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Preface

Teacher Education, teaching and learning in general are facing unprecedented chal-
lenges in the wake of the Covid-19 pandemic. Digital technologies have impacted
all walks of life, including education. Indeed, digital artefacts and applications have
reshaped teacher-learner interactions within and beyond the four walls of the class-
room. Moreover, digital technologies have increasingly become the means to ensure
the continuity of education during the Covid-19 pandemic. As such, teacher educa-
tion institutions have to embrace digital technologies. This book relates to the expe-
riences and initiatives of teacher education institutions in the Southern Africa region
to empower teacher educators and teachers to cope with teaching and learning in
the digital age. The book covers the impacts of digital technologies on the teaching
and learning process. Online and blended learning, digital pedagogies, the design
of curricula and learning experiences to address the learning needs, and profiles of
learners were considered in this book.

The aim of this book is to explore the experiences of lecturers, student teachers and
teachers within the wider context of teacher education in the digital age. Uniquely,
the chapters in this book come from diverse institutions within the Southern African
region and as such present a view of the nature of teacher education specifically also
in terms of the context of the Covid-19 pandemic. The different book chapters also
present how the Southern Africans have harnessed digital technologies for educa-
tion. This book is divided into four sections relating to (1) Introduction, Challenges
and Needs, (2) Experience Sharing, (3) Different Approaches, and (4) STEM and
Language Learning.

Based on an abstract prepared by the editors, a call for book chapters was launched
to interested contributors in the SouthernAfrican region in February 2021 afterwhich
chapters were selected through a blind peer-review process.

The target audience of this book would specifically be academics and researchers.
Furthermore, the chapters in this book contain original research content which have
not been published before, and no part of the book has been plagiarised. The book
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has been subjected to an independent and rigorous peer-review process. This book
is the outcome of many months of online collaboration among the editors.

Mahikeng, South Africa
Reduit, Mauritius
Reduit, Mauritius

Jako Olivier
Avinash Oojorah

Waaiza Udhin
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Part I
Introduction, Challenges and Needs



Chapter 1
Exploring Perspectives on Teacher
Education in the Digital Age:
An Introduction

Jako Olivier, Avinash Oojorah, and Waaiza Udhin

Abstract This introductory chapter outlines the rest of the publication with regard
to different perspectives on teacher education in the digital age. Apart from a brief
contextualisation, this chapter then unpacks the nature and relationships between the
chapters that follow.

Keywords Teacher education · Digital age · Educational technology · e-learning ·
Blended learning

1.1 Introduction

This book explores the nature of teacher education in the digital age. This
phenomenon should be considered in a time where both key concepts are very
complex as teacher education should—due to the needs of a changing society and
technological context—be regarded as a lifelong, dynamic and iterative process and
an age which is digital in the sense of ever-expanding technological advances occur-
ring in a digitally divided world where access to technology is still not given in all
contexts. In a world where there has been a lot of inequality in terms of teacher
education (Verma 2021), there is a need to consider how this aspect functions in
terms of a digital age. Indeed, Teacher Education could be seen as a lifelong process
rather than one that can be completed after a few years of “training”. Teachers should
be comfortable with working with risks and change, digital technologies being one
of the major sources of risk and change in the profession (Christie 2018). Moreover,
there is also the issue of teachers and students having different levels of experience
and expertise in terms of technology (Prensky 2001). It was significant that from the
chapters the impact of the COVID-19 pandemic, although not the focus of the book,
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4 J. Olivier et al.

was evident as this accelerated the need for greater integration and use of technology
in the teacher training sphere. This book hence links up with the wider discourse
on teacher education within the context of the COVID-19 pandemic (cf. Allan et al.
2020; Ellis et al. 2020; Ferdig et al. 2020; Flores and Swennen 2020; Moorhouse
2020).

This book brings together original research conducted by a team of leading
regional education experts on teacher education specifically in terms of the digital
context from research done inBotswana, Eswatini,Mauritius,Namibia, SouthAfrica,
Zambia and Zimbabwe. The chapters show how teacher educators and teachers
have creatively embraced digital technologies in the region. In the next section,
an overview of the chapters that make up this publication is provided.

1.2 Chapter Overview

Like various countries around the globe, the SADC region encounters numerous chal-
lenges regarding the education and skills development sector. The main difficulties
are mainly about “ensuring access, equity, efficiency, relevance and democracy in the
educational and training policies” (SADC 2012). This publication brings together a
number of exceptional conceptual and empirical studies related to teacher education
within the Southern African region. As such, this book presents a unique view of
teacher education in terms of the digital age in four thematically grouped sections.

Apart from this chapter, the next three chapters form part of a section that provides
an overview of the introduction and some challenges and needs within the teacher
education context. In the second chapter, Mmabaledi K. Seeletso from Botswana
sets out an important theoretical framework for this book as this conceptual chapter
considers the affordances of improved digital skills and competencies of teachers in
the digital age. This chapter also clearly situates this book within a Southern African
context which results in not only certain challenges but also many opportunities.
Importantly, this chapter concludes that teacher training systems should provide
sufficient training. Moreover, there is a need to adapt social practices with regard to
technologies in order to allow for effective implementation adoption and transforma-
tive teaching in most African institutions. Teacher training should be cognisant of the
fact that the student populations at the school level are changing and are increasingly
exposed to technology. Hence, teacher training should adapt to this dynamic and
technologically integrated milieu. Finally, this context has the potential to facilitate
greater participation and opportunities for knowledge creation by students as they
may be more informed about technology than their teachers.

Chapter three focused on special needs education teachers enrolled for open
distance learning (ODL). This chapter, by Thomas M. Kaputa, Gistered Muleya
and Francis Simui, explored the resultant reactions of ODL institutions in response
to the disruptions of COVID-19 in Zambia and Zimbabwe in terms of the students’
perspectives. This qualitative study with special needs education teachers at two
selectedODL institutions involved participants sharing their experiences during their
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practical work as well as the use of e-portfolios. The participants in this study showed
varied experiences and this led to some practical recommendations. In this regard,
thorough training in e-portfolio management and highlighted implementation were
recommended as being very important. The participants also felt a need that explicit
instructions should be provided and there seems to be a need for upgrading technical
elements.

The focus of chapter four, by Tshepo Batane and Chandapiwa Butale, is the
assessment processes in a technology course for an in-service teacher education
programme at a selected university in Botswana. Importantly, it is evident that assess-
ment plays a critical role in contributing to the development of teachers’ competen-
cies in using technology for teaching. This research advocates that the process of
preparing teachers to use technology should be a comprehensive one that involves
the development of appropriate skills needed for effective technology-based delivery.
Despite some experienced teachers in this research showing skills in what could be
considered traditional teaching aspects, they lacked technology-related skills. The
chapter reported differences in skillsmastery in different contexts. Finally, the chapter
also emphasises the need for the provision of digital resources in schools. It was also
recommended that some form of assessment be continued on the teachers beyond
the training to ensure that they sustain technology use in their work.

The next section relates to experience sharing. The fifth chapter by Overson
Shumba, Leonard Nkhata, Alex Simpande and Chewe Fwalo explores experiences
of adopting emergency remote teaching and the transition to virtual learning in the
context of a teacher education programme at the Copperbelt University, Zambia.
This research found that lecturers and students demonstrated that the transition from
remote teaching to online learning posed certain problems that had to be addressed at
both institutional and personal levels. There is evidently a need to improve connec-
tivity and to allow capacity building as well as provide psychosocial support for
self-direction in blended learning environments specifically in the context of the
COVID-19 pandemic and other similar emergencies. The need for development in
terms of self-directed learning and information processing was clear. The chapter
concludes by emphasising the need to re-envision the focus of their teacher education
programme in terms of the emerging capacity building needs.

Chapter six, written by Moffat C. Tarusikirwa, aimed to understand the expe-
riences of academics at the Zimbabwe Open University regarding teacher devel-
opment at diploma, undergraduate and postgraduate levels in the age of ICT-based
teaching and learning technologies. Furthermore, this chapter specifically highlighted
the delivery of effective teacher development programmes in an Open and Distance
e-Learning (ODeL) Institution in Zimbabwe. From the research, a number of issues
affecting teacher development were identified, and it is stated that teacher develop-
ment should evolve in line with technological changes. Evidently, the COVID-19
pandemic also prompted changes as face-to-face interactions were not possible. It is
also noted that there is a need to build on the existing teacher development models to
infuse ICT-based supervision tools that benefit students and fulfil teacher develop-
ment standards. Apart from needs around infrastructure, skills of both students and
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teachers need to be developed to be responsive to the requirements of increased ICT
integration.

The next section handles different approaches. In chapter seven, Vicky Avinash
Oojorah and Waaiza Udhin explore the transformation of traditional teaching and
learning environments in the primary sector through the introduction of tablets and
projectors in classrooms in Mauritius. This study specifically focused on the effec-
tiveness of the empowerment sessions for educators of the Early Digital Learning
Programme instituted by the Mauritian Ministry of Education. In this process, they
assessed teachers’ understanding of the functionalities of a Classroom Management
System; measured teachers’ abilities to create, edit and push e-assessment activi-
ties; and also explored the use of tablet technology by teachers at the classroom
level. This research showed that educators not only would be able to implement
the technology at the classroom level but also create a context conducive to trans-
formation in the wider teaching and learning practices. The authors emphasise the
importance of certain in-school factors such as the teaching and learning spaces
as well as support from management; out-school factors such as the policy frame-
work, development opportunities and support; and educators being able to plan their
lessons in a skilful manner. Finally, the WAVI radar diagram is proposed, and this
diagram illustrates the capabilities of educators to integrate technology in a given
educational context. This instrument specifically identifies the following as being
important factors in this context: Teacher Attitude, Teacher Knowledge, Teacher
Skills, Support from School Management, Teaching and Learning Space, Support,
Continuous Professional Development and the Policy framework.

Chapter eight, written byWaaiza Udhin andAvinash Oojorah, continues the focus
on teacher education in theCOVID-19 context inMauritius. This chapter explored the
affordances of webinars as a means of delivering content on an e-learning platform.
This research specifically provides insights into how awebinar was organised, imple-
mented as well as the assessment of learners’ experiences. In this regard, the chapter
relied specifically on autoethnographic data from notes, e-mails and other documents
that charted the preparation and implementation of the webinar. The emphasis of this
researchwas also to foreground the conceptualisation of thewebinar and itsmeaning-
fulness as a learning activity without downplaying the technological configurations
relevant to the intervention. This chapter concludes by stating how the webinar could
have been enriched through greater attendee participation and input. Furthermore,
the chapter illustrates the functional, social and educational affordances of webinars.
Finally, it was also clear that the students attending the webinar felt confident that
they would be able to replicate the process of setting up a webinar as well.

Chapter nine, written by Eveline O. Anyolo and Sirkka A. N. Tshiningayamwe,
pertains to the contribution of online collaborative learning to Education for Sustain-
able Development in teacher education in the context of Namibia. This research
showed that students were able to develop several sustainability competencies by
doing sustainability tasks using online platforms. Some challenges were experi-
enced in terms of creating space for effective collaboration online, and students in
this study expressed a preference for face-to-face interaction for the sake of collab-
oration. However, the students acknowledged the importance of collaborative tasks.
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This chapter emphasised the importance of students being collaborative, communica-
tive, problem-solvers, good listeners, critical thinkers and able to take responsibility
for their own learning. This chapter also recommended that students are capaci-
tated towards improved communication in groups, developing collaboration skills,
allowing for equal participation in collaborative work and being able to manage time
as well as conflicts.

The final section relates to STEM and Language Learning. In the tenth chapter,
Marietjie Havenga and Jako Olivier researched student teachers’ active involvement
in online robotics simulations, as part of a module on Information Technology at a
South African university, with the aim of developing essential skills for the digital
age. This chapter specifically focused on how student teachers can develop essential
skills for the digital age through robotics simulations. Within this unique multimodal
environment, it was found that student teachers were able to act in a self-directed
manner towards developing several skills. Specifically, this involved problem-solving
by relying on knowledge of the specific semiotic resources used within the robotics
simulation environment. However, the importance of certain cognitive and self-
directed learning skills, reflective practices as well as unique technical skills was
evident. Furthermore, this chapter also relates to elements of innovation through
active involvement in online robot simulations by the students. Finally, a need for
differentiated and scaffolded support for student teacher learning in the context of
robotics was noted.

In the eleventh chapter, Aletta Mweneni Hautemo and Michele F. van der Merwe
explored the use ofWikipedia in presenting an educational design using amultimodal
approach in structured environments in which interconnected text-based tasks are
presented to stimulate dialogical interaction that could lead to a higher level of crit-
ical thinking in students specifically within the context of two Namibian languages.
In this study, Wikipedia was used as a tool for language translation from English
second language into Oshikwanyama and Oshindonga first languages, respectively,
by pre-service language student teachers at a tertiary institution in Namibia. This
study not only showed how using aWikipedia translation task responds to the educa-
tional demands of the Fourth Industrial Revolution, but it also has the potential to
aid the promotion and development of the languages of Namibia at the tertiary level.
Furthermore, theWikipedia translation task used for this research sets a good example
of how student teachers and teachers can apply translation in a technology-enhanced
setting for language learning. The skills learned through the process helped the partic-
ipants to be able to translate in a bilingual setting and to be able to communicate
effectively in both the relevant first and second languages. The task also influenced
the way the whole learning community perceived translation in the classroom for
teaching and learning languages. In conclusion, this chapter recommends the appli-
cation of Wikipedia translation as a multimodal method that highlights the notion
that bilingualism should be seen as an asset instead of a liability in language teaching
and learning environments.

Educating French teachers within a digital era is the focus of chapter twelve which
was authored byKaren Ferreira-Meyer, Albertus Barkhuizen andKarin Schmid. This
chapter also approached this topic within the COVID-19 context and the challenges
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posed in terms of French teacher training specifically in Eswatini and South Africa.
This chapter considered the ways in which teachers of French in these two countries
are trained at both pre- and in-service levels. A need for the digitisation of French
teacher training in this context is evident, and this chapter engaged with the relevant
variables and contextual factors pertaining to this process. Information was gathered
from French lecturers and teachers in the selected countries. This research found
that among the participants, there is a lack of understanding regarding pedagogical
approaches and teaching methods specifically with regard to online teaching and
learning. From this research, it is clear that further training is necessary in order
to adapt to the digitisation of teaching and learning and to implement pedagogical
approaches suited to the digital era. The chapter recommends developing relevant
pedagogical approaches and skills for the purposes of this field in a digital context.

The final chapter, written by Jayaluxmi Naidoo and Asheena Singh-Pillay,
involves research on digital pedagogy for mathematics and technology education
at a South African teacher education institution. This qualitative study considered
mathematics and technology education students’ perceptions and experiences of
digital pedagogy. For this study, postgraduate mathematics and technology educa-
tion students, who are also practising school teachers, were invited to take part
in interactive online workshops and interviews focusing on teaching and learning
using selected digital tools. This chapter found that in this context it is clear that
digital pedagogy has strengths for teaching and learning. Furthermore, it is evident
that digital pedagogy can empower and motivate teachers and that digital pedagogy
inspires virtual collaboration among the connected online community. Finally, the
research also showed that digital pedagogy exposes specific unique challenges in a
developing country such as South Africa.

1.3 Conclusion

The chapters in this book provide an interesting overview of the implications of the
digital age for wider teacher education in seven Southern African countries. Two
central themes emanate from the chapters: (1) The uniqueness of the region in terms
of the need for development in terms of technology and especially skills among
students and teachers in order to be effective in a digital context; as well as (2)
the significant effect the COVID-19 pandemic has had on prioritising the need for
learning to be negotiated digitally.

When it comes to skills, the needs are varied and often aligned with the avail-
ability of technologies within certain teacher training institutions. However, from
the research presented in this book a number of highly successful interventions were
discussed and the affordances of tools such as tablets, strategies such as collaborative
learning and different platforms allowing for virtual learning, robotics simulations
or e-portfolios were evident. It is also clear that for teacher education in the region,
multimodal approaches are highly relevant and the issues around special needs and
language were also prominent in these chapters.
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In conclusion, apart from the informative overview of some experiences around
teacher education in a digital age researched in this book, this publication also
provides recommendations for similar contexts internationally.
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Chapter 2
Teacher Education in the Digital Age:
Opportunities and Challenges

Mmabaledi K. Seeletso

Abstract This chapter considers some possibilities that may result from improved
digital skills and competencies of teachers in the digital age. The chapter, conceptual
in nature, also considers challenges that teachers face in the digital age. Available
literature has been used to inform this conceptual chapter which looks through the
lens of Gibson (1979) affordance theory. Bates (2016) argues that teachers must use
ICTs for teaching to remain relevant. Digital technologies have proved that they can
allow teaching and learning to continue during pandemics and crisis situations. This
calls for stakeholders to engage and interact meaningfully through ICTs. Teachers,
as key stakeholders in the education space, need to master technology use to enhance
and improve their pedagogy and andragogy. However, research shows that digital
technologies also present some challenges when used. Change in teacher education
is key and needs to be prioritised. Teachers need to be nurtured into accepting and
embracing technology, though some may resist (Fullan 2006). Citizens of Southern
Africa continue to be frustrated by the digital gap in their countries. Therefore, it
remains a challenge for their governments to support and give teacher education in
the digital age the urgency it needs.

Keywords Affordance theory · COVID-19 pandemic · Digital age · Resistance to
change · Teacher education

2.1 Introduction

Teachers across the world are faced with an unprecedented change characterised by
a number of factors, including diverse students as well as having to cope with ever-
changing technology. To effectively face and overcome these challenges, teachers
need solid grounding and training in technology-enhanced teaching for them to
acquire the necessary skills and competencies. This will make them not only conver-
sant with teaching in the digital era but also in dealing with the technological delivery
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that characterises the Fourth Industrial Revolution (4IR). The digital age is charac-
terised by the use of technology. Even in the past, technology has always been used
to support face-to-face teaching for improved delivery. Srinivasan (2017) observes
that the digital revolution has and continues to change and impact peoples’ lives,
including how information is shared. Sharma (2017, p. 10) contends that “the digital
revolution has transformed almost everything from our work at our organisations to
our daily routines”.

Teacher education needs to be geared towards promoting growth for knowledge
creation. In most educational institutions in Africa, teachers lack basic training to
match the world of rapidly changing technologies used for teaching and learning.
This requires teacher training and development strategies that would expose them
to new methodologies and strategies for technology-mediated or enhanced learning
(Serafino 2019).

Over the years, institutions have made great investments to add technologies to
support teaching (Elliot 2018; Glushkova et al. 2019), and it is now increasingly
common for students to be encouraged to bring their gadgets, such as phones, to
schools. In the past, in developing countries such as Botswana, gadgets were confis-
cated when students were caught with them. This does not happen anymore, as these
once-forbidden gadgets are now used as teaching tools by teachers and as learning
tools by students. Sharma (2017, p. 10) postulates that technology “is transforming
the way children and young people play, access information, communicate with
each other, learn, relearn and unlearn”. Children are now playing active roles in their
learning due to the classroom transformation brought about by technology. Teachers
need to be trained on how to develop interactive, online content, and this increases
teachers’ knowledge, as they can collaborate on content design and development to
produce high-quality content which will be a team product. As observed by Sharma
(2017, p. 10), “teachers in this ever-changing digital era need a good balance of
theoretical and practical knowledge to provide a solid foundation for their teaching”.
Leu et al. (2004) also appreciate the changing roles of teachers due to technology
use. They note that teachers should be familiar with twenty-first-century students
and understand their way of thinking for them to cope with the digital age (Leu et al.,
2004).

This chapter is divided into four sections. In the first section, the introduction
provides the background, and the definitions of the keywords used in the chapter
are provided. The latter are affordance theory, COVID-19 pandemic, digital age,
resistance to change, and teacher education. The second section foregrounds and
argues the topic through the lens of Gibson, using his affordance theory. The third
section discusses key issues that can be addressed by appropriate teacher education
in the digital era. In the third section, the possibilities and challenges of teacher
education in the digital era are also discussed. The section acknowledges that teacher
education remains key to what the education system always turns out to be, including
throughput in terms of students’ academic performance. The section appreciates that
most teachers may have been trained before technology was emphasised and adopted
to facilitate teaching and learning and that to fit well in this digital era and in the
4IR, teachers need to be skilled in teaching through technology. The section further



2 Teacher Education in the Digital Age … 13

emphasises that teachers should be exposed to accessible technology resources so
that they can teach through the available technology methodologies by using the
platforms for teaching at hand. In addition, the section appreciates the possibilities
and challenges that comewith digitising teacher education.The fourth and last section
concludes the chapter, and salient recommendations are made to develop teachers
who can effectively use technology to enhance teaching and content delivery.

Definitions of keywords

In this section, the keywords used in the context of the chapter are defined. Some
of the definitions have been used as coined by the authorities. However, some of the
definitions are provided by the author to suit the context in which they are used in
the chapter.

Affordance theory has its origins linked towhat the environment can afford or give its
inhabitants. In this context, affordance theory refers to the available technology and
how students and teachers can use these for their own benefit and advantage. This,
in other words, refers to possibilities that one can derive from one’s environment.

Zu et al. (2020, p. 15) define the COVID-19 pandemic as “pneumonia associated
with a novel coronavirus, severe acute respiratory syndrome (SARS) coronavirus 2”.
This definition has been corroborated by Zheng et al. (2020). COVID-19 became
a global pandemic at the beginning of 2020, disturbing most sectors from doing
their usual businesses. The education sector was not spared, as students across all
levels around the world had to stay home to observe the health protocols of social
distancing.

The digital age refers to a time when machines dominate jobs that were in the
past done by human beings. This is an era characterised by high technology use. We
are currently living in the digital age, also known as the industrial revolution or the
digital era. The use of machines to improve delivery and production has heightened
during the digital age.

