and
truthful communication. The more people feel they can contribute and the more ideas can be
shared, the more productive the team will become.

Encourage creativity: A collaborative team should be innovative and capable of creating
space for creativity where both teachers and students can demonstrate their level of commit-
ment towards attaining the stated learning objectives. For instance, brainstorming sessions
can be a great way of opening up your team to creative thinking.

Use of Technology: Technology has provided enough tools and equipment for teaching and
learning. Collaborating teachers should adequately adopt suitable technologies for enhancing
teaching and learning. Students’ learning can be significantly enhanced through the use of
technology. Students are frequently ahead of their teachers with their knowledge of technolo-
gy. It is important for teachers to be as current as possible in the use of instructional technol-
ogy and team should have time spent talking about technology integration while collaborating
during teaching and learning.

Share Knowledge, Insights, and Resources. Knowledge, as they say, is power. And if
knowledge is shared among the team, they will feel more empowered to contribute on an
even playing field. For instance, file-sharing software can help the team access the resources
they need to do their jobs more effectively.

Developing Collaborative Capabilities: To collaborate effectively, teachers need to be de-
liberate about developing their collaborative capabilities. This includes: actively contributing
to a safe and supportive teaching environment, being skilled at managing teaching/ learning
situations including learning facilities, having growth mindset, taking collective responsibil-
ity for the well-being and success of all learners.

Additional Task/activities: Some teachers usually develop task or activities that can rein-
force, enrich, or extend learning. When students complete a particular learning activity early,
they are expected to “go to” and complete an anchoring activity. Activities may include read-
ings, cumulative review sheets, computer work or other ideas teachers develop. Team mem-
bers can discuss the different types of anchoring activities that work or might work in their
individual classrooms.

Examining student work: - This can be a valuable use of time. There is often a discrepancy
from teacher to teacher in determining what constitutes rigorous work. Team members can
bring work samples to team meetings and discuss how they go about assessing students’
work.

89



ISSN 2735-9506 Bichi Journal of Education 17(1) June, 2023

Post COVID-19 Era

Post Covid-19 era is very significant in the restoration of normal academic activities in the
various institutions of learning. The pandemic and the social distancing that followed has af-
fected education. In order to keep education running, educational institutions had to quickly
adapt to the situation. This has resulted in an unprecedented push to online learning. This sit-
uation had almost led to the negligence and to some extent abandonment of the conventional
teaching strategies. Post COVID-19 era should usher in some of the best conventional ap-
proaches such as demonstration, collaboration, discussion, field trip among others in collabo-
ration with Information and Communication Technology (ICT) to enhance teaching and
learning towards accomplishing the set goals of the education systems at all levels.

Presently, many institutions of higher learning are relying heavily on information technology
for teaching and learning with little emphasis on conventional instructional delivery system.
According to Selwyn (2019), educational institutions are increasingly quantifying their opera-
tions, which create a temptation of using data for surveillance rather than support for educa-
tion. Technology and datafication of education according to Birch et al. in Terds, Suoranta,,
Terés,. et al.(2020) are typically synonymized with progress and economic growth. The pro-
ponents of data mining argue that education generates growing volumes of data, so this data
should be processed and applied to improve students’ education achievement in post COVID-
19 era.

Educational Achievement

The overall educational performance of students can be enhanced at post-COVID-19 Era
when collaborative teaching and learning approach is adopted and practised. As a result of
COVID-19 pandemic, many countries of the world adopted social distancing as one of the
measures for mitigating its spread. Collaborative teaching and learning approach has equally
been extended to classroom learning situation. Students are being taught in groups. There-
fore, adopting collaborative teaching technique with utmost commitment in the utilization of
industry 5.0 technologies in practice will enhance students’ academic performance. Students’
performances, according to Leonard and Leonard in Oliver (2007), will be enhanced only
when the instructional staff function as a team and abandon the traditional norms of isolation
and individualism. The shared responsibility of teamwork and mutual support requires time,
hard work, and skill development. Educators must have a commitment to assist all students in
their learning. Cefai (2008) believed that classroom teachers who promote collaboration
among their peers while also participating in collaborative groups assist in creating a success-
ful learning environment where students thrive, grow and achieve educationally, behavior-
ally, and socially. Blanchard (2007) believed that collaborative teams accomplish work, make
better decisions, solve problems that are more complex, enhance creativity, and build skills
more than working in isolation. For people to work collaboratively in the school setting, they
must have skills, tools, and information. Also, they must trust each other and be actively in-
volved and included in all of the collaborative processes for educational growth and devel-
opment.

2.0 Recommendations

The following recommendations are made to further enhance the use of collaborative ap-
proach in teaching and learning:

i. There should be adequate provision of learning facilities such as robotic, artificial in-
telligence, 6G network among others that will enhance the preparation of teachers and
adoption of Industry 5.0 technology for training and retraining of teachers. This will
on the long run enhance students preparation and academic performance.

ii. Teacher education programmes need to develop and offer mandatory courses to pro-
spective teachers focused on collaborative teaching and the involvement of Industry
5.0 technology. This is to ensure that they have conceptual knowledge needed for the
future and the use of the technologies for collaborative teaching before they are em-
ployed.
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iii. Placement for student teachers should be made in classrooms where collaborative
teaching approach is the instructional delivery model. This will allow the prospective
teachers to see collaborative teaching in practice, thereby giving them the much need-
ed practical experience. Research demonstrates that teachers benefit immensely from
professional and academic preparation in school-based practices

iv. There is also a great need for teachers who are already on the job to be adequately
trained in the use of Industry 5.0 technology for practices stipulated in the philosophy
of inclusive education such as collaborative teaching.

v. School managers and administrators need to develop and offer professional develop-
ment opportunities in the area of Industry 5.0 technology on a regular basis centered
on the implementation of collaborative teaching to their teachers. Professional devel-
opment is a critical factor for the implementation and sustainability of collaborative
teaching practices for educational growth and development.

3.0 Conclusion:

COVID-19 had come and the entire world including Nigeria felt its impact, and gradually, it
has been contained to a great extent. Therefore, educational sector must live above board by
coming up with more robust approaches in addition to the virtual teaching and learning
strategies already given priority. Collaborative teaching and learning approach becomes very
handy and an option that should be embraced. COVID-19 has increased consciousness in the
education sector with regards to social distancing which has invariably lead to regrouping of
students for instructions, involving more teachers in teaching few students and deployment of
industry 5.0 technologies and other ICTs for teaching and learning. These attributes should be
galvanized and re-modelled into approaches for sustained collaborative teaching and
learning. This paper identified challenges of using collaborative approach to teaching and
learning as well as strategies for its improvement. Other suggestions for continuous
improvement were also identified. Their uses, therefore, will on the long run help in the
realisation of Nigeria’s educational objectives and goals in post COVID-19 era.
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