Resistance to change refers to an act where an individual opposes change or is not
ready to accept new measures, especially those proposed by leadership. Whenever
change is introduced in an institution or organisation, accepting it will differ among
the stakeholders, especially employees where the change is being introduced. Some
people will embrace and accept the envisaged change immediately, while others will
take some time to accept it. Some people may also completely reject the envisaged
change without even giving it a chance. The latter group comprises people who will
resist change, making it their duty to oppose whatever change is proposed.

Teacher education involves teacher development and training strategies and
methodologies. This is usually informed and guided by policies and procedures
that must be implemented to ensure effective teacher education. Teacher education
remains themain issue in the effective delivery of the curriculum in the entire learning
process.

Technology and digitisation are used interchangeably to mean the same concept
in this chapter.
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Research Question

The following research question guides the discussion in this chapter.
What are the main opportunities and challenges teachers experience due to the
digitisation of education?

2.2 Affordance Theory

Gibson (1979) explains affordance theory as an environment that offers several oppor-
tunities to the different animal species that live in the environment. In his view, these
different animal species have different ways of life, and they use the environment in
different ways. Gibson (1979, p. 129) contends as follows:

There are all kinds of nutrients in the world and all sorts of ways of getting food;
all sorts of shelters or hiding places, such as holes, crevices, and caves; all sorts of
materials for making shelters, nests, mounds, huts; all kinds of locomotion that the
environment makes possible, such as swimming, crawling, walking, climbing, and
flying. These offerings have been taken advantage of; the niches have been occupied.
But for all we know, there may be many offerings of the environment that have not
been taken advantage of, that is, niches not yet occupied.

2.2.1 The Affordances Theory Applied

Technology, by its very nature, involves several aspects. It must be appropriate for
use by a group of people and should be easy to use for them to accept and embrace.
Appropriate, user-friendly technology needs to have an Internet connection available,
gadgets that are affordable and easy to use, and technical support readily available,
among others. All these are needed to equip a twenty-first-century teacher who is
faced with teaching millennials, also known as the “computer generation”. Bates
(2016) contends that technology should be about tools that may be used to solve
real-world problems and not some assortment of tools that would create even more
problems (of use) for users. Technology should also have relevance to the people’s
culture for them to be able to embrace it.

Technology for teaching should be useful, with affordances for different types
of learning to increase participation (Kaplan and Haenlein 2016). Media used for a
particular level, for instance, should be able to bring out desired learning outcomes,
especially understanding of content by students. As such, the media used must
package and present content in a way that allows users to access and use it with
ease. The technology adopted for use should facilitate easy understanding of instruc-
tion and should accommodate all that is necessary to support text. Technology also
needs to be able to fully engage students with a wide range of activities for them to
be actively involved, even in the absence of their teacher.
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Furthermore, the identified technology should have the ability to facilitate the
different forms of interaction that characterise digital learning. This includes inter-
action between students; interaction between students and their teachers; and inter-
action between students and their content, among others. The cost of technology and
the demographics of users must also be considered. It is also important to establish
the reliability of technology before it can be adopted for use. The adopted technology
must be easy for users or their institutions to maintain and upgrade, especially for
teachers who are not technology specialists, as is common in most institutions. If the
technology adopted for use requires advanced expertise, it is important for the insti-
tution to have the necessary support readily available for the technology to remain
effective.

Change is never easy, and different people adopt and accept technology at different
times. As such, some teachers may be slow adopters and thus take time to embrace
the change that comes with technology. They may feel uncomfortable embracing
something they feel is not from their “world”. In developing countries, it is even
worse, since teachers, just like most of their students, experience the digital gap,
which makes teacher development difficult to achieve (Adnan and Anwar 2020;
Serafino 2019).

2.3 Key Issues on Teacher Education in the Digital Age

The digital age can present numerous issues in the education sector. This section
discusses opportunities and challenges that teachers can expect to face with the
introduction of technology in learning institutions in the digital age.

2.3.1 Opportunities for Improved Teacher Education
in the Digital Age

Srinivasan (2017) contends that digital learning promotes growth. Teachers need to
receive effective training to be able to teach using technology. They need to be helped
to acquire the necessary skills and competencies needed to teach in the digital age.
Teacher education needs to use methods and strategies that can help develop and
transfer the necessary skills for a knowledge-based society.

2.3.1.1 Knowledge Creation

Through digital teaching, teachers are able to help their institutions to promote,
create, and use online resources to facilitate a more conducive teaching and learning
environment (OECD 2017). Resources pulled together can further facilitate and
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encourage active learning and collaboration. To fit into the envisaged knowledge-
based economy, teachers, as knowledge creators, must be exposed to the necessary
training to enable them to achieve this. Teachers need to move away from tradi-
tional teacher-centred instructional practices where they view themselves as more
knowledgeable.

Technology-enhanced teaching promotes teamwork. Teamwork allows teachers
to complement each other and thus deliver high-quality content which can be updated
as and when necessary and used by other institutions. Digitisation also brings with it
the ability to create, not just to be users of open educational resources (OERs), which
is a form of open education (Bates 2016). OERs are “digital educational materials
freely available over the Internet that can be downloaded … without charge, and
if necessary adapted or amended” (Bates 2016, p. 34). OERs facilitate expanded
access to knowledge through quality materials developed by teachers and educators
in general. Digitisation does not only encourage the development and sharing of
resources by teachers, it also facilitates active learning and sharing of resources by
students. Bates (2016) notes that teachers can give students assessments on which
they can work together to capitalise on the interaction they have to access the digital
information at any time they sowish.Digital teachinghelps both teachers and students
work as a team. This helps them solve problems collaboratively, as a collective. The
available social tools enhance teaching that always keeps students active. Digitisation
can help computer-assisted teaching which facilitates computer-marked assessment.
The computer-marked assessment can be programmed such that it guides students on
the questions they get wrong and may even provide correct answers for students to
appreciate where they have gone wrong. The feedback assessment in the computer-
marked assessment can then help explain to students where they went wrong and
help improve their performance.

2.3.1.2 Increased Interaction and Support

Following the interest in online teaching, traditional instructors continue to add more
online components to their classroom teaching, including the use of PDFs with their
notes. Most learning institutions are now going fully online for their delivery and
support. In the words of Bates (2016, p. 33), “[f]ully online learning is now a key
component of many schools and post-secondary education systems”. The digital
world facilitates interactive learning through webinars, video conferencing, and
discussion forums, among themany possiblemeans. Digitisation allows for the use of
audio, which is important for language teaching, as it requires a lot of technical profi-
ciency. It also allows for the use of videos. Digitisation allows teachers to use videos
to capture experiments that cannot be done or explained by othermedia. Hence, Bates
(2016:245) argues that “digitised teaching can create and present original teaching
content in a rich and varied way”. He further contends that digitisation allows for
“[c]omputer-based animations and simulations” (Bates 2016, p. 246), which helps
bring technology-mediated teaching as close to reality as possible.
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Teachers are responsible for both their teaching and students’ learning. Therefore,
they need to support and motivate all students they teach—both the highflyers and
the slow learners in the digital environment. Teachers are also expected to monitor
how students manage their time. Flipped classrooms are gradually getting common
with the advent of digitisation, especially in tertiary institutions. This allows for
lecturers to pre-record the session, and students can then watch it later on their own.
There are usually discussions and assessments based on the recorded content to check
students’ comprehension. All of these are vital to creating an inventive and interactive
educational establishment (European Commission 2017; Khireddine 2020).

Institutions use a learning management system (LMS) to work in the learning
environment. Both teachers and students should be knowledgeable about both the
LMS and the different learning environments for them to participate meaningfully in
the teaching and learning processes. Teachers must be a step or two ahead to be able
to guide their students. Active learning takes place in an LMS when various groups
interact with one another: students and teachers interact; students interact among
themselves; and students interact with their course content. Such interaction can also
be a response to other learning forums, such as discussions, chats, or responding
to quizzes or other activities meant to check the students’ comprehension levels.
Online discussions can be asynchronous, where they are delayed, or they can be
synchronous, where they are instant and done in real time. All these are possible
in digitised teaching and learning. The main advantage is that students can always
revisit sites if they missed something or if they wish to go through some content
once more. More teachers and instructors have over time embraced online learning
and now use online systems such as LMS to store content (Bates 2016). In the
past, there has always been paper all over in some schools, with high possibilities
of information either getting lost or confidential documents getting misplaced or
ending up in the wrong hands due to poor record keeping. With digitisation came
more reforms that brought with them improved filing systems which can be created
in the LMS for electronic record filing. However, digitisation development is not
without its downside. The machines and other gadgets need frequent maintenance
to remain fully operational. These machines and gadgets may crash, leading to the
loss of critical information if not backed up safely elsewhere.

2.3.1.3 Teacher Training and Development

From the literature on teacher training in the digital age, teacher training and devel-
opment remain critical for the education sector to effectively address the changes
brought about by technology. Students that remain physically apart are brought
closer to each other and even closer to their teachers by technology. However, it
is important to know that, for this to happen, teachers need to acquire the necessary
skills to use technology tools. Developing and empowering teachers will help them
become skilled and competent enough to deliver content in the digital era. This will
help promote social presence, even when the teacher and their students are physically
apart. Teachers need to get the necessary training to facilitate technology-mediated
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delivery. This can help them become innovative in their teaching, compared to the
traditional teaching and learning systemwhere there were no resources that enabled a
technology-enabled teaching environment. Primarily, teaching with technology will
facilitate knowledge creation among teachers. Labbas and El Shaban (2018, p. 53)
observed that “it is vital that educators are familiar with new educational changes,
mainly those changes which are connected to technology”. Digital teachers will,
therefore, need to be great innovators to remain relevant in the digital era. They need
skills to facilitate the design and development of highly interactive content. Tech-
nology further creates lifelong learners. This is because every day presents something
new to learn and allows teachers to keep abreast of new developments and emerging
trends as well as changing technologies related to teaching as they collaborate with
both their peers and students. Digitisation allows for skills- and knowledge sharing.
Teachers can connect anywhere through social media to exchange ideas and knowl-
edge as necessary. They can search for knowledge, and they can also disseminate the
acquired knowledge as they see fit.

Teacher education in the digital era should be done such that it allows for collab-
oration to be able to create a pool of content developers and knowledge creators.
Teacher education should also be designed such that it imparts competencies for the
twenty-first-century teacher for them to be change makers in the education sector.
Rossikhina et al. (2019, p. 741) argue that “[t]he world is digital today. In order to
have the necessary competencies of the 21st century, children should receive them
at school”. The same argument goes for teachers: they need to acquire the necessary
training to impart the right content and competencies to children. Digital technology
will help equip teachers and educators with the necessary skills to access various
sources of information and allows for creativity and innovation. In essence, this
makes it clear that teacher training remains crucial to prepare teachers to use the
different technologies for teaching. The education sector cannot be doing things the
way they did them a decade ago. They need to be relevant to the needs and demands
of the twenty-first century. Digitised teaching facilitates personalise learner support.
Teachers have the platform to provide unique solutions as demanded by diverse
learners rather than applying “one size fits all” strategies to support learners. They
can nurture their students and have discussions related to issues students may raise.
As such, teacher training and development remains a priority in Southern Africa and
other developing countries globally.

2.3.2 Challenges Teachers Face in the Digital Era

Digitised teaching has proven beyond a doubt that it can be both effective and effi-
cient. This is because it has allowed teaching and learning to continue during the
COVID-19 pandemic when the face-to-face delivery mode could not continue in all
educational institutions due to health protocols of social distancing (OECD 2017). It
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was necessary to adopt social distancing to curb the spread of the coronavirus glob-
ally. However, it has also become clear that, though digitisation facilitated the much-
needed interaction and was no match for face-to-face delivery during the COVID-19
pandemic, digital exclusion was obvious in Africa. This exclusion did not only affect
students but also teachers. As it were, students’ technological skills exceeded those
of their teachers (Warlick 2001). Therefore, some teachers fear the use of technology
(Serafino 2019), as they see themselves as digital immigrants who cannot work with
their students, whom they view as digital natives. Labbas and El Shaban (2018)
and Prensky (2001) explain that digital natives are people born after 1980, while
digital immigrants are those born before the digital revolution. So, teachers’ lack of
skills excluded them from being role players in technology-supported delivery which
became the “in-thing” during the COVID-19 pandemic.

2.3.2.1 Lack of Resources and Skills

Research has brought to the attention of many unequal access to much-needed tech-
nology for digital teaching and learning to take place. This continues to impact nega-
tively on effective teaching and content delivery. During the COVID-19 pandemic,
digitisation made it possible for teaching and learning to continue with minimal
disturbances. This is because schools that adopted online learning strategies to
continue with their teaching progressed well. However, it became apparent that the
schools that benefitted were private schools in most countries in Southern Africa,
while government or public schools lagged behind due to a lack of resources. Most
students and teachers in public schools also lagged behind, as they lacked the neces-
sary expertise to facilitate online teaching and learning (O’Malley 2020; Serafino
2019). As such, the availability of learning gadgets to facilitate digitised learning
remained the main challenge. Teachers who did not have the technology to facili-
tate teaching were the most affected, especially in developing countries of Southern
Africa. It was evident during the COVID-19 pandemic that most institutions and,
by extension, most teachers, were not ready for the digital revolution. It was clear
that the calibre of teachers in most schools in Southern Africa still had a fear of
and reservations about digital teaching and using technology for teaching. Many
teachers, of course, had something to blame. As observed by Adnan and Anwar
(2020), this included a lack of access to Internet facilities, lack of proper interaction,
and ineffective technology. In Southern Africa, most of the teachers in government-
owned or public schools lack the necessary technological skills and expertise to
facilitate digitised education (Adnan and Anwar 2020). Other than the lacking skills
among teachers and other workers in the education sector, Africa as a continent still
experiences a serious shortage of resources, such as the Internet and gadgets neces-
sary to facilitate digital learning. The cost of the Internet remains unaffordable for
many citizens of developing countries, and the price of gadgets remains prohibitive,
even among teachers. This corroborates Serafino’s (2019:2) claim, who said that
“[t]his is leading to a digital divide between those who have access to information
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and communication technology and those who do not, giving rise to inequalities to
access opportunities, knowledge, services and goods”.

Most people from the working class in Africa own smartphones, with some using
top-of-the-range models that they only use for calling and texting their friends and
familymembers. Few teachers belong to this group.However, if, during their training,
teachers are not exposed to digitised teaching, gadgets remain obsolete and under-
utilised. Most teachers in Southern Africa have not appreciated that the same gadget
they use for calling and texting their contacts could be a teaching device. This can only
happen when teacher education, training, and development strategies and method-
ologies are revamped to embrace digitisation. In some African countries, bandwidth
across households remains a serious challenge, even for those with gadgets and
skills. Other parts of the continent struggle with fast, affordable, and reliable Internet
connections due to a lack of the necessary infrastructure.

Lack of technological skills and expertise among educators, teachers in partic-
ular, hinders digitisation in most of the schools in Africa (Serafino 2019). Kaplan
(2021) claims that digitisation comes at a cost, as it needs devices and Internet, as
well as skills. As such, people need to be convinced to adopt technology. Teachers
need to be able to access the Internet and search for whatever they wish to find
to use to inform and improve their teaching. However, if they do not have these
necessary skills, they may lose it all in the digital world, unless and until they
are skilled through in-service training to remain effective in twenty-first-century
teaching. Serafino (2019:2) contends that “[u]sers of the Internet can still be digi-
tally excluded because they lack the skills to be able to confidently and safely navigate
the digital world”.

2.3.2.2 Technophobia and Resistance Among Teachers

There are teachers who fear technology because they have never used it before. They
lack both the skill and knowledge to work through the platforms available for their
use. Due to their lack of the necessary skills, expertise, and knowledge, most teachers
tend to resist any new digital initiatives the leadership may wish to bring to their
institutions. Technophobia, therefore, needs to be handled with caution for teachers
to buy in and agree to the necessary training. Teachers, especially older ones, need to
be engaged about what technology can do so that they can trust the envisaged change.
If the change is not well communicated to the teachers, they may resist it, thinking
that it is an initiative only introduced to replace them in their workspaces. Some
teachers are still holding on to the traditional teaching strategies and methodologies
due to their fear of change and fearing the unknown. Sudden digital transformation
is not healthy and cannot be embraced if not well communicated to the teachers
whom it is meant to benefit. As such, introducing new teacher training strategies and
methodologies needs to be communicated with caution and handled with great care.
It must be treated as a project that will involve all stakeholders for them to equally
appreciate and embrace it.
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Teachers also resist embracing change to digital teaching, as they think that there
is no need. They would wonder why they should change something that has always
worked so well for everyone. They fear that introducing technology and skills in
developing countries might just destroy their teaching which has been going on well
without technology.

2.4 Conclusion

Teacher training systems need to sufficiently train teachers. There is a need to change
some social practices for technologies to be fully implemented and adopted to trans-
form teaching in most African institutions. The African Union Agenda 2063 encour-
ages countries and respective institutions to invest in teacher training to produce
quality teachers that can compete globally. The absence of a robust teacher training
and development plan for the digital age will render technology adoption in most
schools in Southern Africa just a dream that can never be realised. A transformed
teacher education system creates new learning environments, which are integral
for twenty-first-century skills. Reforms in teacher training institutions need to be
continuous to follow development trends lest teachers are left behind, yet they teach
children who are advanced in the use of technology. Teachers need to be eager, like
the children they teach, to try anything related to technology and its use.

Today, students grow upwith technology all around them—from play stations and
other gadgets at home, and this directly influences their learning in a positive way.
Some children have access to extensive knowledge via the Internet. As such, they
can be a challenge to their teachers if teachers remain inadequately trained. Teachers
need to be adequately trained to match their students, who are more inquisitive,
more interrogative, and always demanding answers their teachers at times struggle
to answer. Research in most education establishments has confirmed that there are
policies in support of integrating technology in teaching.What remains the challenge
is the continued resistance by teachers in some circles who still want to be seen as the
authority in the teaching field. In other cases, the challenge is expensive gadgets and
Internet connection. Some teachers may be willing and ready for this development.
However, the challenge will then be a lack of the needed skills to facilitate this.

Traditionally, teachers have always felt powerful and comfortable teaching content
they know best and that they know is unknown to students. This makes them feel
powerful, in authority, and in control. Digital teaching exposes them to the authorities
that their students are, where students are now in control. In the digital era, teachers
are facilitators as opposed to fountains of knowledge. This allows students to also
contribute to knowledge creation and remain active in the learning process. However,
this is one of the elements that leads to teachers’ resistance to embracing technology-
enhanced teaching in school.
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Chapter 3
Special Needs Education Teachers’
Experiences of the Use of E-Portfolios
in the “New Normal” in Open Distance
E-Learning Institutions in Southern
Africa

Thomas M. Kaputa, Gistered Muleya, and Francis Simui

Abstract This chapter focuses on Special Needs Education Teachers enrolled in
Open Distance Learning (ODL) intuitions focusing on electronic teaching and
learning. The advent of disruptive technologies and the COVID-19 pandemic have
transformed the face of teacher development, as they have disrupted the usual way
of doing practical subjects. The COVID-19 pandemic, in particular, has pushed
educators into new frontiers of assessments in the form of e-portfolios. The usual
approach—i.e., the submission of physical files which would be assessed by exam-
iners—is being replaced by online assessment. This paper addresses the resultant
reactions of ODL institutions in response to the disruptions from students’ perspec-
tives. The adjustments made to traditional practicums and teaching practice and
the submission of hardcopy assessment files are interrogated. Using a qualitative
approach, Special Needs Education Teachers at two ODL institutions in Zimbabwe
and Zambia shared their experiences during their practical work and proffered
how these e-Portfolios could be handled. They recommended thorough training in
e-portfolio management and highlighted implementation as paramount.

Keywords ODL · e-portfolios · Special needs education teachers · Online
assessment · ICT

3.1 Introduction

This chapter focuses on the experiences of Special Needs Education teachers enrolled
in two Open Distance Learning (ODL) intuitions in Zimbabwe and Zambia, specif-
ically the assessment of e-portfolios in electronic teaching and learning. Students

T. M. Kaputa (B)
Zimbabwe Open University, Harare, Zimbabwe
e-mail: kaputat@zou.ac.zw

G. Muleya · F. Simui
University of Zambia, Lusaka, Zambia

© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2022
J. Olivier et al. (eds.), Perspectives on Teacher Education in the Digital Age,
Future Education and Learning Spaces,
https://doi.org/10.1007/978-981-19-4226-6_3

25

http://crossmark.crossref.org/dialog/?doi=10.1007/978-981-19-4226-6_3&domain=pdf
mailto:kaputat@zou.ac.zw
https://doi.org/10.1007/978-981-19-4226-6_3


26 T. M. Kaputa et al.

enrolled in Special Needs Education undergraduate degree programmes at the two
ODL institutions revealed their experiences of the disruptions from their perspec-
tives. The dawn of disruptive technologies and the COVID-19 pandemic have trans-
formed teacher development assessment, as they have disrupted the usual way of
assessing practical subjects. Studies show that the COVID-19 contagion has trans-
formed education to newmethods of assessments (Khan 2021), as the transformation
of hardcopy portfolios to e-portfolios has been adopted (Syafei et al. 2021). The tradi-
tional approach in student–teacher assessment—i.e., the submission of physical files
and assessment by examinees—is being replaced by online assessment in the “new
normal” characterised by global COVID-19 health restrictions. Syafei et al. (2021)
claim that this transition to e-portfolios is marked by a dearth of research to inform
practice. This development has seen a surge in the level of civic awareness among
learning facilitators of the use of online platforms to deliver education activities. This
resonates well with what civic education does to those that get exposed to its ethos
(Mwanangombe et al. 2020). Additionally, another study conducted byMuleya et al.
(2019) on exploring learning related to digital platforms does confirm the power
of civic education in raising civic awareness among the citizens in many areas not
limited to e-portfolios.

Traditionally, the physical portfolio was marked and graded, and the student got
feedback. The physical execution of the practicum and the submission, which are
the aspects under study, are critical to the whole process, as they enable the marking
and grading of the student’s work. We interrogated the adjustments made in the
traditional practicums and teaching practice and the submission of hardcopy assess-
ment files. Online assessment entails a number of components and procedures which
culminate in the compilation of the student’s best work in an e-portfolio or file.
Through a qualitative approach, Special Needs Teachers in the programmes shared
their experiences during their practical work regarding challenges met and proffered
ways of improving online assessment of e-portfolios in the departments.

3.1.1 Context of the Study

The study was undertaken at the Zimbabwe Open University (ZOU) in the Depart-
ment of Disability Studies and Special Needs Education (DS&SNE) and at the
University of Zambia (UNZA) at the Institute of Distance Education (IDE). These
are associate institutions jointly offering selected degree programmes online (Simui
et al. 2018). ZOU is a fullyOpen andDistance electronic Learning (ODeL) institution
in Zimbabwe. UNZA is a dual-mode institution that offers degrees both face-to-face
and online at IDE (Hamweete 2012). Both have electronic learning management
systems (e-LMS)—MyVista for ZOU, and Astria at UNZA—that house the various
programmes on offer. Teaching and learning of students in the two Special Needs
Education degrees presented on MyVista for ZOU and Astra for UNZA have tended
to cover all aspects except the practical construction and submission of practical work
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files for assessment. Students upload all their assignments for marking and grading
and get feedback within two weeks of submission.

The Special Needs Education programmes at the two institutions traditionally
have a practical work component to enable the student to practise the theory learnt in
taught courses. This practical aspect is crucial, as it prepares the student–teacher for
the world of work. Kaputa andGwitimah (2013) outline the theory and processes that
students should do in the practicum, culminating in the construction of a physical
portfolio of selected artefacts, supervision reports and narrative reports as evidence of
work done. The theoretical aspect of these courses is covered in the online modules
on both MyVista and Astra in preparation for the practicum. At both institutions,
programme regulations guide how the practical work or practicum ensues at the
selected locations. At DS&SNE, the practical work comes in the form of a practicum.
The regulations require students to be attached to a location, which may be a school,
hospital, workplace, or any other relevant place, focusing on their areas of exper-
tise. An introductory letter introduces the student to the receiving institution to give
access to the student. The students would do their practicum for a specified period
before the assessment. After the period, the student compiles a file that contains all
aspects of the work they would have carried out under the supervision of both local
and university supervisors. Students place their work, including a narrative report,
supervision reports and artefacts, as evidence in a file(s) and physically submit these
to the departments for assessment. The submitted files are examination items that are
marked using standardised marking guides. Announcement of the practicum results
to the students is done together with other examination results.

The disruptive advent of COVID-19 and the resultant health restrictions stopped
the above process as these jeopardised students’ lives. The two institutions came up
with alternatives to the practicum in the form of online provision of all aspects of
the assessment process. Unforeseen changes to the use of e-portfolios and online
submission became prerequisites for the students who had registered for the courses.
Physical processes like online submission, marking and feedbackwere required from
both the students and the course tutors. The research was undertaken to understand
the different experiences of students who were using e-portfolios in their practical
work and were required to submit them online. This would enable course tutors to
finetune their e-portfolio assessments to ensure that their quality is equivalent to that
of hardcopy submission. The main research question that directed this research was
as follows: “How have Special Needs Education students managed the transition to
the use of e-portfolios?”.

3.1.2 Research Questions

The following research questions guided the study:

• What are Special Needs teachers’ experiences with the submission of e-portfolios
during their practical work?
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• How did theymanage e-portfolio online assessment challenges during the period?
• How can departments improve the management of e-portfolio assessments?

3.2 Literature Review

3.2.1 Theoretical Framework

The research was based on two theories: Equivalency theory (Simonson et al. 1999)
and an integratedMultimodalModel forOnlineEducation (MMOE) (Picciano 2017).
According to Simonson et al. (1999), provisions for students in distance educa-
tion (DE) programmes should be equal to those in face-to-face programmes. The
designing of equivalent learning experiences for students in both ODL and face-to-
face settings is advocated. The designing of online practical work procedures in ODL
should, therefore, be equivalent to the physical submission of portfolios.

TheMMOE theory explains the online provision of the segments on the electronic
learning management system (e-LMS). Figure 3.1 illustrates that the MMOE theory
is applicable for online and blended institutions, as it accommodates all teaching and
learning processes.

The MMOE comprises seven segments that take place around a learning commu-
nity. In this study, Special Needs teachers, course tutors and stakeholders in the
practicum locations made up the learning communities of each respective univer-
sity. Therefore, we can explain the various segments of single-mode and dual-mode

Fig. 3.1 Illustration of a multimodal model for online education (Picciano 2017)
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universities. Single-mode universities’ focus is on activities revolving around content
on e-LMS and self-paced independent study using software for the practicum and
assessment/evaluation of portfolios. Equally, according to Picciano (2017), dual-
mode universities use a blended approach in their e-LMS content and focus on a
self-paced independent study using software and assessment/evaluation of portfo-
lios. Students in blended settings rely on the course tutor in comparison to those
in ODL institutions. COVID-19 is a catalyst that propelled all universities to be
fully online without the necessary technology. This dilemma was interrogated in this
research. This study is focused on a self-paced independent study using software
and evaluation/assessment of assignments, with a special emphasis on e-portfolios
submission.

3.2.2 Special Needs Education Teachers’ Experiences
of the Submission of E-Portfolios

The use of portfolios as a component of practical work in education enables an all-
round assessment of the student, as it dwells on all facets of learning. Students’ ability
to connect theory to practice enables educators to confirm that effective learning has
taken place. According to Birgin and Baki (2007), portfolios are based on Piaget
and Vygotsky’s constructivism, which explains students’ propensity to acquire and
socially construct their knowledge and skills. By so doing, cognitive, affective and
psychomotor skills are involved in the learning.

A portfolio has numerous definitions, as it finds use in a spectrum of areas, like
commerce, fashion, and art. For education, we picked the definitions of Arter and
Spandel (1992) and Paulson et al. (1991), who state that a learning portfolio is
a collection of the student’s best work which shows their effort in specified areas.
Additionally, a learning portfolio is compiled over time to show the student’s compe-
tencies (Barton and Collins 1997). The issue of authenticity is important, according
to Collins (1992). Portfolios include a narrative (Kaputa and Gwitimah 2013) that
displays the student’smetacognitive abilities (Chick2013) through reflection (Winsor
and Ellefson 1995).

A portfolio can be physical or electronic. An e-portfolio comprises a collection
of activities in an electronic format. Accordingly, it can be the electronic conversion
of paper-based items placed in electronic files (Barrett 2007) or the carrying and
uploading of activities online with constant reflection and feedback from self, peers
and tutors (Scully et al. 2018). Assessment of e-portfolios is done online.

To address the focal point of this study, we needed to identify the components of
an online assessment. Practical work is a component of online assessment, such as
tests, exercises, assignments, interviews and presentations, among others. Passing
practical work in the form of a practicum, internship and teaching practice is a major
requirement at both universities. Thus, the amount of anxiety in students is immeasur-
able, especially during theCOVID-19 pandemic.Kaputa (2021) states that oneODeL
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university in Southern Africa has incorporated online assessment, using e-portfolios
to replace hard copies. According to Robles and Braathen (2002), e-portfolios
are created to assess students’ learning. Online assessment entails checking the e-
portfolios and measuring student learning. The course tutors should help students
create e-portfolios by placing their best work in them. The grading is done online,
and feedback is given to the student.

Emerging research on e-portfolios shows that the success thereof hinges on the
nature of their implementation (Scully et al. 2018). However, success depends on
the placement of appropriate antecedents. Several factors need to be in place for this
to happen. Attitudes, infrastructure and collaboration are key for effective imple-
mentation. Attitudes towards the use of technology in education have been largely
negative. Scully et al. (2018) cite a number of studies on students’ experiences with e-
portfolios. The summarised findings show that students were positive about learning
e-portfolios when they knew the processes involved (Lewis 2015) or when they felt
that they had presented their correct effort (Bollinger and Shepherd 2010) or had prior
knowledge related to e-portfolios (Wakimoto and Lewis 2014). However, students
were not satisfied with e-portfolios that focused on the narrative report only, as it
benefitted those with writing competencies (Struyven et al. 2014).

Strategic focus in most developing universities has been on physical infrastruc-
ture. Peters (1983) indicated the role of technology in his definition of DE. However,
technological development in education, especially in ODeL, is now responding to
the disruptive nature of COVID-19 that blocks humans from meeting as a way of
reducing contamination. The development of appropriate Information and Commu-
nication Technology (ICT) infrastructure to carry out the different activities, which
support the use of e-portfolios, is now the focus of most universities. Infrastructure
development needs funding, which, in most cases, is scarce. Thus, universities are
at different stages in this area. Levels of infrastructure development differ between
countries, with developing countries lagging behind in this regard, hence their focus
on traditional methods of assessment. The migration to e-learning has had a nega-
tive impact on students, as most cannot access the needed gadgets to access e-LMS.
Synergies with technologically-advanced universities would enable the pooling of
expertise.

3.2.3 Managing E-Portfolio Online Assessment Challenges
During the Period

Joyes et al. (2010) established that many processes take place during the implementa-
tion of e-portfolios. These include the gathering and selection of activities, writing the
narratives, and navigating the online platforms to upload to or stream on the e-LMS.
Departments need to prepare students and their lecturers for their expectations. The
online activities must be operational on the e-LMS. Studies have shown that students
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tend to be satisfied when informed of the course expectations (Lewis 2015). Chal-
lenges experienced with e-portfolios have mainly been technical (Modise 2021),
training, time, supervision, and support when implementing the practicum (Mapu-
ranga and Bukaliya 2014). Lack of appropriate gadgets, such as computers, affects
the quality of electronic submissions. Most students in Africa can only afford basic
cell phones that are not compatible with the software used in e-LMS.

Student orientation that culminates in training is essential if they are to access
the materials, upload, and navigate online. Student and lecturer negative attitudes
have significant effects on the uptake of technologically-based programmes. The
propensity to rely on traditional forms of assessment significantly affects the training
of both students and lecturers. Universities need to ensure that students are orientated
and trained to use technology.

E-portfolios need time to complete. Unlike formal examinations, a student may
be required to do the e-portfolio for periods ranging from up to a year (Mihail
2006). According to Mapuranga and Bukaliya (2014), students have requested more
time to complete e-portfolios. Support for students during their e-portfolio reduces
students’ attrition rate. Students who receive technical support are likely to complete
the course as compared to those who do not receive any support. Support via online
tutorials, tutorial letters, and other platforms like WhatsApp and e-mails tend to
motivate students to complete their e-portfolios. The provision of supervision of the
e-portfolio is another form of support that helps to reassure the student that they are
on course.

3.2.4 Suggestions for Improving the Management
of E-Portfolio Assessments

E-portfolio use is a new phenomenon with a paucity of research (Scully et al. 2018),
and the need for the assessment of the whole person makes it an ideal instrument
in the current environment. Departments must fully capacitate course tutors on all
the processes of e-portfolios. Thus, knowledgeable course tutors who know their
requirements are in informed positions to support and supervise their students, espe-
cially those confronted with problems. In the same vein, students should understand
the aims and objectives of e-portfolios. Modules must present to students all the
processes involved in the implementation, construction, submission and assessment
of their e-portfolios (Kaputa and Gwitimah 2013; Scully et al. 2018). Objectives
and outcomes of the e-portfolio must be explicit so that students can link them to
workstations. Communication of all aspects of the course motivates students, incul-
cating positive attitudes in them towards e-portfolios. Modise (2021) recommends
that universities provide technical support to students so that they focus on doing their
e-portfolio. However, course tutors need to use technology as a helper of e-portfolios
rather than the focus (Scully et al. 2018).
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Birgin and Baki (2007) propose giving feedback to students as part of the assess-
ment. Such feedback enables the student to correct aspects in their e-portfolio.
Providing feedback to the student reassures them that their e-portfolio is relevant
and improves their teaching in their workplace.

3.3 Methodology

The research focused on ZOU and UNZA. Both institutions offer degrees in Special
Needs Education through ODL. By means of a qualitative approach, Special Needs
Education teachers at these universities shared their experiences during their practical
work and proffered how these e-portfolios could be submitted online for assessment.
A qualitative case study design was used to generate data from DS&SNE (ZOU) and
IDE (UNZA). The sample consisted of 20 Special Needs Education teachers from
DS&SNE. These teachers were in their final year, and they and their e-portfolios
were submitted online. The latter provided their perspectives on the students’ expe-
riences. This helped the authentication of the students’ data by their course tutors.
The research design enabled the collection of as much information as possible from
the two units (Cohen and Manion 1989). Data were collected by means of an open-
ended questionnaire using Google Forms and focus group discussions (FGD) on
WhatsApp platforms created by the course tutors. We sent the Google Forms link to
the open-ended questionnaires by e-mail to all the participants and the course tutors
and ordinary e-mails to those who had failed to access the link and submit the forms.
FGDs enabled participants to clarify issues raised in the open-ended questionnaire.

The data were analysed using thematic content analysis as suggested by Miles
and Huberman (as cited in Hammond and Wellington 2013). This involved reading
the statements and WhatsApp transcripts, looking for patterns, which enabled us to
perceive categories and themes and subthemes in line with the research questions.
We adhered to Cloutier and Ravasi’s (2020) recommendation that one uses tables and
figures in the presentation to ensure trustworthiness in line with qualitative research.

3.4 Findings

The generated data provided demographic data and the themes. Emergent themes
are illustrated in Fig. 3.2.

Both institutions assessed their students, with IDE students doing the theory of the
practicum during the COVID-19 lockdown. IDE students used the Astria Learning
Management System to submit their assignments. DS&SNE students could submit
their e-portfolios on MyVista.

The participants were both male and female Special Needs Education teachers
in their final year at both institutions. These teachers had done their practicums in
their areas of expertise in the various regions, in line with the requirements of the
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Fig. 3.2 Emergent themes

course regulations. The full-time course tutors from the regional campus and the
national centre authenticated the generated data from individual students and FGD.
The generated themes were communication on the requirements; preparation for e-
portfolio submission; challenges encountered; and suggestions for improvement of
the online assessment. The first and second themes fell under research question 1;
the third theme fell under research question 2; and the fourth fell under research
question 3. We analysed and interpreted these themes and presented and discussed
them in the sections below.

3.4.1 Special Needs Education Teachers’ Experiences
of the Submission of E-Portfolios

Theme 1: Communication on the requirements

Communication was the most important aspect of the participants’ experiences.
Communication embraced every aspect they raised. However, three subthemes were
prominent, namely requirements for the e-portfolio; alternatives for submission; and
availability of support services.

Communication on the requirements of the course, specifically the requirements
for doing and submitting the e-portfolio online, was raised by the teachers. MyVista
was the main communication modality used by the course tutors. However, due to
a number of challenges, most of the teachers could not access it. They resorted to
other means, as stated by one teacher:

These have been communicated through ‘WhatsApp’ social media; through direct phone
calls with the Mash. West Coordinator; through Text Messages (SMS) and through e-Mails.
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Some students physically visited the coordinators to get the requirements. Course
tutors confirmed that the e-LMS platforms at ZOUwere used to convey requirements
in the course module and through online tutorials.

Students have a guiding module on their eLearning platform. I also give them supplement
notes and tutorials.

The second sub-theme was on the alternatives for the submission of the portfolio
if they failed to upload it to the e-LMS. Some students claimed that there was no
alternative, as they were required to submit online only. Most students said that they
were told that they could submit the hard copy if they exhausted all methods of
submitting online. Their course tutors confirmed the first claim by students:

Students can only submit online and we have not been accepting any other way for the last
two years.

Another tutor said:

There is an alternative to using our old method of submitting hard copies. However, we
encourage them to submit online at all costs. If they fail to submit online, they can arrange
with IT people at the campus to assist them.

The third themewas on the availability of support services. Three support services
were in place for the students: ICT laboratories and WiFi at the regional campuses;
course tutors to guide them; and notes.

One course tutor confirmed:

We as a university have put in place computer laboratories with laboratory assistance who
are there to assist students who face submission challenges.

Theme 2: Preparation for e-portfolio submission

Preparation for e-portfolio submission was a major issue for the participating
teachers, as it enabled them to submit their e-portfolios. Three subthemes were
identified: training; needs; and focus of the practicum.

Although no training was provided specifically for e-portfolio submissions, most
participants felt that the assignment training they got on MyVista was adequate to
enable them to submit online. In this regard, participants said the following:

I did not receive any training apart from following recommended guidelines from the
University Practicum module

Intended to use the same route as that of assignments. Through MyVista.

At such a time like this. It’s a bitter pill to get all the necessary information since some
documents need the school head and learners; but on the side of the tutors, no problems
encountered as it’s our tradition to use online lectures.

Despite having no specific training for this exercise, they claimed that they had
no option but to comply with the course requirements. One course tutor in the FGD
narrated the following experience of students:
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Because they [students] lacked preparation for this, they at first panicked and questioned
how such documents could be uploaded on MyVista. So, we had to cool their tempers and
assure [them] that it was possible. At the end as those who had successfully uploaded shared
their successes, the phobia vanished from the majority while a minority remained hesitant
and not ready but were forced by the deadline dates to try their luck.

Course tutors at the various regional campuses used other methods to persuade
the students to convert their files to e-portfolios and submit them. Some of these
were:

Encouraged them to embrace technology, since the world has gone digital

We helped them through WhatsApp platforms

Asked them to visit the IT lab for help

In the FGD, one participant said the following:

Preparedness was partly disturbed by lockdowns, which made it difficult for me to meet the
school staff as well as learners to work with. As a result, submission was done hurriedly in
order to meet the deadline.

The students indicated what they needed to be able to complete all the e-portfolio
processes. They needed:

A working e-LMS platform and Data connectivity. Even the course tutors also needed
adequate internet connectivity and a more efficient PC and laptop; data bundles, especially
this time when they were working from home.

The third sub-theme was on their practicum focus areas, as shown in Table 3.1.
Lecturers, by virtue of their having students’ records, provided their focus areas. All
DS&SNE students uploaded their e-portfolios to MyVista. Students focused on all
taught aspects in order to combine theory and practice.

For example, one teacher did their practicum at the following two sites:

Teaching the visually impaired primary school learners at Jairos Jiri Special School and
Rehabilitation Work at Kadoma General Hospital – Rehabilitation Department.

Table 3.1 Practicum focus
areas

Students Course tutors

• Teaching the visually
impaired

• Rehabilitation
• Disability centre
• Resource unit

• Policy
• Application of theory
• Management skills
• Teaching
• Rehabilitation
• Special needs education
• Disability studies
• Rehabilitation
• Therapies
• Disability counselling
• All-inclusive development
areas
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The programme regulations required them to do their practicum at two sites in a
year.

At IDE, the focus was different due to the COVID-19 restrictions. One course
tutor summarised the students’ experience as follows:

We ended up with theory without practicing even in practical areas such as braille and sign
language.

The last theme involved accrued benefits of using e-portfolios. One teacher
participant mentioned the following:

It gave me self-evaluation as l was looking at each item and seeing the strengths, weaknesses
and suggestions. It requires hard work and patience, e.g. child study IEP to mention a few.

One course tutor summarised the benefits to them as course tutors:

It’s safer

As the academic field embracing IT, it means moving with the trend

makes marking flexible and convenient as one can access and mark the files anywhere with
office space a challenge in most regions, it will reduce [sic] cramp.

3.4.2 Managing E-Portfolio Online Assessment: Challenges
During the Period

Theme 3: Challenges

Students from both institutions faced incapacitating challenges. IDE used alternative
ways of assessment. IDE students could not do their practicals, as pointed out by the
course tutor:

Practicals are physically done and validated.We had challenges during COVID-19. Students
couldn’t do their practicals owing to quarantining state of affairs.

IDE offers its Special Needs Education degree in the manner explained by the
course tutor:

[Its] blended online and face-to-face Assignments are given via the learning management
system.

This may have affected their provision, as students failed to use the traditional
practical work procedures.

DS&SNE students experienced challenges as they tried to do their practicums
and submit them online. However, their challenges were more on the processes
involved in the construction of the e-portfolio, its submission, and feedback.
Table 3.2 summarises the challenges.

One Special Needs Education teacher from the capital city of Harare summarised
it all as follows:
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Table 3.2 Challenges faced
by students and course tutors

Students Course tutors

• No data provision—financial
• No laptops
• No training
• Training manual is needed
• No feedback
• Poor network
• Power cuts
• Could rarely get required
instructions

• Submitting my practicum
online

• Attachment of hard copies
• Difficult to sieve
information required

• Network challenges and lack
of data

• Technophobia (students &
tutors)

• e-LMS efficiency
• District centres not IT
connected

• Students had no e-mails
addresses

For me submitting my practicum online was a bit challenging in the sense that l did not know
exactly how to go about it except that l had to follow the pamphlets on my vista because the
practicum had to be submitted. Attachment of hard copies, l did not know if l had to take
pictures of the hard copies and had no one to ask about it. However, l did what l had to and
submitted the practicum.

The only feedback l got was my final mark on my result slip. So l do not really know how l
performed as in the strengths and weaknesses on my completed practicum.

The course tutor confirmed this

Students lack compatible devices; they experience data challenges and, most significantly,
network challenges. In addition, students experience high costs when they are scanning some
practicum documents and evidence as attachments to the narrative report.

Students showed partial satisfactionwith thewhole process, as they said theywere
prepared to submit their e-portfolios online for assessment despite the challenges they
had experienced.

3.4.3 Suggestions for Improving the Management
of E-Portfolio Assessments

Theme 4: Suggestions for improvement of online assessment

Both institutions recommend online submission and assessment of e-portfolios as
the best method. One course tutor (IDE) stated:

E-Portfolio is the way to go

A DS&SNE course tutor affirmed this statement:
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Table 3.3 Suggestions for
improvement

Students Course tutors

• Training
• Laptops
• Need online tutorials
• Improve communication
• Post some literature online
• Opening the portal
• By creating room for hand
delivery

• Have e-mails

• Communicate calendars
early

• Students need training
• Inaccessibility of MyVista
• Continuous student support
• Teaching students
e-portfolios online

• Visit the IT lab for help
• Encourage them to embrace
technology

• System should be
self-correcting

• Revise and align the
computer module

It’s time to align ourselves to this 4th computer compliance industrial revolution. The 5.0
heritage-based education demands that, especially in this COVID-19 period where social
distance is demanded. I pointed out that the demands of the university to submit practicum
online are a plus on your part as they are equipping you and our students with skills to remain
relevant or to keep your heads above water in this new normal

The suggestions in Table 3.3 summarise the recommendations from both
institutions.

Course tutors must seriously embrace students’ submissions, as pointed out by
one student:

I think there is a need for proper communication between the faculty and students. That is
why we provided our phone numbers and email addresses because l only discovered that
there was a deadline but as a student l did not know what needed to be done and therefore
there is a need for adequate training on how to layout and submit a practicum online.

Students highlighted the need for training and online tutorials:

I suggest the importance of training be conducted by Universities highlighting the exact
practicum materials to be sent online

More training is needed on how these practicums should be carried out. Yes, the module
does help but there is a need for tutorials.

Prepare them, give them supporting notes that they use for trials, and always have user-
friendly fast internet. The system [MyVista] should be self-correcting whenever one faces
challenges and interactive too.

3.5 Discussion

The purpose of the research was to find out how Special Needs Education degree
students were managing the transition to the use of e-portfolios brought about by the
“new normal”. COVID-19 disrupted the provision of physical teaching and learning
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activities, including assessment. Practical subjects, like the Special Needs Education
practicum, were not spared. Therefore, the study aimed to find solutions through the
examination of student experiences. Responses depicting student experiences and
lecturers’ authentication provided answers to all the posed questions. E-portfolios
were not equivalent to hardcopy portfolios, as required by the Equivalency theory
of Simonson et al. (1999) due to the COVID-19 pandemic. Both institutions aligned
with theMMOE theory byPicciano (2017). The discussion focuses on their responses
in the areas in which they participated.

Communication on the requirements of the e-portfolio dominated the students’
responses.Communication permeated all the students’ experiences, as it is the vehicle
used to prepare them. Scully et al.’s (2018) findings from the analysis ofwide-ranging
studies resonate with our findings. The similarity is in the aspects which needed to be
communicated to students. The finding as regards the preparation of the e-portfolio
is in agreement with that ofWakimoto and Lewis (2014). Students could do activities
that were similar to what they had experienced before. For example, experiences of
uploading assignments to the e-LMS equipped students with the necessary skills to
upload their e-portfolios. Students knew their focus areas and proceeded to construct
their e-portfolios. Alternative methods of informing them enabled the completion of
their e-portfolios.

There were significant technical challenges in the implementation of the e-
portfolio. Our findings show a focus on the technical aspects of e-portfolios, unlike
Birgin and Baki (2007) and Scully et al. (2018) who found that the focus was on the
content and implementation of e-portfolios. This affirmsModise’s (2021) recommen-
dation that universities must improve the technical aspects of e-portfolios. Students
should not expose themselves to COVID-19 by visiting their course coordinators and
regional campuses in contradiction to government health restrictions that safeguard
them from mortality.

Students made numerous suggestions for improvement: student preparation
through training; module revision to include e-portfolios; making MyVista user-
friendly; and improving internet connectivity so as to ensure that the e-portfolio
is compiled and submitted seamlessly. Both institutions highlighted the need for
training and enabling facilities. The partnership between the two institutions should
enable them to share experiences regarding how they improve e-portfolio implemen-
tation, compilation and submission. In a study conducted by Kaputa (2021) of three
institutions in the Southern African Development Community (SADC), he mentions
an ODeL institution that is using e-portfolio assessment as an alternative to tradi-
tional paper-and-pencil examinations. Institutions need to collaborate to address the
technical impediments so that students submit quality e-portfolios.
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3.6 Conclusion and Recommendations

3.6.1 Conclusion

The students answered the main research question by expressing their experiences
with e-portfolios. They shared varied experiences from both institutions. Both insti-
tutions assessed their students’ practicum in response to the conditions that were
prevailing in their countries. DS&SNE students participated in their practicum,
created e-portfolios and submitted these to MyVista. However, they were partially
satisfied with the preparations. IDE students were unable to submit e-portfolios due
to COVID-19 quarantine in their countries; therefore, they were examined on the
theory of the course submitted via the Astria LMS platform. ZOU students bene-
fited from their experiences with the MyVista platform. They had no choice but take
use e-portfolios despite the numerous challenges they had experienced. E-portfolio
management involved the use of alternative electronic modes.

3.6.2 Recommendations

• The students recommended thorough training in e-portfolio management and
highlighted implementation as paramount.

• The departments need to be explicit as to what should be done in the whole
e-portfolio process.

• There is a need to upgrade the technical aspects for both students and lecturers.
• Further research must focus on the actual implementation of e-portfolios in the

“new normal”.
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Chapter 4
Assessment in Preparing In-Service
Teachers to Teach in the Digital Age

Tshepo Batane and Chandapiwa Butale

Abstract Current global technological transformations in education compel
teachers to have technology skills that enable them to effectively function in digital
classrooms. Thus, it is important for technology teacher training programs to equip
teachers with the requisite skills. Assessment plays a crucial role in assisting one
to cultivate these skills during training. In this study, we investigated assessment
processes in a technology course in the in-service teacher education program at the
University of Botswana to find out how they were contributing to technology skills
development among the teachers. The Technological Pedagogical Content Knowl-
edge (TPACK) model was used as the theoretical framework for the study. The find-
ings indicated that the assessment pieces used for the course addressed the requisite
skills that teachers need to use technology effectively. Evaluation of students’ perfor-
mance in the various assessment pieces identified gaps in skill attainment that needed
to be addressed. These included designing evaluation activities in lesson plans, iden-
tifying specific objectives for the use of tools, pedagogy, and application of design
principles in developing digital resources. The results imply that assessment practices
in in-service teacher training programs should focus more on requiring teachers to
demonstrate technology skills in authentic situations to cement skill acquisition and
improve their confidence. There is also an urgent need to provide requisite resources
in the schools to promote skills application.
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4.1 Introduction

Assessment is an important component in preparing teachers to effectively utilize
technology in lesson delivery. Themain goal of technology teacher training programs
is to equip teachers with the requisite skills needed to utilize technology effectively
in their work. Assessment plays a crucial role in assisting to develop these compe-
tencies through requiring learners to demonstrate acquisition of specified skills at
various stages of the program. This helps to identify learning gaps and the support that
students may be needing to master the skills. Traditionally, assessment practices
focused on measuring knowledge acquisition, and a letter grade or numerical mark
was deemed as an indicator of skill and/or knowledge proficiency or gap (Taras
2005). As such, assessment tasks mainly required learners to regurgitate informa-
tion provided during teaching (Simonson et al. 2000). The advent of technology in
learning introduced a new set of skills that teachers need for effective technology
integration. It is crucial to establish how current assessment practices in teacher
education are responding to these new requirements.

In Southern Africa, in-service teacher education programs are faced with the chal-
lenge of re-training teachers such that they can transform their teaching practices to
use technology and equip learners with twenty-first century skills. Lack of prepared-
ness has been reported as one of the leading causes of inadequate adoption of tech-
nology by teachers (Hero 2020; Johnson et al. 2016). For in-service teachers, the situ-
ation is dire, as for the most part, they are set in their ways and often find it difficult to
adopt technology use. In Botswana, there has been little evidence to suggest that tech-
nology training for in-service teachers that has been done so far has produced signifi-
cant results, as most teachers continue to not use technology in their teaching (Kgale-
mang et al. 2015). Therefore, it is important to study the various aspects of technology
teacher training programs to find out how they prepare teachers for technology inte-
gration. Such studies may highlight areas where said programs may be lacking
and may guide us in developing more effective training programs. In this study,
the assessment processes of a technology course in the in-service teacher education
program at the University of Botswana were investigated. The overarching research
question was how the assessment processes in the course were contributing to the
development of technology skills among teachers.

4.1.1 Context of the Study

The focus of this study was on a course entitled Information and Communication
Technology Applications in Schools. The choice of the course for the study was based
on its purpose to equip teachers with skills to use technology in teaching–learning
processes. The study focused on the way the course assessed students to investigate
the role that the assessment was playing in the endeavor to develop these digital
skills among the teachers. Traditionally, students taking this course have very low
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technology competencies, as they received their pre-service training many years ago
before technology became part of learning.All the teaching and assessment processes
of the course were conducted using digital platforms, mainly Microsoft Teams and
Moodle. The course ran for a total of 16 weeks and had previously been delivered
using a blended learning approach, but due to the COVID-19 pandemic, the course
was offered completely online during this study.

4.1.2 Significance of the Study

The results of this study are aimed at improving the assessment processes
of technology-training courses to better develop teachers’ skills for effective tech-
nology use in lesson delivery. Botswana is venturing into uncharted territories of
digital learning, and it is important for teacher training programs to adequately
prepare teachers for this new learning landscape.

4.1.3 Objectives

The objectives of this study were to:

• establish the students’ technological experiences before they started the course;
• analyze the assessment activities used in the course;
• analyze students’ performance in the assessment activities;
• evaluate the assessment program of the course from the students’ perspective.

4.2 Theoretical Framework and Literature

4.2.1 Technological Pedagogical Content Knowledge

The Technological Pedagogical Content Knowledge (TPACK) model by Mishra and
Koehler (2006) was adopted in this study to assist in guiding the investigation of
the role assessment played in the effort to cultivate appropriate technology skills
among teachers. The TPACK Model outlines critical skills that teachers need so
that they would be able to use technology effectively. According to this framework,
teachers need three sets of knowledge, namely:

Technological Content Knowledge (TCK): This refers to the ability of the teacher
to competently use various technology tools in their teaching. The most common
resources used for instructional purposes are productivity tools, such asWord proces-
sors, spreadsheets, databases, and presentation tools. Online productivity tools have
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also become an important part of education. According to Johari et al. (2018), devel-
oping these skills would help increase teachers’ confidence and comfort with tech-
nology. Studies indicate that there is a high correlation between teachers’ technology
competencies and their use of technology in delivering their lessons (Anderson and
Putman 2020; Dogan et al., 2021). An analysis of literature by Spiteri and Rund-
gren (2020) to explore factors that influence primary school teachers’ use of tech-
nology identified teachers’ skills as one of the critical precursors of technology
use. The international disposition of this study suggests that this is a cross-cutting
issue that plays a significant role in technology uptake.

Pedagogical Content Knowledge (PCK): PCK entails the knowledge that
teachers need to have about their subject matter and how to deliver such content.
According to this concept, the different subjects in the curriculum are best deliv-
ered using certain specific teaching strategies; as such, teachers need to be skilled
in different methodologies and be able to apply them appropriately to achieve their
lesson goals. TheRubric forEffectiveTeacherTechnologyUse developed by Johnson
(2013) recommends that, to better guide the assessment of technology used by
teachers, it is important to start with analyzing effective teaching before looking
at technology use. This implies that teachers need to have a good pedagogy before
they can be good technology users. One constant message that has been preached
throughout the years is that pedagogy should drive technology, not the other way
around (Attard 2015; Johnson 2013). Technology teacher education programs have
a responsibility to ensure that students develop sound teaching practices to help them
better integrate technology in their teaching.

Technological Pedagogical Knowledge (TPK): According to this concept, when
teachers are knowledgeable and skilled in the various pedagogical approaches that
would best deliver their content, they should be able to identify the most appropriate
ICT resources that would support such approaches. Over the years, themost common
criticism against teachers’ use of technology has been the attempt to impose tech-
nology use over traditional forms of teaching which do not support learner engage-
ment and innovativeness (Johnson et al. 2016; Trimble 2003). Promethean (2016)
developed an infographic that traces how teaching methodologies have evolved over
the years as the technology becomes part of learning. This includes the changes in
the dynamics of teacher–student interactions, increased innovation, and increased
access to resources, among others. These changes call for innovative and adaptive
strategies that leverage the capabilities of available technology resources.

In this study, the TPACK model became a useful guide because, with the requi-
site skills identified, the framework gave direction on the kind of assessments that
should be used in the effort to prepare teachers to use technology. The model was
also used as an analytic framework in evaluating students’ performance in the
various assessment pieces, thus assisting to identify gaps in the participating teachers’
competencies that needed to be addressed further.
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4.2.2 Assessment in Developing Technology Skills

Integration of technology in learning requires a synergy of different forms of skills
and knowledge as elucidated by theTPACKmodel, and assessment activities can help
identify the areas where teachers may be lacking and direct them to appropriate help
(Campbell andGodin 2014;O’Reilly 2016). According to Johari et al. (2018), assess-
ment, if done properly, can assist in developing and honing the needed skills and helps
increase teachers’ confidence in using technology.

Performance-based assessment approaches have been identified as one of
the best ways to appraise and help improve ICT skills among learners (ITU
2018; Tuparova and Tuparov 2010). This type of assessment requires students to
demonstrate their knowledge and skills appropriately through performing a partic-
ular activity, either as individuals or in a group. The assessments can take various
forms, such as creating a product to use in real life. This kind of activity would
require students to outline the procedures they followed in developing the artifact, and
educators say it is this journey that is important because it offers a deeper insight into
the cognitive and non-cognitive proficiencies of the students (Johnson 2013; Pillai
et al. 2020).

Regarding the development of technology skills, performance-based assessment
frameworks have been used to measure digital skills, mainly in simulated environ-
ments. In these approaches, it is important to first identify the digital competencies to
be measured in the assessment (Engelhardt et al. 2021; Tuparova and Tuparov 2010).
The assessments are designed to require students to demonstrate awide range of skills
from low level to, most importantly, higher-order ICT skills which require incorpo-
ration of other key competencies such as evaluation and critical thinking (Engelhardt
et al. 2021). Performance-based assessment designs often adopt a problem-based
approach which requires a demonstration of a combination of skills, including tech-
nology use, analysis of information, communication, and collaboration (Duch et al.
2001).

In other performance-based frameworks, the assessed ICT skills are sepa-
rated into operational skills and conceptual skills, whereby learners must be
competent in the former before the latter, with the additional benefit of
interactivity (Tuparova and Tuparov 2010). This procedure serves a diag-
nostic purpose because it helps identify areas where the learners need help before
moving to the next level and ensures that students master basic skills to ease the
acquisition of higher-level ones. Performance-based assessments formeasuring tech-
nology skills are conducted using ICT resources such as computers and special-
ized software, and this enables multidimensional testing where various skills can
be measured concurrently (Leaser 2020). According to Leaser, this also helps
institutions monitor skill development in various areas.

Another important feature of performance-based assessment in technology skills
is the provision for self-assessment, which allows learners to reflect on their
own capabilities. Studies show a positive relationship between self-assessed tech-
nology skills and initiatives to improve on areas of lack, based on feedback (Johari
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et al. 2018; Sailer et al. 2021). Biggs (2003) claims that the process of learning
should equip students with the capability to self-assess their work because, as other
authors also indicate, this leads to skilled learners who are able to self-monitor
their progress toward achieving their goals (Nicol and McFarlane-Dick 2006; Sadler
1989).

In pursuit of effective ways of assessing learners, performance-based assess-
ment seems to be a better substitute for traditional testing approaches (Quansah 2018;
Top Hat 2020; Sumardi 2017). Technology teacher training programs are faced with
an enormous task of developing the various competencies that teachers need to effi-
ciently function in digital classrooms. In Botswana, the government is committed to
providing teachers with the requisite skills for today’s classrooms, particularly digital
skills. Teacher education programs in the country (both in-service and pre-service)
are required to provide quality training to help the country realize its aspiration of the
Fourth Industrial Revolution (Iloany 2014), and technology training is an important
component of these programs. Various studies have investigated these technology-
training programs, and one common conclusion has been their ineffectiveness in fully
preparing teachers to use technology (Boitshwarelo 2009; Kgalemang et al. 2015).
In a study by Major and Tiro (2012), pre-service teachers reported that their training
program focused too much attention on theory than on providing them with practical
skills. This sentiment has been shared by various other stakeholders in the country,
who decry inadequate preparedness of new teachers as they get to the field (Sebobi
2014; Makwinja 2017; Mukhopadhyay et al. 2009).

In reviewing teacher education programs in Botswana, research has mainly
focused on the content offered and the teaching methodologies used to prepare
teachers (Hunter and Molapo 2014; Iloany 2014; Mangope and Mukhopadhyay
2015; Mannathoko 2013). No study has investigated the way teachers are assessed
during their training to understand how it impacts their skills development. Inves-
tigating this phenomenon has become even more important in the COVID-19 era
in which tremendous changes have been forced upon education. With technology
taking center stage in learning, it is imperative to investigate how developing coun-
tries like Botswana are adjusting to the prevailing circumstances and are preparing
their teachers.

4.3 Methodology

This research was a case study, and the unit of analysis was the Information and
Communication Technology Applications in Schools course at the University of
Botswana. The class consisted of 33 students. A mixed-methods approach was used
to collect data. Quantitative strategies were used to obtain information on the partic-
ipants’ background and level of technology skills at the beginning of the course and
their evaluation of the assessment processes at the end. Statistical analyses were also
performed to examine students’ performance in different assessment pieces to gain an
understanding of their skill development during the training. Qualitative approaches,
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Table 4.1 Data collection and analysis strategies

Data collection strategy Data analysis procedures

Needs analysis survey Statistical models were used to analyze the
quantitative data, and content analysis was used
for the qualitative data

Review of assessment pieces and activities
used for the course

Content analysis: the process
involved the identification of the competencies in
each assessment piece that were being
evaluated in relation to the course content

Analysis of students’ performance on the
various assessment pieces of the course

Statistical analysis: this involved analysis of
students’ performance on each identified
competency as in above. The grades obtained for
each item were categorized according to quartiles
to give a picture of how students performed in
each. The feedback provided in the students’
work was also processed through content analysis

Students’ evaluation of the assessment
processes of the course

Content analysis and statistical models were used
to analyze the data

on the other hand, were employed mainly to obtain information on the kind of tech-
nology skills that the assessment pieces were designed to evaluate. Open-ended
questions were also included in the study surveys to obtain in-depth information
about the participants’ needs state and their evaluation of how the course assess-
ments impacted their skills development. Table 4.1 below shows the data collection
strategies and the analysis procedures employed in this study.

4.4 Results

4.4.1 Students’ Needs Analysis

Table 4.2 shows the age range and gender of the students who participated in the
needs analysis exercise.

Table 4.3 indicates the number of years that the participants had been teaching
before they enrolled in the course, juxtaposed with their experience with using

Table 4.2 Age range and gender of participants

Count of gender Age bracket

Gender 41–50 51–56 51–60 Grand total

Female 7 1 12 20

Male 5 0 5 10

Grand total 12 1 17 30
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Table 4.3 Participants’
teaching length and
experience

Teaching length (years) Computer teaching
experience

No Yes Grand total

16–20 4 1 5

21–25 5 0 5

26–30 5 2 7

31–35 11 0 11

35–40 2 0 2

Grand total 27 3 30

computers for teaching. All the participants indicated that they were also holding
managerial positions in their schools, such as principals and deputy principals.

The results above show that students enrolled in this course were older people,
with all of them over the age of 40.Most of the participants had a teaching experience
ranging from 31 to 35 years. 90% of the participants reported that they had no expe-
rience in using computers for teaching. The analysis also indicated that, before the
course, participants had very low technology competencies, with about 80% indi-
cating that the only things they were able to do with a computer were basic
typing and internet surfing. This reported low level of technology skills among these
older teachers is a commonphenomenon in education,mainly because the technology
was neither the part of their teacher training nor the part of learning (Fernández-
Cruz and Fernández-Día 2016; Vásqueza and Noriegab 2013).

In terms of access, the study showed that there were no sufficient computers in the
schools where the participants worked before taking the course. The data showed that
the ratio of the schools’ population to the number of computers available in the
schools was very high. The average ratio was 1:32. This implies that there is a need
to speed up the pace of provision of computer resources in schools so that the teachers
can immediately put into practice what they have learned when they get back to the
field. This is crucial because, as studies show, access to resources is one of the major
prohibiting factors to technology use in education (Hébert et al. 2021; Johnson et al.
2016).

4.4.2 Analysis of Assessment Pieces

Table 4.4 identifies the skills that were evaluated by the various course assessment
pieces.

The above table indicates that the three sets of knowledge identified by the TPACK
model for successful technology use are addressed in the assessment activities of
the course. TCK skills are assessed by requiring students to demonstrate the use
of various applications that are used in classroom settings and developing digital
artifacts to use as instructional resources. TPK is assessed by requiring students to
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Table 4.4 Assessment pieces and evaluated skills

Assessment activities/pieces Competencies evaluated

Lesson plans based on instructional design
models

Systematic development of an instructional
unit/lesson plan that addresses the
following: proper coining of objectives that
address various domains and levels of
learning; identification of appropriate
resources; appropriate teaching
strategies; systematic utilization of
resources; student engagement; effective lesson
evaluation activities

Development of digital teaching resources
Presentations

Skills in developing digital teaching resources
adhering to design principles
Utilization of digital resources in identified
contexts. The presentation should address the
following: identification of the specific objectives
pursued using the resource; appropriate
assessment techniques used to measure students’
learning from the resource; presentation
techniques; pedagogical approaches

Final projects Demonstration of skills through using
various computer applications for simulated
real-life situations
Development of products such as databases and
graphics

identify appropriate resources to use in pursuing particular objectives under specific
contexts. PCK is assessed through the development of lesson plans and content
to demonstrate mastery of the subject matter and identification of the best strate-
gies to deliver specific content. In this study, since the teachers were not able to
apply their lesson plans in real-life classrooms, simulated environments, using their
classmates as the learners, were used. The peers were also required to give feedback.

4.4.3 Students’ Performance on Assessment Pieces

4.4.3.1 Assignment 1: Development of a Lesson Plan Based
on an Instructional Design Model

Analysis of students’ performance on this assignment revealed that, gener-
ally, students performed well in the various components of the lesson plan, with
most of the students scoring in the 51–75% and 76–100% quartiles, as shown in
Fig. 4.1.

The area where students seemed to have challenges was the evaluation section;
the results show that more than 50% of the students scored in the 0–50% half.
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Fig. 4.1 Students’ performance in assignment 1

Analysis of the students’ work indicated that most students struggled to design inno-
vative evaluation activities that they would use to assess whether the lesson objec-
tives were met. The unsatisfactory performance in designing evaluation activities to
assess attainment of lesson objectives illuminated a shortcoming in the teachers’ PCK
element as per the TPACK model. Lesson evaluation is an important component of
lesson development. Demonstration of mastery of content should be accompanied
by robust ways of finding out whether the lesson objectives have been met. Failure
to sufficiently address this component means the lesson plan is incomplete (Milkova
2016; Stronge and Xu 2019). Therefore, the study identified this as an area of need
in which teachers needed more training.

Analysis of feedback given to students indicated that students were given specific
information on what they failed to do in designing appropriate evaluation activities
and what they needed to do to achieve this. This is illustrated by the following
example:

You need to describe specific activities that you would use to find out whether the lesson
objectives have been met; refer back to each objective and identify an activity that can help
you find out whether it has been met.

4.4.3.2 Assessment 2: Part A: Development of Digital Resources

This assignment required students to create a digital resource that they would use
as instructional material to teach a particular topic in their subject. The analysis of
the students’ performance indicated that most students were able to use applica-
tions such as Microsoft Paint and Microsoft Word to develop innovative, appro-
priate digital instructional resources such as posters and diagrams to be used for
their teaching (see Table 4.5).

The analysis showed that students performed very well in terms of demonstrating
mastery of applying design principles in developing the digital tools to be used
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Table 4.5 Students’ performance in the creation of digital resources

Components 0–25% 26–50% 51–75% 76–100%

Innovative material 5 3 7 18

Adherence to design principles 4 0 8 21

Specific objectives 10 18 0 5

Appropriate assessment 4 3 12 14

as instructional resources, which improves the effectiveness of the resource (Bandli
2020; Smaldino et al. 2012). The development of skills in producing digital resources
is crucial to technology training for teachers. Research indicates that, when teachers
are competent in using technology tools, they can identify the best resource to use
for their lessons (Dlamini andMbatha 2018; Drossel and Eickelmann 2017), as TPK
also contends. In the African context, it is important that teachers are skilled in
developing various digital artifacts so that they can be able to develop material that
is contextually relevant to their learners.

Nevertheless, analysis of this assignment also indicated that most students did
not do well in terms of identifying the specific objectives they were trying to pursue
in their lessons by the material they had developed. The TPACK model says that
teachers should have skills in identifying appropriate tools to pursue specific objec-
tives, which means that objectives should be well-defined before the identification
and development of resources. In the assignment in this study, students were required
to develop the tools first, then identify the objectives that the tools were assisting to
achieve. This study shows that this sequencing of skills demonstration is not the most
appropriate as objectives must be identified first. Educators advise that is important
to first define the goals that are being pursued in education, then identify appropriate
technologies and teaching strategies that would facilitate the achievement of such
(Kurt 2015; Smaldino et al. 2012).

4.4.3.3 Part B: Presentations

Here, students were required to do online presentations, demonstrating how they
would use the digitalmaterials they had developed in a classroom setting. The presen-
tations were done in groups, and students were also required to assess their peers as
they presented. The results indicated that students performed well in the presenta-
tions, particularly in demonstrating high levels of confidence, showing that this is a
skill they had honed as teachers over a long period (see Table 4.6).

A shortcoming was noted in the method of delivery where participants demon-
strated how theywould use the tools in their classrooms. The pedagogical approaches
were predominantly teacher-centered, indicating that the teachers needed a lot of
training and practice in using learner-centered strategies. According to the TPACK
model, for technology to be effective, teachers need to employ appropriate teaching
approaches that promote innovativeness and learner engagement to achieve their
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Table 4.6 Students’ performance on presentations

Components 0–25% 26–50% 51–75% 76–100%

Clear and logical 0 0 0 33

Voice projection 0 0 0 33

Confidence 0 0 0 33

Learner engagement 7 11 9 6

lesson goals. Rogers (2018) claims that, if a teacher succeeds in delivering their
content in an interactive manner using digital resources through their learning
management systems, they demonstrate high competence inTCK.Maor (2013) intro-
duces the concept of digital pedagogies, which are described as pedagogical
approaches whereby new technologies change the way teaching is done to foster
learning. According to Maor, for technology to have a meaningful impact on
education, there is a need to shift to this paradigm.

Further analysis of the presentations in this study indicated that students greatly
participated in giving feedback to their colleagues on their work and engaged each
other. This, according to numerous research, is a vital element of students’ learning
because students benefit a lot from peer learning (Duncan 2005; Tulis and Goldstone
2020). Also, involving students in assessment assists them to examine their learning
and take ownership thereof (National Research Council 2000).

Another element of note in this assignment was that students did well in designing
evaluation activities for their lessons. This component was also in Assignment
1, and students did not do well then. The improved performance in this aspect
indicated that students utilized the feedback they were given to better their work.
According to Sachdeva (1996), “[e]ffective feedback plays a critical role in helping
adult learners achieve their educational goals and reach their maximum potential” (p
1).

Studies based on TPACK indicate that feedback is an important component
of skills development in the use of technology. In their 2019 study, Baran
et al. found that, in an effort to improve teachers’ skills, there was a positive rela-
tionship between increased levels of TPACK and variables such as collaboration,
real-world experiences, and feedback. Aktaş and Özmen (2020) conducted a study
to investigate the impact of a TPACK development course on pre-service science
teachers’ performances. As part of the study, students were required to make a
series of presentations based on lesson plans, demonstrating TPACK skills. The
results of the study showed that the feedback obtained from prior presentations
helped improve performance, including a shift from teacher-centered approaches to
student-centered ones. Similar results were obtained by other studies which reported
positive gains in TPACK development as students were assessed in various skills
and given corrective feedback on their performance (Anderson and Putman 2020;
Durdu and Dağ 2017; Tondeur et al. 2019).
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4.4.3.4 Assessment 3: Analysis of the Final Project

This comprehensive assessment required students to demonstrate skills they had
acquired throughout the course and apply them appropriately in simulated real-life
situations. This mainly involved using different Microsoft Office applications for
various purposes in teaching and administration. The analysis indicated that students
generally performedwell in the various components of the assessment (seeTable 4.7).

The element that seemed to be problematic to the students in this assessment was
the development of digital resources. The poor performance in the development of
digital resources—particularly concerning the application of design principles in
developing the resources—was a surprise, since students had previously done well
in this element. This skill was previously assessed in Assignment 2, and students
performed well in it. Further analysis of the two assessments revealed that, while in
Assignment 2, the assessment question was deliberate in requiring the learners to
apply the design principles in developing the tools and specific marks were appor-
tioned to the component, the question in the Final Project did not spell that out, hence
they ignored the requirements. This brings to the fore the concept of grading and
its effect on students’ learning. Opponents of grading argue that grades are detri-
mental to students learning because they become an end goal, and students pay more
attention to elements that will make them pass without truly internalizing and appre-
ciating what they are doing (McGuire 2015; Miller 2015). This failure of students
to apply design principles in this task is a sign that students did not grasp why they
needed to do so; they were more interested in the grades. This is concerning, as it
may be a sign of what to expect when they get to the field. Unfortunately, this may
contribute to the failure to effectively use technology in learning.

It remains a challenge to ensure that students will apply skills learned in the class-
room beyond school where no marks are given. Educators and researchers recom-
mend various strategies that could promote students’ understanding and appreciation
of learning material for application beyond the classroom. The National Research
Council (2000) emphasizes that the skills learned in the classroommustmake sense in
real-life contexts and teacher trainees must be given opportunities to practice appli-
cations of such over an extended period. The TPACK model asserts that, to truly
measure the development and attainment of skills, students should be required to
address real-life challenges and apply the skills through authentic tasks and document
their progress as they show the skills (Mishra and Koehler 2006). In their study on

Table 4.7 Students’ performance on the final project

Component 0–25% 26–50% 51–75% 76–100%

MS word 0 0 0 33

MS access 0 0 5 28

MS excel 0 0 5 28

MS powerpoint 0 0 8 25

Digital teaching material 2 22 9 0
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TPACKcompetencies of Education alumni in their work, Agustini et al. (2019) found
that the alumni had higher levels of content and pedagogical knowledge and lower
scores in technology application. This gap between technology skills and knowledge
gained in learning during teacher training and the application of the skills in real-
life classrooms has been extensively noted in the literature (Aktaş and Özmen 2020;
Ottenbreit-Leftwich et al. 2010) and needs to be addressedwith vigor. Frederick et al.
(2006) point out that the classroom is an environment with its own complex mix of
factors such as management of learner behavior and other competing responsibili-
ties which may cumulatively tempt a teacher to abandon newly acquired technology
skills for the tried and tested traditional teaching. As such, assessment for technology
skills also requires training the teachers’ mindset to be able to apply technology in
their classrooms, even when the circumstances are not favorable.

4.4.4 Students’ Evaluation of the Assessments

4.4.4.1 Perceptions of the assessments

The students reported that the assessment they liked the most was the develop-
ment of a lesson plan because they found it easier to do. This was corroborated by
their good performance on this assignment. On the other hand, they found the devel-
opment of digital tools to use as instructional resources difficult, because it was
their first time doing this. However, regarding usefulness, they considered the Final
Project as the most effective, as it allowed them to apply the various skills obtained
during the course and helped them to identify their weaknesses, as demonstrated by
the following quotes:

…Final Project. It included almost all topics I was taught. The assessment gave me the
opportunity to develop and test my ICT Skills I learned in the course.

…Final project. I had to incorporate different concepts which were interesting to do.

According to Aldonio and Andrijani (2008), students’ perceptions of the various
elements of their learning are very important, because negative perceptions about
certain components lead to failure to perform well in those areas. In the case
of assessments, establishing students’ perceptions about the various assessment
pieces provided essential feedback in the design of future assessments to capitalize
on approaches that resonate well with students of this caliber and generally identify
areas that need to be improved.

4.4.4.2 Technology Use in conducting assessment

Participants indicated that they initially feared the idea of having to use tech-
nology to prepare and submit assessments, since their technology skills were low.
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However, with practice, they ended up being comfortable with this mode and
even like it because it helped improve their digital skills further, as shown by the
following quote: “Using technology for assignments was excellent, appropriate and
quick.” However, some students had misgivings about digital assessments, as they
believed that some of their colleagues were using the platforms to cheat: “I feel some
colleaguesmight have taken advantage of virtual testing by copying or not using their
own knowledge as some struggled with basic computer skills.”

The students’ feedback indicated that the participants embraced the use of
technology in learning and assessments by the end of the course. Consistent
with other research, this study showed that older teachers generally fear tech-
nology (Raman and Yamat 2014; Winter et al. 2021), but when forced into situ-
ations where they have no choice but to use it, they get used to it and find that it
is not as difficult as they have imagined. The general attitude toward technology by
the end of the course was very positive, which gives hope for extensive use beyond
training.

4.5 Conclusions and Implications

This study showed that assessment plays a critical role in helping develop teachers’
competencies in using technology for teaching. Preparing teachers to use tech-
nology should be a comprehensive process that involves the development of an
appropriate set of skills needed for effective technology-based delivery. The anal-
ysis of students’ performances in the assessment pieces through the TPACK frame-
work assisted in identifying gaps in the development of skills during and at the
end of the course, thus assisting to direct appropriate re-mediation and issues to
consider for professional development.

The assessments demonstrated that participants in this study, being long-serving
teachers, were skilled in traditional aspects of teaching, such as teacher-centered
lesson delivery, but needed more help with technology-related skills. This study also
showed that certain skills were assessed more than once throughout the course to
check howmuch students had attained them. This process proved to be useful because
it revealed the inconsistencies in skill attainment by the participants, particularly
when students demonstrated mastery of skill in one element, then later showed a
strugglewith the samecomponent in a different assignment. This indicated fragility in
possession of such skills. Therefore, more effort needs to be put into cementing such
competencies among students.

Moreover, the application of acquired skills in the real world remains uncer-
tain. The reported inadequacy of resources in the schools where the teachers work
is a cause for concern, because for the teachers to apply said skills more and
improve their confidence, they need to practice in their classrooms. Hence, there is an
urgent need to provide digital resources in schools. It is recommended that some form
of assessment be continued on the teachers beyond the training to check whether they
sustain technology use in their work.
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Durdu L, Dağ F (2017) Pre-service teachers’ TPACK development and conceptions through a
TPACK-based course. Aust J Teach Educ 42(11):150–171

Duch BJ, Groh SE, Allen, DE (eds) (2001) The power of problem-based learning. Stylus, Sterling,
VA

Engelhardt L, Naumann J, Goldhammer F, Frey A, Horz H, Hartig K,Wenzel SFC (2021) Develop-
ment and evaluation of a framework for the performance-based testing of ICT skills. Front Educ
https://doi.org/10.3389/feduc.2021.668860

Fernández-Cruz F-C, Fernández-Día M-J (2016) Generation Z’s teachers and their digital skills.
Comunicar 24(46):1988–3293

https://doi.org/10.1088/1742-6596/1387/1/012035
https://www.teaching.com.au/product/CAT005
https://whosyouraddie.com/how-the-8-design-principles-should-be-applied-to-learning/
http://chs.gisd.k12.nm.us/site_view_survey.aspx?id=7b19202c-9956-41bd903d-45648d477d5d
https://doi.org/10.3389/feduc.2021.668860


4 Assessment in Preparing In-Service Teachers … 59

Frederick GR, Schweizer H, Lowe R (2006) After the in-service course: challenges of technology
integration. Comput Schools 23(1–2)

Hébert C, Jenson J, Terzopoulos T (2021) Access to technology is the major challenge teacher
perspectives on barriers to DGBL in K-12 classrooms. E-Learn Digit Media 18(3):307–324

Hero JL (2020) Teachers’ preparedness and acceptance of information and communications tech-
nology (ICT) integration and its effect on their ICT integration practices. Puissant—Multidiscip
J 1:59–76

HilkemeijerM (2021) How to evaluate technology in the classroom. https://www.ictesolutions.com.
au/blog/how-to-evaluate-technology-in-the-classroom/. Accessed 11 Jun 2021

Hunter C, Molapo T (2014) Current challenges and future trends for teacher training in Southern
Africa: a focused look at Botswana and Lesotho. Int Perspect Educ Soc 25:295–328

Iloany J (2014) Quality teacher education in Botswana: A crucial requirement for effective teaching
and learning. LICEJ Spec Issue 3(1):1743–1749

ITU (2018) Measuring the information society report 2018, vol 2. ITU Publications, Switzerland
Johnson AM, Jacovina ME, Russell DE, Soto CM (2016) Challenges and solutions when using
technologies in the classroom. In: Crossley SA, McNamara DS (eds) Adaptive educational
technologies for literacy instruction. Taylor & Francis, New York, pp 13–29

Johnson D (2013) Power up! Technology skills every teacher needs. Technol-Rich Learn 70(6):84–
85

Johari SSM,Azli NA, Idrus RM (2018)A test for technology skills to enhance teachers’ engagement
in using education technology in classrooms. JITE 3:1–6

Kgalemang C, Leteane O, Moakofhi M, Pholele TM, Phiri T (2015) Usage, challenges and percep-
tions of ICT by teachers in junior secondary schools in Botswana. In: Paper presented at BUIRC
2015 conference, Gaborone, Botswana

Kurt S (2015) Educational technology: an overview. https://educationaltechnology.net/educational-
technology-an-overview/. Accessed 2 Feb 2022

Leaser D (2020) The rise of assessment tech in learning and development. https://
www.ibm.com/blogs/ibm-training/the-rise-of-assessment-tech-in-learning-and-develo
pment. Accessed 10 Jan 2022

Major TE, Tiro L (2012) Theory versus practice: the case of primary teacher education in Botswana.
Int J Sci Res Educ 5(1):63–70

MakwinjaVM(2017)Rethinking education inBotswana: a need to overhaul theBotswana education
system. JIER 13(2):45–58

Mangope B, Mukhopadhyay S (2015) Preparing teachers for inclusive education in Botswana: the
role of professional development. J Int Spec Needs Educ 18(2):60–72

MannathokoMC(2013)Does teachingpractice effectively prepare student-teachers to teach creative
and performing arts? The case of Botswana. Int J High Educ 2(2):115–121

Maor D (2013) Does the use of the TPACKmodel enhance digital pedagogies: we don’t understand
the present so how canwe imagine the future? 30Ascilite conference.Mcquarie, SydneyAustralia

McGuire SY (2015) Get students to focus on learning instead of grades: metacognition
is the key! https://www.deltastate.edu/academics/wp-content/uploads/sites/9/2015/02/Get-Stu
dents-to-Focus-on-Learning-Instead-of-Grades.pdf. Accessed 29 Nov 2021

Milkova S (2016) Strategies for effective lesson planning. University of Michigan, Center for
Research on Learning and Teaching. https://crlt.umich.edu/gsis/p2_5. Accessed 30 Nov 2021

Miller A (2015) When grading harms student learning. https://www.edutopia.org/blog/when-gra
ding-harms-student-learning-andrew-miller. Accessed 29 Nov 2021

MishraP,KoehlerM(2006)Technological pedagogical content: a framework for teacher knowledge.
Teach Coll Rec 108(6):1017–1054

Mukhopadhyay S, Molosiwa S, Moswela E (2009) Teacher trainees’ level of preparedness for
inclusive education in Botswana schools: need for change. Int J Sci Res 2(2):51–58

National Research Council (2000) How people learn: brain, mind, experience, and school, expanded
edn. Washington, DC, The National Academies Press. https://doi.org/10.17226/9853

https://www.ictesolutions.com.au/blog/how-to-evaluate-technology-in-the-classroom/
https://educationaltechnology.net/educational-technology-an-overview/
https://www.ibm.com/blogs/ibm-training/the-rise-of-assessment-tech-in-learning-and-development
https://www.deltastate.edu/academics/wp-content/uploads/sites/9/2015/02/Get-Students-to-Focus-on-Learning-Instead-of-Grades.pdf
https://crlt.umich.edu/gsis/p2_5
https://www.edutopia.org/blog/when-grading-harms-student-learning-andrew-miller
https://doi.org/10.17226/9853


60 T. Batane and C. Butale

Nicol D, Macfarlane-Dick D (2006) Formative assessment and self-regulated learning: a model and
seven principles of good feedback practice. Stud High Educ 31(2):199–218

O’Reilly EN (2016) Developing technology needs assessments for educational programs: an
analysis of eight key indicators. IJEDICT 12(1):129–143

Ottenbreit-Leftwich AT, Glazewski KD, Newby TJ, Ertmer PA (2010) Teacher value beliefs
associated with using technology: addressing professional and student needs. Comput Educ
55(3):1321–1335

PillaiKR,UpadhyayP, PrakashAV,RamaprasadBS,MukeshHV,PaiY (2020)End-user satisfaction
of technology-enabled assessment in higher education: a coping theory perspective. Educ Inf
Technol. https://doi.org/10.1007/s10639-020-10401-2

Promethean (2016) Howmodern technology has evolved traditional teaching. https://resourced.pro
metheanworld.com/evolution-modern-teaching-methods/. Accessed 12 Jul 2021

Quansah F (2018) Traditional or performance assessment: What is the right way in assessing
learners? Int J Hum Soc 8(1):21–24

Raman K, Yamat H (2014) Barriers teachers face in integrating ICT during English lessons: a case
study. MOJET 23:11–19

Rogers D (2018) The TPACK framework explained (with classroom examples). https://www.sch
oology.com/blog/tpack-framework-explained. Accessed 21 Dec 2021

Sadler DR (1989) Formative assessment and the design of instructional systems. Instr Sci 18:119–
144

Sachdeva AK (1996) Use of effective feedback to facilitate adult learning. JCE 11(2):106–118.
https://doi.org/10.1080/08858199609528405

SailerM, StadlerM, Pernice F-S FrankeU, Schöffmann C, Paniotova P, Husagic L, Fischer F (2021)
Technology-related teaching skills and attitudes: validation of a scenario-based self-assessment
instrument for teachers. Comput Hum Behav 115. https://doi.org/10.1016/j.chb.2020.106625

Sebobi EM (2014) Challenges in the teaching of Botswana General Certificate of Secondary
Education Art and Design Curriculum. Master’s thesis, University of Witwatersrand

Simonson M, Smaldino S, Albright M, Zvacek S (2000) Teaching and learning at a distance:
foundations of distance education, 11th edn. Prentice-Hall, Upper Saddle River, NJ

Smaldino SE, Lowther DL, Russel JD (2012) Instructional technology and media for learning, 10th
edn. Pearson Education Inc., New Jersey

Spiteri M, Rundgren SN (2020) Literature review on the factors affecting primary teachers’ use of
digital technology. Tech Know Learn 25:115–128

Stronge JH, Xu X (2019) Instructional planning for effective teaching. Solution Tree Press,
Bloomington Indiana

Sumardi S (2017) Performance-based assessment as a current trend in ELT: investigating its wash-
back effects on secondary-school students learning. Kajian Linguistik Dan Sastra 2(1):1. https://
doi.org/10.23917/kls.v2i1.5347

Taras M (2005) Assessment—Summative and formative—Some theoretical reflections. Br J Educ
Stud 53(4):466–478. https://doi.org/10.1111/j.1467-8527.2005.00307.x

Tondeur J, Scherer R, Siddiq F, Baran E (2019) Enhancing pre-service teachers’ technolog-
ical pedagogical content knowledge (TPACK): a mixed-method study. Educ Technol Res Dev
68(1):319–343

Top Hat (2020h) Performance-based assessment: how to implement it in the classroom. https://top
hat.com/blog/performance-assessment/. Accessed 21 Dec 2021

Trimble S (2003) Between reform and improvement in the classroom. Princ Leadersh 4(1):35–39
Tullis JG, Goldstone RL (2020)Why does peer instruction benefit student learning? Cogn Res 5:15.
https://doi.org/10.1186/s41235-020-00218-5

Tuparova D, Tuparov G (2010) Automated real-life performance-based assessment of ICT skills.
Procedia Soc Behav Sci 2(2):4747–4751. https://doi.org/10.1016/j.sbspro.2010.03.762

Vásqueza MB, Noriegab JAV (2013) Study about ICT skills in junior high school teachers under
Mexico’s educational reform. Int J Psychol Res 6(2):59–70

https://doi.org/10.1007/s10639-020-10401-2
https://resourced.prometheanworld.com/evolution-modern-teaching-methods/
https://www.schoology.com/blog/tpack-framework-explained
https://doi.org/10.1080/08858199609528405
https://doi.org/10.1016/j.chb.2020.106625
https://doi.org/10.23917/kls.v2i1.5347
https://doi.org/10.1111/j.1467-8527.2005.00307.x
https://tophat.com/blog/performance-assessment/
https://doi.org/10.1186/s41235-020-00218-5
https://doi.org/10.1016/j.sbspro.2010.03.762


4 Assessment in Preparing In-Service Teachers … 61

Winter E, Costello A, O’Brien M, Hickey G (2021) Teachers’ use of technology and the impact of
Covid-19. Ir Educ Stud 40(2):235–246. https://doi.org/10.1080/03323315.2021.1916559

Tshepo Batane is an Associate Professor in the Department of Educational Technology at the
University of Botswana. She received her Ph.D. in Instructional Technology from Ohio Univer-
sity in the USA. She served as Head of the Department of Educational Technology at the Univer-
sity of Botswana (2012–2018). Her research interests are centered around exploring innovative
ways of utilizing technology to improve different aspects of learning. This includes: integration
of technology into the curriculum, preparing teachers to use technology in their classrooms, and
use of various resources to facilitate learning. She teaches graduate and undergraduate courses in
Educational Technology.

Chandapiwa Butale holds a Bachelor of Arts (Humanities), Post Graduate Diploma in Educa-
tion (University of Botswana), and Master of Science in Instructional Technology (California
State University, Chico, USA). Dr. Butale holds a Ph.D. in Education majoring in Technologies
of Instruction and Media with a cognate in Gender and Education (The Ohio State University,
Columbus, Ohio, USA). She is a recipient of the Loadman Best Dissertation Award (summer
2008) from The Ohio State University’s School of Educational Leadership and Human Ecology.
Her research interests include women and technology, integration of technology in less-developed
contexts, and socio-culturally relevant technology integration. She is also interested in the influ-
ence of technology on student academic misconduct in higher education. She has over twenty-one
years of experience in Open and Distance Learning. Dr. Butale is the Director of the Centre for In-
service and Continuing Education (CICE) at the Botswana University of Agriculture and Natural
Resources.

https://doi.org/10.1080/03323315.2021.1916559


Part II
Experience Sharing



Chapter 5
Transitioning from Emergency Remote
Teaching to Virtual Learning:
Experiences with Digital and Innovative
Pedagogies and Competencies in Teacher
Education in a University Setting

Overson Shumba, Leonard Nkhata, Alex Simpande, and Chewe Fwalo

Abstract The outbreak of the novel coronavirus disease (COVID-19) created a new
landscape in teacher education. Initially, emergency remote teaching was adopted,
and within the course of a year, there was a transition to virtual learning. This chapter
discusses the experiences of adopting emergency remote teaching and the transition
to virtual learning in the context of a teacher education programme at the Copperbelt
University, Zambia. Anecdotal evidence and results from a mini survey of narra-
tives of lecturers and students are provided which profile the views on compe-
tencies needed for virtual learning. The chapter further reflects upon the existing
curriculum and how it may be innovatively adapted to meet the new learning envi-
ronments. Major shifts needed to capacitate teacher educators, teachers and learners
with digital competencies and self-directed learning are proposed. The chapter adds
to the discourse on digital and innovative pedagogies and efforts to prepare mathe-
matics and science teachers for teaching and learning in the digital age in Southern
Africa.

Keywords Competencies · Emergency remote teaching · Pedagogy · Teacher
education · Virtual learning

5.1 Introduction

In his book Future Shock, futurist Alvin Toffler (1970) describes “the shattering
stress and disorientation that we induce in individuals by subjecting them to too
much change in too short a time”. The COVID-19 pandemic has led to the abrupt
closure of schools, colleges and universities and the sudden adoption of emergency
remote teaching (ERT). The adoption of ERT has created bewilderment on the part
of some students and lecturers. This was the case in Zambia starting in mid-March
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2020 when the first COVID-19 infected person was reported, leading to the closure
of schools, colleges and universities and the cancellation of face-to-face classes.

Various ERT approaches were adopted, but due to several factors, these may not
have been as effective as when online learning is well planned and implemented. In
addition to inadequacy of infrastructure, students and staff needed time to get to terms
with the disruption caused by the pandemic and to adapt to the realities of learning
at a distance, mostly alone, and in self-directed ways. Many students and staff had
inadequate ability in the use of video-conferencing tools, and the course materials
were not designed for online learning. There was simply no time for careful planning
and design needed for high-quality online learning. ERT is thus a fair description of
the status. Hodges et al. (2020) explain it as follows:

... emergency remote teaching (ERT) is a temporary shift of instructional delivery to an
alternate delivery mode due to crisis circumstances. It involves the use of fully remote
teaching solutions for instruction or education that would otherwise be delivered face-to-
face or as blended or hybrid courses and that will return to that format once the crisis or
emergency has abated. The primary objective in these circumstances is not to re-create
a robust educational ecosystem but rather to provide temporary access to instruction and
instructional supports in a manner that is quick to set up and is reliably available during an
emergency or crisis (https://er.educause.edu/articles/2020/3/the-difference-between-emerge
ncy-remote-teaching-and-online-learning).

In this chapter, the authors evaluate the impact of the pandemic on staff and
students and on teaching and the attainment of knowledge and teaching competencies
via ERT and virtual learning and assessmentmodes. It is conjectured that theCOVID-
19pandemic andERThave helped education and training systems to leapfrog towards
education of the future. The Ministry of Higher Education in Zambia envisions this
future as follows:

The future of learning away from the distant walls of a classroom, the future of giving equal
access to training opportunities to everyone regardless of their financial status or where they
live in Zambia, and the future of equipping trainers with requisite resources—the Internet,
learning management systems, computers, and power backup systems—for a cost-effective
and efficient delivery of e-learning. (Phiri 2020)

Considering this, the authors reflect upon the existing curriculum and how it may
be innovatively adapted to meet the new learning environments and learner profiles.
Proposals are made as regards some major shifts needed to capacitate teacher educa-
tors, teachers and learnerswith digital competencies and self-directed learning, infor-
mation processing, creating and packing content, and online assessment, feedback
and feedforward.

5.2 Methodology

This chapter is based largely on an analysis of and reflections on the authors’ expe-
riences and observations in the course of working in a teacher education university
department at the Copperbelt University, Zambia. Informal meetings, interviews and

https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remote-teaching-and-online-learning
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a mini survey of lecturers and student teachers were conducted to gauge experiences
and perceptions. These sources serve to provide some anecdotal evidence uponwhich
this chapter reflects. This chapter complements this with a desk review in which
the authors find some complementing experiences associated with the COVID-19
pandemic and the impact it is having on education systems. For example, some
university teachers have been reported to be thriving, while others have been “sur-
viving” in the context of ERT for which they were not prepared (Moorhouse and
Kohnke 2021). By sharing the experiences in a Zambian context, the chapter adds
to the understanding of both the impact and opportunities created by the pandemic.
The issues surrounding ERT are a subject of many recent publications (Anthony Jnr
and Noel 2021; Valsaraj et al. 2021; Whittle et al. 2020).

5.3 Experiences with ERT and Virtual Learning in Teacher
Education

Fitzpatrick (2012) defines e-learning as “anything delivered, enabled, or mediated by
electronic technology for explicit purpose of learning”. Haythornwaite (2002) iden-
tifies three important factors for “building and sustaining e-learning communities”,
namely: content-related communication; planning of tasks; and social support. Guri-
Rosenblit (2018) argues that, in implementing digital technologies in higher educa-
tion, a lot of emphasis must be on student learning and not on professors’ teaching.
Effective distance and e-learning require that experiences be properly planned and
structured. Glazier and Harris (2021) caution us concerning the loss of personal
relationships and the lack of instructor presence resulting from the transactional
distance created in virtual learning settings. Fiock et al. (2021) stress the importance
of teaching presence that they identify with three elements: facilitation of discourse;
direct instruction; and instructional design and organization. These issues take on a
higher magnitude of importance in the context of ERT, where learning environments
are rapidly developed to provide temporary instructional support (Whittle et al. 2020).
The chapter thus tries to share some of the experiences of how ERT was undertaken
and the digital and psychosocial experiences of both student teachers and lecturers.

5.3.1 COVID-19 Closure and Readiness for ERT

During the period March 2020 to April 2021, the Copperbelt University undertook
many initiatives that saw Senate formally adopt the dual mode of learning and assess-
ment as standard practice. A couple of weeks after the closure in March 2020, the
Centre for Academic Development, the Directorate of Information and Communica-
tion Technology (DICT) and the School of Information and Communication Tech-
nology (SICT) collaborated to introduce Zoom video-conferencing to staff. This was
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demonstrated virtually, and lecturers were encouraged to use this platform and other
media such as WhatsApp. Students essentially learnt on their own how to access
and use this platform. Later, a link of the learning management system (LMS) was
provided to students on their portals. Thereafter, DICT adapted the Moodle platform
accessibility on the LMS.

In this emergency situation the pandemic created, there was no time to ascertain
full competencies for use of these platforms by staff and students or to effectively
plan and design materials for online delivery. Everyone was to learn on the go. This
is particularly an issue for teacher education institutions where students must learn
remotely while simultaneously be prepared to teach learners in the school system,
also remotely. This is a challenge the teacher education programme faces. Therefore,
this necessitated to share someof the experiences and introspect on the future inwhich
remote learning is part of the new normal.

5.3.2 COVID-19, the Teacher Education Context
and the Learning Crisis

The teacher educationprogrammeat theCopperbeltUniversity is relatively small. It is
runby theDepartment ofMathematics andScienceEducation that sits in theSchool of
Mathematics andNatural Sciences. It has a total of 263 students in its four undergrad-
uate programmes and comprises 65 females and 198 males. The four programmes
are Bachelor of Science to prepare teachers whowill teach natural science subjects in
secondary schools, i.e., biology, chemistry, mathematics, and physics. In spite of its
size, it is a programme of considerable national and regional importance. It prepares
graduate teachers for mathematics and natural science subjects in secondary schools
and provides opportunities for them to undertake graduate studies. Given its impor-
tance for STEM education, a mini survey of education students and lecturers was
conducted to get a sense of their experiences.

First, it was clear that the pandemic was a serious emergency, and it had created
a learning crisis. The experiences of the four authors in their interactions with other
staff and students were pooled for reflection. A snap survey and informal interviews
also helped to understand the situation. In this anecdotal evidence collected, the
majority of students and lecturers expressed negative sentiments, and 25 of these
responses are captured in Table 5.1. In the table, only six statements (roughly 25%)
had positive experiences. Noteworthy among positive statements are those associ-
ated with popularized benefits of e-learning: “It has helped me to know to work
independent”, and “[i]t is exciting as I can teach and learn from the comfort of my
home or office at any time”.

The bulk of the stated experiences were sufficient to cause for concern. Inadequate
ICT infrastructure, poor internet connectivity, and lack of access devices and data
bundles were the major issues raised. These are the main reasons for the negative
assessment of experiences with online learning and not the online learning itself.
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Table 5.1 Extract from 25 responses on experiences with adoption of online learning

1. What are your experiences [as lecturer/student] with the adoption of online learning starting
from the period in March 2020 when COVID-19 was declared a pandemic? (25 verbatim
responses)
As a student with the adoption of online learning as became difficult and challenging us students
in terms of money for bundles and poor network
The learning process isn’t entirely satisfactory, there are some courses that need face to face
Interaction with lectures and having to learn these courses online has been a bit of a challenge
The experience has been pathetic due to the fact that online learning is a failed way of
conducting lessons
Really bad, as schools or students are not yet fully adapted to the process
Very sustainable
As student it’s not as effective because actual online lessons are not carried out
It’s quiet challenging
It’s a little bit challenging due to poor network
It has been difficult with network connection, sound failure, sometimes missing classes due to
lack of bundles
It’s been a fair experience. As long as the internet was stable I’ve had no challenges
It has okay though the zeal to study and understand hasn’t been there because of 2 weeks online
and 2 weeks physical so this has been disturbing us …more especially myself
My experience has not been so good overall ever since online learning was adopted. I believe it
can be improved (i.e. made more effective)
It has been difficult to cope with the learning
Bad experience. I have had to learn new things
Very few students attend an online lecture
Learning became a challenge
It is exciting as I can teach and learn from the comfort of my home or office at any time
I have seen the side effects to online learning. I attend lessons wherever I’m through online, no
specific place I can be
The online e learning it cause poor performance due of unstableness network or bad network
system we are using
It’s difficult learning online
It has helped me learn how to work independent
It is helpful but not as comparing with physical learning. Because online learning requires money
It is very slow especially when too many people are using it
Virtual learning is helpful but not as comparing with physical learning. Because it requires
money
1. Internet connection problems. 2. Lack of enough bundles for students
It’s as being very bad with me due to poor network.

Two lecturers submitted that “intermittent internet connectivity has been a chal-
lenge” and “not all students are able to logon due to lack of bundles or poor network”.
In the initial stages of the implementation of online learning, one lecturer lamented
that, “I faced challenges because it was not anticipated before the pandemic…I did
not receive pedagogical training in virtual learning”. When asked about their compe-
tence in teaching and assessing online, three said they were competent, while one
indicated that it depended on assessment. The last said, “I am not that competent to
even teach online”. The use of the CBU Opus or Moodle platform showed that four
of the lecturers used Opus but not Moodle, while one indicated that they used neither
Opus nor Moodle.
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5.3.3 Pedagogical Adaptation and Self-Directed Learning

As part of the mini survey, lecturers and students were asked to assess their own
technical capabilities to teach and learn online. Five lecturers indicated that online
learning had created anxiety and they were not feeling pedagogically capable to
continue with online learning. A significant number of students indicated that they
needed the lecturer for them to learn; were not competent to continue with online
learning; and even found it disruptive to their learning. Responses from the students
in the mini survey are indicative of this when asked to rate the statements. Table 5.2
shows responses on the two extremes (1= not like me at all and 5 = very much like
me).

Digital competencies, information processing and self-directed learning are key
for effective online learning, and among the students sampled, thesewere problematic
areas. As seen above, only four (17.4%) found a statement like “I learn a lot on the
course material on my own” as a fitting description to themselves. It is assumed
that due to the proliferation of diverse sources of information, students get lost in
the sea of data. This makes information processing a needed competency. During
interactions with the students, many of them expressed a lack of confidence to access
and use the e-resources platform of the university library.

The advent of online learning has placed immense demands on learners’ ability to
manage themselves in the learning process. Self-direction and self-management are
critical in the situation of ERT and in online learning (Lasfeto 2020). The evidence
considered above indicates the need to prepare student teachers for self-directed
learning because little learning takes place when they do work alone.

At the start of and during ERT, lecturers in the teacher education programme
used WhatsApp to keep in touch with their students and to share course mate-
rials and notes. Students in the teacher education programme used WhatsApp in

Table 5.2 Self-rating of students on items describing their competencies (n = 26)

Not like me at all Very much like me

1. I need my lecturer to be available for me to learn 2 (8.7%) 13 (56.5%) (−)

2. I plan and balance use of my time 4 (17.4%) 10 (43.5%) (+)

3. I teach myself ICT skills by exploring on my own 2 (8.7%) 8 (34.8%) (+)

4. I plan my own learning schedule 5 (21.7%) 8 (34.8%) (+)

5. I am competent enough to continue with online
learning

10 (43.5%) 1 (4.3%) (−)

6. I plan and follow my own timetable 2 (8.7%) 7 (30.4%) (+)

7. I rely on the timetable of my class to learn 3 (13.0%) 6 (26.1%) (−)

8. I search and find learning material beyond the course
reading list

5 (21.7%) 7 (30.4%) (+)

9. I learn a lot on the course material on my own 5 (21.7%) 4 (17.4%) (+)

10. I find online learning disruptive to my learning 5 (21.7%) 10 (43.5%) (−)
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Table 5.3 Responses to the survey

What is working What is not working

Audio notes and text notes 80 Discussions 30

Discussion and interaction 4 Too many messages 33

No response 5 Feedback from lecturer not good 24

Too much pressure 4

Connection problem 4

Information overload 3

Bundles 5

Moving too fast with teaching 5

Nothing to say 2

Taking down notes from audio

Scared of lecturer 2

Suggestion to use zoom 2

Website (needs update) 3

different ways (Shumba and Simpande 2021). WhatsApp can be an important part of
e-learning, with a significant positive impact on learning achievement (Amry 2014;
Sayan 2016). One of the authors (Simpande) explored the efficacy of this platform in
learning the communication skills course, which is required by all first-year students
at the university, regardless of major. At the end of the teaching and learning period,
he administered a two-item survey to students (n = 92) to indicate what worked
and what did not work when using WhatsApp. Results are presented in Table 5.3.
During the period, the structure of a face-to-face class was adopted. This included
(1) introduction and development delivered via recorded voice notes; (2) a “live”
discussion through texting; (3) an exercise to follow up on pre-recorded material
and discussion; (4) and finally, taking attendance register. The WhatsApp sessions
followed the 2-hour time allocated on the university official calendar for the course.

Most students identified audio and text notes as the form of delivery that worked
for them.What is evident is that what was not working for them was not the platform
itself, but rather the way it was used pedagogically. For example, they identified
discussions and feedback by the lecturer, too much pressure and too many messages
as the problem areas.

This case highlights difficulties in the transition from ERT to virtual learning.
Based on this case alone, three critical areas emerged in the teacher training
programme at the Copperbelt University that need more attention. The three issues
first-year students are: self-directed learning; information processing; and virtual
teaching and learning competencies.
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5.3.4 Psychosocial Support and Preparedness

Psychosocial factors impact on e-learning (Penman and Ellis 2012). Therefore,
academic and psychosocial unpreparedness for virtual learning experiences is a
concern that was found for both lecturers and students in the teacher education
programme. In our context, most were not psychologically prepared for the new
pedagogical ways. One student (Table 5.1) reflected on the change as follows: “Bad
experience. I have had to learn new things”. Another stated that, “[t]he experience
has been pathetic due to the fact that online learning is a failed way of conducting
lessons”. These experiences tend to be associated with the problems of access and
inability to pay for data services. Part of the problem is linked to inadequate adaptation
of materials and pedagogy for online delivery by lecturers (exemplified in Table 5.2).
In addition, it is evident that ineffective communication was also a common problem.
For example, some lecturers sent handoutswithout directlymeeting students in online
classrooms. In other countries, it was found that many lecturers were oblivious to the
fact that students were experiencing complicated emotions like frustration, anger,
resentment and anxiety in the process of adjusting to virtual learning, were isolated
from their friends and faced financial cost implications (Sundarasen et al. 2020).

The academic and psychosocial support was inadequate for both students and
lecturers to adapt for virtual learning. A few weeks after the COVID-19-induced
closure, lecturers were introduced to video-conferencing platforms to prepare them
for remote teaching and learning. This was done virtually, but the orientation did not
achieve 100% reach, especially as some were not confident with the use of technolo-
gies such as Zoom. No structured training was provided to students who had already
vacated campus. Given the nature of the pandemic, some staff and students would
have needed psychosocial support, and the challenge was to provide this support
virtually. In the COVID-19 emergency, “virtual students” needed this support, and
virtual psychosocial counselling (Dimri 2021) was feasible. Three informal inter-
views with lecturers in the department revealed anxieties concerning their well-
being because of the possibility of them being infected. The introduction of ERT
made them feel overwhelmed and unprepared pedagogically. Their ICT skills were
initially poor, resulting in them experiencing fear, anxiety and frustration. The mere
fact that they were isolated from others meant that they could not easily consult
with their colleagues. How they coped can be illustrated by three lecturers—X (non-
adopter), Y (frustrated adopter) and Z (successful adopter)—interviewed by one of
the authors (Nkhata) at the Copperbelt University.

Participant X opted to continue meeting the students physically, stating, “[w]hen
the university was closed, I resorted to sending them notes”, and “I have not had
any virtual lectures with students because I have limited ICT skills competencies”.
Participant Y complied with the university directive not to meet students physically
but met students once or twice virtually. He later stopped due to “the fewer numbers
of students attending these zoom lessons. For example, only 20 out of 100 students
attended the virtual classrooms”. Participant Y also stated that “home was not a
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conducive environment for teaching due to disturbances from family members espe-
cially children”. In addition, the banning of social gatherings meant that as lecturers
operated from home, they used their personal resources to pay for internet services to
conduct virtual lessons, which proved expensive. Participant Z indicated he initially
sent notes to the students through WhatsApp during ERT. The participant quickly
and successfully transitioned to virtual learning. The participant used the Google
Meet and Moodle platforms for teaching and assessing students. The participant had
no psychological and social challenges in utilizing ICT platforms. According to this
participant, “I use Google Meet, and more than 50% (80 of 150) students attended
my lectures”.

5.3.5 Developing Knowledge and Competencies for Teaching

In our context, the requirement for lecturers to have a teaching methodology qual-
ification is somewhat new. Most expected that face-to-face ways of the teaching
and learning process could be simply replicated in online environments without
fundamental changes. Whilst some orientation workshops for virtual learning were
conducted for lecturers, the lack of teaching methodology for some of them intro-
duced an impediment in their transit to ERT and virtual learning. The lack of training
in teaching methodology could have impacted their attitude and adaptation to virtual
pedagogies. Bozkurt and Sharma (2020) emphasize the need to become conversant
and upskilled in virtual pedagogies. Face-to-face pedagogies cannot simplistically be
replicated into digital forms where students can learn unsupported by their lecturers
and/or independently. More structured support and pedagogical training workshops
are needed to ensure proper adoption of online learning.

5.3.6 Frustration with Teaching Practice and Research
Projects

Teacher education institutions traditionally incorporate teaching practice (school-
based practicum) in their training programmes (Sasaki et al. 2020), and this aspect has
faced challenges in the era of COVID-19 (Kadir and Azizi 2021; Moyo 2020). This
is the case with the teacher education programme at the Copperbelt University. One
intake did not report to assigned schools because they had closed. The other intake
had its practicum terminated 5 weeks into the term of 14 weeks due to closure. This
has been an area of frustration for staff and students who were due for this mandatory
aspect of their education and training when COVID-19 led to the closure of schools
and the university. According to Sasaki et al. (2020), COVID-19 has led to teacher
education institutions failing to meet teaching practice requirements. Transitioning
to a virtual practicum had never been thought of, and its acceptability with the
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Teaching Council of Zambia remains unexplored. Consideration is being given to
a pilot initiative in which students would teach online and be observed virtually. It
proposes to adopt one of the secondary schools as a demonstration centre in which
virtual classeswith students canbe conducted. In their school-basedprojects, students
have largely focussed on experimenting with various face-to-face approaches to
teaching and learning, indicating that action research is well embraced. However,
innovative action research projects are needed that would exploit the many ICTs
and their integration for virtual learning and learning management. What may be a
challenge presently is that virtual platforms like Google Forms, WhatsApp, Moodle
and Opus LMS have not been fully mainstreamed. Anecdotal evidence suggests that
most of our students and lecturers do not have sufficient confidence and competencies
to fully utilize these tools.

5.4 Discussion: Teacher Education in the Digital Age

The above sections have highlighted many experiences of the adoption of ERT,
the transition to online learning, and the preparedness for and perceptions of the
psychosocial impacts. Those experiences have also shown that lack of self-direction
and digital skills and competencies impacted on perceptions that lecturers and student
teachers expressed regarding ERT and e-learning. In our context, this could affect
the transition to becoming a dual-mode University, blending face-to-face and online
learning. The teacher education training programme at theUniversity is progressively
moving forward to keep pace with this transition. As this happens, observations from
the experiences indicate the need for:

(i) enhanced ICT infrastructure, connectivity and remote access;
(ii) capacity building in pedagogy generally and in online and blended learning;
(iii) building capacity for ongoing attainment of digital competencies; and
(iv) capacity building for self-directed learning.

It is important for the teacher education programme to re-envision its strategies
and curriculum. The main drivers it must take advantage of include the following:

(a) the national policy context of teacher professional standards (Ministry of
General Education (MoGE) 2019) and the education curriculum framework
(MoGE 2013);

(b) the availability of an ICT competency framework for teachers (UNESCO
2018);

(c) the emergency of digital learning taxonomies (Churches 2009); and
(d) the reflexive appreciation of models of teachers’ technological pedagogical

and content knowledge (Mishra and Koehler 2006).

The professional standards for teachers in Zambia make reference to the use of
ICT. For example, the standards stipulate the development and use of “relevant,
sustainable and innovative teaching and learning materials including ICT”. One of
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the indicators specifies “use a wide variety of pedagogical strategies (e.g., ICT, social
media, and local materials, innovative and creative approaches)” (MoGE 2019). This
makes acquaintance with technical and pedagogical aspects of ICTs relevant aspects
for teacher development. As noted in other educational contexts, the pervasiveness
of ICTs in everyday life leads to a situation where learners may be coming to school
more literate than some of their teachers (Labbas and Shaban 2013).

In the context provided in this chapter, some colleagues referred to themselves
as “BBCs”, meaning born before computers, thus lacking confidence in their use
of ICTs. In such a situation, it would be unrealistic to expect that the teacher role
of becoming innovative facilitators of learning enabled by ICTs would be achieved
easily in the COVID-19 period. It is thus necessary to reconsider pedagogy and
content of teacher education programmes. This is necessary because, in primary and
secondary schools, information and communication skills represent an important
category of “key competencies” in the revised education curriculum framework in
Zambia (MoGE 2013). Labbas and Shaban (2013) emphasize that the way students
think and the way they communicate, share, exchange, create and game in a digi-
talized world is now different. For example, students use e-mail, texting, or chats to
communicate, with less need for face-to-face interaction. They create and share infor-
mation on blogs, wikis, webcams and camera phones, and engage more frequently
in peer-to-peer exchanges (Labbas and Shaban 2013).

These changes in the way students think and do things reflect new opportunities
that teacher education ought to embrace. McGarr and McDonagh (2019) highlight
two challenges for the teaching profession: (i) the need for teachers to be proficient
in using ICTs for professional tasks; and (ii) fostering productive and relevant use of
ICTs among their pupils. They need both technical and pedagogical skills for which
teacher education must now prepare them.

Above, it was noted that the professional standards for teachers in Zambia include
the use of ICTs and social media for teaching and learning (MoGE 2019) and that
ICT skills reflect a major category of learner competencies in the revised school
curriculum framework (MoGE 2013). As the education system settles into the adop-
tion of dual-delivery modes, teacher education institutions need to interrogate the
complex subject of “professional digital competence” to define or select appropriate
models for their attainment. McGarr and McDonagh (2019) provide a useful review
of some of the models of digital competencies in teacher education.

The UNESCO ICT competency framework for teachers, Version 3 (UNESCO
2018), is particularly valuable in our context. It assumes that teachers must have
competencies in the use ICT to be able to deliver quality education. They need
this to be able to guide their students to learn how to learn in digital environments.
The framework organizes the 18 competencies it proposes into a 6 × 3 matrix of
aspects of teachers’ professional practice and three levels of teachers’ development
inmaking pedagogical use of ICT. The six aspects of a teacher’s professional practice
are understanding ICT in education policy; curriculum and assessment; pedagogy;
application of digital skills; organization and administration; and teacher professional
learning. The three levels of teachers’ development in pedagogical use of ICT entail
basic ICT competencies; knowledge deepening; and knowledge creation. They must
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have competency in learning environments where students can work collaboratively
using ICTs. Teachers ought to have competencies to design and set up learning
environments in which their students can create new knowledge. Eighteen digital
competencies are associated with each aspect of professional practice and the corre-
sponding level of teacher development in the UNESCO (2018) model. For example,
at the level of knowledge acquisition, teachers can articulate how their classroom
practices reflect what is guided by policies at institutional and/or national levels. At
the level of knowledge deepening, they acquire competences to design classroom
environments that, for example, integrate ICT in teaching, learning and assessment
activities. At the level of knowledge creation, they can support self-directed learning
among students.

Overall, theUNESCOICTCFTVersion3 envisions theneed for engaging teachers
and their students in activities that yield higher-order learning outcomes. For this
focus on higher-order learning, it is instructive to adopt taxonomies of learning that
would guide and facilitate learning with digital tools. An example is Churches’ (2009
model. It adapts the revised Bloom’s taxonomy of Anderson et al. (2001) (Krathwohl
2002) to create the “Bloom’s digital taxonomy”. In Churches’ model of the digital
taxonomy, “the learningprocess canbe initiated at anypoint” or level in the taxonomy,
and collaboration enabled by digital tools can have considerable impact on learning
at each level. In the taxonomy, a range of learning outcomes that are not used by
educators and their students to engage are clearly visible. For example, there is a
need to make the possibility of collaborating, negotiating, debating and other higher
levels of communication real as students engage with learning materials online. This
might alleviate the transactional distance (Glazier and Harris 2021) and isolation
associated with online learning.

The authors expect that the UNESCO ICT CFT (2018) and Bloom’s digital
taxonomy (Churches 2009) draw attention to the theory of pedagogical content
knowledge (PCK) (Shulman 1987). Shulman stated that PCK entails “an under-
standing of how particular topics, problems, or issues are organized, presented, and
adapted to the diverse interests and abilities of learners, and presented for instruc-
tion” (1987, p 8) and the “most useful forms of representation of these ideas, themost
powerful analogies, illustrations, examples, explanations, and demonstrations-in a
word, the ways of representing and formulating the subject that make it compre-
hensible to others” (p 9). Mishra and Koehler (2006) extend Shulman’s PCK to the
situation of teachers integrating technology into their pedagogy. They proposed the
Technological Pedagogical and Content Knowledge (TPACK) model which may be
helpful for teachers to effectively integrate ICTs in teaching. The integration is influ-
enced by the interactions among the three components of teachers’ knowledge, i.e.,
content, pedagogy, and technology (Mishra and Koehler 2006). The development of
TPACK by teachers is critical to effective teaching with technology. As they explain:

TPACK is different from knowledge of all three concepts individually. Instead, TPACK is the
basis of effective teaching with technology, requiring an understanding of the representation
of concepts using technologies, pedagogical techniques that use technologies in constructive
ways to teach content, knowledge of what makes concepts difficult or easy to learn and how
technology can help redress some of the problems that students face, knowledge of students’
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prior knowledge and theories of epistemology, and knowledge of how technologies can be
used to build on existing knowledge to develop new epistemologies or strengthen old ones
(Koehler et al. 2013; p. 16).

5.5 Conclusion

This chapter is based on anecdotal experiences. Lecturers and students demonstrate
that the transition from remote teaching to online learning poses problems that need
to be tackled at institutional and personal levels. Particularly needed are the aspects
of connectivity and capacity building and psychosocial support for self-direction
in blended learning environments threatened by COVID-19 and other emergencies.
Despite the positive responses to ICT skills and personal competencies, it is evident
that there are gaps in the curriculum and the competencies and learning outcomes
pursued. Self-directed learning and information processing are some of the areas that
need heightened attention. Some of the developments and frameworks highlighted
in this chapter must be interrogated in the process of re-visioning the department’s
teacher education programme. Future research needs to explore how educators and
students in teacher education programmes have settled in blending e-learning and in-
personmethods as part of the new normal. Such researchmust explore competencies,
self-direction and psychosocial statuses.
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Chapter 6
Teacher Development in the Digital Era:
Experiences from a Zimbabwean Odel
Institution

Moffat C. Tarusikirwa

Abstract Advancement in communication technology has brought about many
changes in the field of teacher development, such as the need to infuse the many
technology-related skills required by today’s teachers in teacher training content.
Ertmer and Ottenbreit-Leftwich (2010) identify several such skills and knowledge
required. In their view, teachers should be enabled to handle technological tools for
use in their teaching. They need to practise microteaching using ICT-based teaching
methods. New teachers should be digital natives as opposed to digital migrants in
order to copewith the new approach to teaching and learning. At the ZimbabweOpen
University (ZOU), there has been a transition from face-to-face tutorials to online
tutorials, with the University shifting from Open and Distance Learning (ODL) to
Open and Distance e-Learning (ODeL) so as to keep with the trends in instruction
delivery from a regional and international perspective as well as in pursuit of finding
cheaper and innovative ways to deliver student instruction. With this shift came a
number of successes and challenges that were worsened by the emergence of the
COVID-19 pandemic. This study sought to understand the experiences of academics
at ZOU regarding teacher development at diploma, undergraduate and postgrad-
uate level in the age of ICT-based teaching and learning technologies. A qualitative
research methodology, triangulated with aspects of quantitative research method-
ology, was used. A case study research design was employed. Purposive sampling
and interpretive content analysis were used to generate and analyse the data. The
study revealed several challenges, namely, issues of an ICT skills gap among both
staff and students, access to ICT gadgets, internet infrastructure, and data bundles
that needed to be solved. It is recommended that a number of ICT-based teacher
development models be developed that could be used in the digital era.
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6.1 Introduction

This chapter focuses on the delivery of effective teacher development programmes in
an Open and Distance e-Learning (ODeL) Institution in Southern Africa. The issues
of successes and challenges to learning and tutoring, the impact of ICT (Information
Communication Technology) on delivery and, recently, the effect of the COVID-19
pandemic on teacher development, are covered in this chapter.Moreover, this chapter
recommends a way forward with respect to the use of digital technologies for teacher
development.

6.2 Background to the Study

6.2.1 Higher Education in Colonial Zimbabwe

In colonial Rhodesia, the school system was divided into primary and secondary
levels. The primary (and what came to be termed the public) school sector was
established for settler children, while education to the local population was provided
by missionaries (Gaidzanwa 2007; Martin and Johnson 1981; Maunde 2003;
Tarusikirwa 2016). The secondary sector mostly comprised of schools for settler
children. Missionary schools provided the only “A”-level education for locals in
the country. Due to high competition for the few available places, very few locals
managed to enter those schools. As regards gender, girls were heavily affected. In
short, inadequate provision, traditional sexist attitudes, customary law and poverty
combined to place enormous constraints on black girls’ access to education (Gordon
1994). In terms of Open and Distance Learning (ODL), UNISA and a few local
correspondence colleges offered the service.

Well into the twentieth century, the higher education system comprised of two
elements, namely, technical and teacher training college sectors in Zimbabwe.
Teacher training took place in one college, Gweru Teachers’ College, established
in 1947. This was a full-time teacher training college. It is noted that, during this
period, therewas no university presence. For those students seeking university educa-
tion, South Africa and the United Kingdom of Great Britain were destination points
(Gaidzanwa 2007; Maunde 2003; Tarusikirwa 2016).

6.2.2 Higher Education: Newly Established University Sector

Between 1950 and 1980, there was a slight expansion of the public higher education
system that now includes universities.During this period, thefirst university college in
Zimbabwe—The University College of Rhodesia and Nyasaland—was established,
whose foundation had been laid in 1945 (see Maunde 2003).
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The University of Rhodesia was established in 1952 by a Royal Charter of the
British government, first as a college, and then assuming university status three years
later. The overall purpose of the university at that point was to train African elites as
well as to contribute to the development of the country (see Gaidzanwa 2007). At the
end of this period, the higher education systemwasmade up of three colleges and one
university. The size of the higher education sector was small, as it comprised only
four institutions. Therewas noODLpresence in the country for teacher development.

6.2.3 Higher Education: Expansion of the University System,
and the Birth of ODL

As outlined earlier, the higher education system in the previous periodwasmarked by
a slow expansion, as one university was added to the three colleges (two polytechnics
and a teacher training college). By contrast, in the post-independence period, more
rapid growth of the system included the establishment of six new public and five
private universities, bringing the total number of institutions after independence
to 15. Among the new public universities that were established during this period
were the National University of Science and Technology in 1991, Great Zimbabwe
University in 1994, Chinhoyi University College of Science and Technology in 1994,
Zimbabwe Open University in 1996 (an ODL institution), Bindura University of
Science Education in 1996, and Midlands State University in 2000. The private
sector universities established during this period included Solusi University in 1984,
Africa University in 1992, Arrupe College in 1997, Catholic University in 1999, and
the Women’s University in Africa in 2002 (Maunde 2003).

As part of this overall expansion, the University College of Rhodesia and Nyasa-
land had further grown both physically as well as in terms of overall enrolments.
For example, at the end of the previous period, the enrolment figure of 188 escalated
to approximately 10000 in just under a quarter century (Zvobgo 1985). This was
the reason for the birthing of new university campuses, including ZOU, an ODL
institution. The demand for ODL education had started to be felt and demanded by
the working public.

6.2.4 The Zimbabwe Open University

Another public sector university—the subject of this study—is ZOU. ADistance and
Open Learning Institution in Zimbabwe spread across the country’s 10 provinces was
established in the same time frame. It is important to mention that ZOU has shifted
from being a Distance and Open Learning Institution to an Open and Distance e-
Learning Institution (ODeL). This process is currently ongoing. ZOU had its roots
in the University of Zimbabwe, having started in 1993, as the Centre for Distance
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Education. In 1996, the Centre for Distance Education became a University College
of Distance Education, which became the Zimbabwe Open University through the
Act of Parliament of 1999. ZOU’s overall aims were to empower people through
affordable lifelong learning while they were involved in developmental endeavours.
As a public sector university, ZOU had a similar governance structure to that of the
University of Zimbabwe with the President of Zimbabwe as Chancellor. It started
with three faculties but has since grown to seven faculties, namely: Agriculture; Arts
and Humanities; Education; Commerce; Law; ICT; and Science.

During this period, the number of students grew rapidly in enrolment terms, from
14 313 in 1999 to 23 161 in 2001, and by 2005, ZOU was the largest university
in Zimbabwe, with a student population of over 20 000, putting pressure on the
government to provide more universities. ZOU enrolled adult part-time learners who
were all non-residents.

ZOU followed the American semester-based education system, with courses that
were designed to be covered in modules per semester. The curriculum consisted of
educational management courses, such as Bachelor of Education (BEd) Manage-
ment, and Master of Education (MEd) Management degrees; commercial degrees,
such asBachelor of Commerce (B.Com),Master of BusinessAdministration (MBA);
and science degrees, such as BSc Mathematics (Maunde 2003). At its inception, the
award of degrees was done by the University of Zimbabwe; however, ZOU became
a fully-fledged university awarding its own degrees in 1999.

The ODL model used by the Zimbabwe of University worked well but started
to be affected by ever-rising costs due to the hyper inflationary economic system
that befell the country from the late 1990s to the present times. The hardcopy print
module became expensive to produce in the face of large student numbers and rising
production costs of materials and printing. Part-time lecturer and tutorial venue hires
became expensive. The institution needed to find cheaper and alternative ways of
offering the educational service. One suchwaywas to shift fromODL toODeL.With
ODeL, it was possible to offer lessons in a cheaper and affordable way, hence, the
institution commenced a transition fromODL toODeL, startingwith the introduction
of an online learning platform MyVista. ZOU is now well on its way to the ODeL
mode of lesson delivery, including for teacher development.

This study set out to explore the experiences of academic staff at ZOUwith respect
to the following issues: successes achieved to date; challenges to learning and tutoring
with regard to access to technological equipment and internet facilities; skills, if
any, which are required to be developed in both academics and students; challenges
of access to teaching and learning materials; the impact of ICT on tutorial/lesson
delivery at ZOU; the impact of COVID-19 on lesson delivery and student learning
at ZOU; the effect of the COVID-19 pandemic on teacher development with respect
to lesson delivery, assignment writing and feedback, examination writing, teaching
practice supervision, research project supervision, among others; and recommended
teacher development models that can be developed for use by the Department of
Teacher Development to supervise students on teaching practice (TP).
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6.3 Research Methodology

This study involved a qualitative research methodology, triangulated with aspects of
quantitative research in terms of percentages and figures. The qualitative research
methodology was used to explore the situation existing in a Zimbabwean higher
education institution (HEI) pertaining to the development of teachers through ODeL
in order to interpret successes and challenges, the effect of the COVID-19 pandemic
on teacher development and theway forward for teacher development throughODeL.
A case study research design was used in this study. A case involving a single ODeL
institution was the subject of the study. The study involved 10 regional campuses of
theUniversity acrossZimbabwe’s 10provinces.Thepopulationof the study consisted
of all academics in the Department of Teacher Development across the institution’s
10 regional campuses. It included both males and females in the Department. As for
the data collection instrument, an interview schedule with semi-structured questions
was used. The schedule gathered data on gender, title, programmes and level taught,
among other aspects. Purposive sampling was used to select the informants from
among the academics. A face-to-face semi-structured interview technique through
the MS Teams app was used to generate data on the experiences of informants as
regards issues of lesson delivery, assignment uploading, assessment and feedback,
examination-writing by students, availability of learning resources, TP supervision,
research project supervision, the impact of digital technology on learning, accessi-
bility of learning equipment, availability of internet facilities, and the effect of the
COVID-19 pandemic on tutorials. Interpretive content analysis was used to analyse
the data.

6.4 Findings and Discussion

The table above shows the profile of informants who were academics spread across
the institution’s 10 regional campuses. As shown in Table 6.1, the informants were a

Table 6.1 Profile of informants by academic programmes and levels taught

Gender Academic
(Professor)

Academic (Senior
Lecturer)

Academic
programmes and
level taught in
teacher
development

Frequency Percentage (%)

Male 1 14 PGDE, BED,
DIPED

15 75

Female 1 4 PGDE, BED,
DIPED

5 25

Total 2 18 20 100
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majority of senior lecturers and two professors. More men than women were inter-
viewed due to the staff complement in the university which had a male majority at
the time of the study.

6.4.1 Successes Achieved with the Shift from ODL to ODeL

In response to the question on their experiences of successes at the institution, most
academics mentioned a number of successes achieved because of the introduction
of ODeL in the institution. One of the themes that emerged from the successes
achieved due to the digitalization of teaching and learning at ZOU was that of
assignment submission online.Most interviewees felt that they had been successful in
getting students to submit their assignments online on the institution’s online platform
MyVista. According to Byrnes et al. (1995), assignments submitted electronically
have the advantage of flexibility in submission as well as immediate feedback to the
student by the tutor. The move from ODL to ODeL had been driven by a number
of factors. One such factor was the time it took for students to submit handwritten
assignments at regional campuses which was, at times, very time-consuming for
some students. With ODeL came online assignment submission. This was a quicker
way to do it. In addition, the marking of assignments was made quicker and easier.
Once students submitted them online, the tutors were able to quickly access them
online andmark them. That way, students got quick feedback on their assignments. In
the views of informants, research projects that, like assignments, were also submitted
as hard copies could also be submitted online and marked quickly online. So, both
assignments and research project deadlines could be met without problems. Here are
some statements from the informants:

• Submitting and marking assignments online was a success.
• Submitting and marking research projects online was a success.
• There was also the increased use of the online platform MyVista.
• The rate of timely assignment submission increased with uploading of assign-

ments online.
• More students were able to meet assignment deadlines with the advent of online

submissions as opposed to the hardcopy handing-in system.

A further success involved the use of online tools for workshops, group discus-
sions, meetings and tutorials. The MS Teams App, Zoom, and Google Meet were
additionally used for teaching as well as learning purposes. Informants said the
following on the developments that digitalization ushered in with respect to the
holding of tutorials, meetings, workshops and conferences:

• Successful group discussions and chats were carried out through the formation of
WhatsApp groups andMS Teams App with students in various courses and levels
of study and between lecturers.
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• There was an increased learner and lecturer awareness on the use of Technology
in tutoring and being tutored.

Submitting and marking assignments online were a success. Previously at ZOU,
before the advent ofODeL, student assignmentswere submitted at regional campuses
as hard copies. This process delayed themarking and feedback processes, as students
had to travel to the centre, sometimes for long distances, to hand in assignments for
marking. Sometimes, assignment hand-in and marking deadlines were not achieved
due to a number of issues—for example, there was a long time lag between hand in of
assignments andmarking.Now,with online submissions, themarker can immediately
mark the submitted assignment, and the student gets feedback. The same goes for
research projects, with the exception that these are regarded as examinations; hence,
while the marking is immediate, the mark is only released later when examinations
results come out. Additionally, it is noted that, as students and academics began to
accept and appreciate the ODeL mode of teaching, which was mainly done online,
there was an increased use of the ZOU online teaching platform MyVista.

Moreover, informants mentioned that more students started to meet assignment
deadlines as opposed to the past. Academics and students were also able to carry
out successful group discussions through the various online platforms, for example,
MS Teams. Such discussions included students across the various programmes and
levels in the Department of Teacher Development. Furthermore, informants revealed
that both lecturers and students had begun to become aware of the use of ICT in
teaching and learning.

The shift fromODL to ODeL at ZOU did not come easily—some challenges were
experienced by both academics and students.

6.4.2 Challenges Experienced with the Shift from ODL
to ODeL

Informants mentioned that both academics and students experienced challenges of
access to technological equipment. Due to poor salaries and poverty, some academics
could not afford to buy computer laptops and/or smartphones for use during tutorials
as well as the marking of assignments and research projects. The same issue affected
students in the country’s peripheries or remote regions. The challenge of the lack of
access to ICT equipment was exacerbated by the unavailability of internet facilities
in certain remote rural corners of the country. Students in such places could not
access internet facilities to attend online lessons and continue with the other aspects
of their learning. Internet infrastructure was non-existent. This resonates well with
international literature (Bates and Pool 2003; see Brown and Brown 1994). Other
challenges that came to the fore involved unavailability of data bundles for both tutors
and students.Among the tutors, part-time tutorswere themost affected.Another issue
that was highlighted by the informants was the effect of the intermitted electricity,
load shedding and lack of electricity infrastructure in some parts of the country.
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Such a scenario did not augur well for the ODeL mode of teaching and learning, as
it adversely affected a section of students and academics. The institution could not
afford data bundles for both tutors and students.Moreover, informantsmentioned that
a number of students and lecturers lacked ICT skills for online teaching and learning
(see Bates and Pool 2003). For example, some were not familiar with ICT tools,
hence, could not maximize the use of the available e-resources. Another factor that
emerged was that of resistance to change by some students and academics. This was
shown by their insistence on students to continue to submit hardcopy assignments
and research projects for marking.

The arrival of the COVID-19 pandemic was another factor that impacted on the
institution’s move from ODL to ODeL. The COVID-19 pandemic had a negative
impact in so far as it led to the closure of the institution, among others. The shift
from ODL to ODeL became the real deal for teaching and learning. The institution
had to speed up its plans for digitalization overnight.

The following were some of the challenges mentioned by informants.
Informants raised the challenges to learning and tutoring with regard to access to

Technological equipment and internet facilities.

• No data available for most students and all tutors. Part-time tutors are greatly
affected by this issue.

• Electronic gadgets not working efficiently.
• In some cases, no gadgets available to facilitate marking and tutoring.
• Students do not have data to connect to Internet from the Institution.
• Internet connectivity is poor in remote rural areas and some students cannot access

internet for tutorials. This challenge is exacerbated by lack of electricity in some
areas of the country and load shedding by the power utility.

• A number of students are not familiar with technology hence cannot maximize
the e-resources available.

• Hardware in the form of [laptops], [desktops] and smartphones is not adequate
for our students in the districts centres in the peripheries of the country.

• Have no internet facilities at home for online tutorials via MyVista or Microsoft
[T]eams. This challenge was made worse during the COVID-19 lockdown period
when people could not go to the office for work.

• No data bundles from the institution to work from home.
• Both Students and lecturers have limited access to connectivity.
• Unavailability or no access to smartphones by students and some lecturers.
• Resistance to change by some academics and students.

The above resonates well with international literature on the effects of COVID-
19 on higher education (see UNESCO Report 2020). Due to the current economic
situation prevailing in Zimbabwe, most students, and even some lecturers, are poor
and cannot afford ICT gadgets. Additionally, internet facilities are hard to come by,
particularly in remote rural areas of the country. In Zimbabwe, therefore, academic
staff and students are still grappling with the old issues of accessibility to gadgets and
ICT communication channels. Consequently, tutoring and marking of assignments
and feedback become difficult. Moreover, as alluded to above, informants brought
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to the fore the aspect of lack of provision of internet data bundles to students from
the institution. As a result, students’ access to the online tutorials, among others,
was limited to what they could afford with their meagre resources. It is important to
mention here that teachers and the students in this Department were poorly paid.

Furthermore, it has been mentioned above by informants that internet connec-
tivity is poor in remote rural areas and some students cannot access internet for
tutorials (see Brown and Brown 1994). This challenge is exacerbated by lack of
electricity in some areas of the country and load shedding by the power utility. As
such, ODeL learners are affected negatively. In addition, informants raised the issue
that some learners were not familiar with technology, hence, were not able to access
or maximize the use of e-resources placed on the online teaching platform due to an
ICT skills deficit among them. Additionally, informants mentioned the aspect of the
shortage of hardware such as desktop computers, laptops and smartphones at district
centres in the peripheries of the country. Such a scenario meant that students were
not able to access the tools with which to execute learning at ZOU district centres.
However, it is important to mention that the institution expects students in general
to provide their own ICT gadgets for learning purposes.

In addition, informants mentioned that.

… academics do not have internet facilities at home for online tutorials via MyVista, the
institutional online teaching platform or Microsoft teams. This challenge was made worse
during the COVID-19 lockdown period when people could not go to the office for work.

Also, informants raised the issue of internet data bundles that were not provided by
the institution for academics to work from home, specifically those with their own
WiFi and internet facilities at home, particularly during the COVID-19 lockdown
period. As a result, and as echoed by informants above, both academics and students
had limited access to internet connectivity (see Burgess and Sievertson 2020). More-
over, informants showed resistance to change, as some academics and students were
passing through a resistance phase. They were trying to resist the move from ODL
to ODeL.

Other challenges raised by informants were those related to lack of the following
skills which must be developed in both academics and students:

• E-tutoring and e-learning skills.
• Academics need training in using bothMyVista andMicrosoft [T]eams to conduct

live tutorials with students.
• Academics need training in creating and uploading audios on MyVista.
• Students need training on logging and accessing live tutorials on MyVista.
• The skills to navigate technology and e-resources available as well as good use

of MyVista.
• Use and participation in Microsoft [T]eams.

Informants also highlighted that both students and academics need training in
ICT skills, such as e-tutoring and e-learning skills. Additionally, as alluded to above,
academics need training on the use of the institution’s online teaching platform,
MyVista, as well as MS Teams to run tutorials with students. As with academics,
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students require similar training so that they can upload assignments to and download
them from the learning platform.

Moreover, as alluded to earlier, the following challenges of access to teaching and
learning materials were raised:

• Lack of connectivity for both tutors and learners.
• No access to data.
• There is absence of locally developed teachingand learningmaterials for students.
• Power outages and connectivity affect access to teaching and learning materials.
• The absence of internet in some areas provides challenges to access.
• Long distances from regional campuses where some computers and internet are

available.
• Absence of connectivity, poor bandwidth.

Furthermore, the study sought to understand the impact of ICT on tutorials or
lesson delivery at ZOU.

6.4.3 The Impact of ICT on Lesson Delivery

Informants raised the following issues with regard to lesson delivery and the impact
of ICT:

• Minimal because only [WhatsApp] is being used at most.
• No noticeable impact so far due to lack of familiarity and skills to execute the

tutorials.
• Not much has been done to conduct online tutorials due to lack of training on

how to conduct online tutorials.
• There has been a shift from [face-to-face] to online teaching. The tutorial is

retrievable and can be played again and again.
• Well felt impact especially to those who did not have ICT gadgets and connectivity.
• Unfelt impact for those who did have ICT gadgets and connectivity.

As indicated above, informants felt that the impact of ICT in some cases was
little, as some academics lacked familiarity and skills to execute tutorials (Burgess
and Sievertson 2020; see UNESCO 2020). Moreover, informants felt that not much
had been done to conduct online tutorials due to lack of training on how to conduct
them.However, a noticeable impactmentioned by informants was that there had been
a shift from face-to-face tutorials to online teaching and that the online tutorial could
be recorded and replayed backmany times to the benefit of students. Informants were
of the view that the impact was unfelt more by those with their own ICT gadgets,
hence, they were able to practise and work online.

Additionally, the study sought to understand the impact of COVID-19 on lesson
delivery and student learning at ZOU.
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6.4.4 The Impact of COVID-19 on Lesson Delivery
and Student Learning at ZOU

Informants raised the following issues with respect to the impact of COVID-19 on
lesson delivery:

• Students are unable to get tutorials because they do not have access to gadgets,
connectivity and data.

• Access to internet was limited due to lockdown measures.
• Limited time to access internet cafes.
• COVID19 restrictions did not allow both tutors and students to access ICT and

internet facilities at regional campuses except those who are privately connected
at home.

• COVID-19 prevented online lesson and face-face lesson delivery in ZOU.
• Impact was felt by those students who before COVID-19 relied heavily on [face-

to-face] tutorials.

From the informants’ perspective, the COVID-19 pandemic had a negative impact
on lesson delivery, as students could not get to internet connection points due to the
lockdown measures that were put in place. In the same vein, face-to-face tutorials
were not possible, hence, could not be held during lockdown. Internet cafes were
also not accessible for students. Moreover, internet facilities at regional campuses
could not be accessed by students during lockdown. All learning activities could not
be accessed at ZOU due to lockdown, which resulted in the closure of the University.
In the views of informants, those students who relied heavily on face-to-face tutorials
before the advent of COVID-19 were most impacted, as such tutorials could not be
offered. According to theUNESCOReport (2020), 89.4%of enrolled learnersworld-
wide were affected by COVID-19-induced closures of schools and HEIs. Classroom
teaching was replaced by distance teaching, or ODeL in the case of ZOU. There were
no face-to-face lectures/tutorials due to closures, infrastructural challenges, pedago-
gies for distance learning, technological requirements for specific fields of study,
competencies in ODeL, and examinations faced cancellation globally.

However, there was a silver lining to it, as it also offered opportunities for flexible
teaching and learning packages—blended or hybrid learning, among others (see
Burgess and Sievertson 2020). For ZOU, thiswas an enhanced opportunity to develop
its ODeLmodel and perfect it further by developing ways in which both lecturers and
students could be assisted to work using online tools. For example, the lockdown did
not allow free movement of people, as it confined them to their homes for a lengthy
period. ForZOU, the institution looked atways of enabling the academic towork from
home so that teaching and learning were not affected by the COVID-19 pandemic
lockdowns. One suchway suggested for implementation of a pilot basis was to install
internet facilities at the lecturers’ homes for those who did not already have them. A
sample of such academics was going to be used for the trial period. If it worked and
funds permitted it, such a schemewould then be extended to all teaching staff without
internet infrastructure at home. Additionally, cheaper data bundles would be bought
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for academics and organized for students through partnerships with providers of data
bundles. As ZOU already had a running system in the form of its online teaching
system, called MyVista, and students already used it to access modules, assignments
and other reading materials as well as teaching aids, such as videos, among others,
this was a major advantage ahead of other institutions which, before the advent of
the COVID-19 pandemic, were using mainly the face-to-face teaching mode. All
that was needed was to develop a purely online teaching mode, which included
online tutorials as opposed to the face-to-face tutorials that were the norm before the
pandemic. As regards other institutions, for most conventional institutions that used
a face-to-face mode of lesson delivery, it was a steep learning curve. The COVID-19
pandemic and the lockdown periods that accompanied it caught these institutions
by surprise, as they could not offer any teaching to students during the lockdown
periods. Most were literally shut down for business.

Moreover, this study sought to understand the effect of the COVID-19 pandemic
on teacher development with respect to the following:

6.4.4.1 Lesson Delivery, Assignment Writing and Feedback

Here are some of the informants’ responses:

• A few students are accessing tutorials through e-learning.
• We are currently administering many courses, e.g. 14 in some cases—lesson

delivery, be it online or face-face, is not possible. No one can be an expert of
so many courses.

• Part-time lecturers opted out of work as they could not manage due to lockdown.
• It has gone mostly online or use of audio lectures without face to face.
• Poorly researched assignments due to restrictions.
• Poorly typed assignments.
• Delayed assignment submissions.
• Delayed marking and feedback.
• Absence of [face-to-face] tutorials.
• Seemed like the institution had moved to “learning through correspondence”.

Furthermore, informants observed that due to the COVID-19-induced lockdown,
only a few students were able to access tutorials through the e-learning platform.
Additionally, they noted that it was not possible to offer many courses on the menu
on the online platform or face-to-face. There were not many full-time staff members
to be able to do so, as part-time lecturers had dropped out of the equation due to lock-
down conditions. Additionally, informants mentioned the aspect of students submit-
ting poorly typed and researched assignments. There were also delayed assignment
submissions and feedback processes. Most learners who depended on regional and
district campuses for internet access did not submit assignments, as feedback was
online, and submission was done online. Informants further mentioned the issues of
reduced observance of assignment due dates by students, leading to a lengthened
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period to mark assignments. On examination writing by students, informants raised
the following issues:

6.4.4.2 Examination Writing

• Some students could not travel to examination centres because of travel restric-
tions.

• Poor preparations for examinations as there are no [face-to-face] discussions on
examination tips leading to poor results in some cases.

• Invigilators were exposed to chances of contracting the virus.

As alluded to above, informants said that due to travel restrictions, some students
failed to write examinations, as they could not get to the examination writing centres.
This point resonates well with international literature (see UNESCO Report 2020).
Moreover, for those who wrote, poor results were recorded due to lack of preparation
and face-to-face discussions, and invigilators were exposed to contracting the virus.
Moreover, informants raised the following points as regards TP supervision.

6.4.4.3 Teaching Practice Supervision

• Some student intakes/cohorts were not supervised effectively and to worsen the
situation some were asked to come to assessment centres which were not familiar
sites to them.

• Teaching practice could not be carried out as schools were closed and when it
was done the model was revised and students had to do lesson delivery in other
schools where lecturers could access them.

• Resources to fund TP were reduced, and visits were affected as to the timeliness.

As mentioned earlier, the above issues surfaced with respect to TP supervision—
for example, due to COVID-19 travel restrictions, TP supervisors failed to travel and
supervise students on TP in their school setup. This was particularly the case with
students in remote rural setups that could not be reached due to COVID-19 lockdown
regulations. Affected students were accommodated in schools that could be easily
accessed by supervisors for supervision and assessment instead of their job stations.
This was a departure from the norm, and such students needed to be reassessed in
their normal environment before they could be passed as teachers. Moreover, most
students failed to pay their TP supervision fee, resulting in reduced resources to carry
out the TP supervision process effectively. Additionally, because of the prolonged
lockdown period, with schools closed to access by TP supervisors, some students
were not supervised and assessed in their scheduled time for the completion of their
training programme. As such, many would be teachers could not graduate on time,
as their final assessment to be teachers had not been done. Informants also raised the
following concerns under Research Project Supervision.
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6.4.4.4 Research Project Supervision

• Supervision was a challenge because of lack of connectivity, data and gadgets.
• Most part-time tutors could not afford to supervise electronically thereby leaving

the burden to full-time staff.
• Supervision was now done online, and feedback was done online, leading to:

– Poorly researched projects due to restrictions.
– No effective supervision by tutors due to restrictions.
– Late submissions due to restrictions.

• Delayed accomplishment of goals especially in cases where some supervisors
insisted on marking hard copies and wanted students to bring the hard copies to
them to be marked.

The study also brought issues of research project supervision to the fore, as
discussed above. Informants mentioned that the supervision of research projects
was negatively affected. For example, in the past, supervision was a face-to-face
activity; however, now it became an online activity. Students and supervisors did
not work on research projects effectively, as internet connectivity was a challenge
for most students. The issue of data bundles and ICT gadgets, such as smartphones
and computers, were also a challenge to get for some students. The challenges of
research project supervision were exacerbated by the withdrawal of services by part-
time lecturers, as they had no access to internet facilities during the COVID-19
lockdown while they were at home. In that regard, a reduced workforce of full-time
lecturers struggledwith themany studentswho required research project supervision.
Consequently, this scenario led to poorly-supervised research projects, late submis-
sions or non-submissions, as well as a poor quality of research work. Moreover, as
alluded to above, some non-native digital citizen supervisors resisted online research
project submissions and insisted that students submit hard copies for marking. This
resonates well with international literature (see Ertmer et al. 1999). People tend to
resist new ways of doing things, and some academics and students at ZOU are not an
exception. Consequently, goal achievement was delayed due to the ICT skills gap.

Additionally, the study sought recommendations from informants on the type of
teacher development model that could be developed and used by the Department of
Teacher Development to supervise students on TP in future.

6.4.5 Recommended Teacher Development Models
for the Future

Informants recommended the following models for teacher development:



6 Teacher Development in the Digital Era … 95

• The existing model that was approved and is in place could still be utilized but
limiting the number of visits per students by ZOU staff to one and leaving the rest
to mentors in the school.

• The traditional model.

Asmentioned above, informants recommended to stick to the current 2-5-2model
of teacher development currently used by the institution. However, they recom-
mended modification of the current model of teacher development (see Tarusikirwa,
2016, p 2710–2713). Their recommendations include limiting the number of visits
to students for supervision by the Department to one instead of the current three and
letting the mentors in the schools do the rest of the TP supervision.

The following section is from Tarusikirwa (2016, p 2710–2713) on the recom-
mended 2-5-2 current model used by ZOU. In this model:

The Zimbabwe Open University student teachers are continually teaching in
schools, while at the same time undergoing teacher development. Student teachers
attend weekend tutorials where they do peer and micro-teaching, group discussions
and meet the lecturers face-to-face. Furthermore, students are tutored in educational
foundation subjects and primary school curriculum subjects by experienced lecturers.
This is in line with other teacher development institutions in Zimbabwe. Addition-
ally, students are provided with well—written modules authored by experienced
university and college lecturers. These modules are highly sought after by university
lecturers and students all over the country.

Modules are a very effective method of teaching because they are consistent in
delivery, student—centred and well researched. Students have access to their tutors
24 h a day through ICT, modules, cell phones, etc. As ICT tutoring becomes a reality
at ZOU through MyVista, an online teaching and learning platform, students have
gainedunlimited access to learningmaterials and tutors 24/7.Additionally, apart from
learning while they are teaching in the schools which exposes them tomore Teaching
Practice under the supervision of school-based mentors, School Heads and Educa-
tion Officers from the Ministry of Education, students undergo a 2 semester, 1-year
Teaching Practice period supervised and monitored by the University’s Department
of Teacher Development.

ICT can be advantageous for the development of teachers through ICT-based
methods of instruction to go with this ICT age.

Additionally, informants recommended what they termed “The Traditional
Model”. In the views of informants, “[t]he traditional model” is the 2-5-2 model
currently used by teacher training colleges and all universities in Zimbabwe and is
approved by the Ministries of Education. It has already been explained above.
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6.5 Conclusion

In conclusion, the study unearthed a number of important issues that affect teacher
development in the digital era. It is clear from the findings that teacher development
must movewith developments in ICT for the benefit of all stakeholders involved. The
need for change has been accelerated by the advent of COVID-19, which has had
serious repercussions for teacher development in terms of TP and research project
supervision that have relied more on face-to-face interaction between the student
and the assessor or supervisor as their cornerstone. With COVID-19 lockdown, such
interaction is no longer possible. New ICT-based models of teacher development
should be developed.We need to build on the existing teacher development models to
infuse ICT-based supervision tools that benefit the student, at the same time fulfilling
teacher development standards. It is also clear that there are skills gaps that needfilling
for both students and academics for the success of teacher development in this era.
Additionally, there is a need for the provision of internet infrastructure, equipment,
such as ICT gadgets and data bundles, among others, for the success of the new
programme. A base for an ICT-based teacher development model already exists in
that assignments and feedback, modules, lecturing and tutoring can easily be done
online through the various modes of ICT tools of instruction.

6.5.1 Way Forward for the Future of Teacher Development
in the Digital Era

As a way forward in the digital era and after the effects of the COVID-19 pandemic
on teacher development, three models of teacher development that can form a way
forward for the development of existing teacher development models to ICT-based
models are as follows:

Model 1 revolves around virtual classrooms

In this model, student teachers teach students virtually in a virtual space. This can
be done successfully through the MS Teams app or Zoom. A link is created for
the students to link up for their lesson with the teacher. Through the same link,
TP supervisors can be linked to the same lesson, and they can observe the student-
teacher teaching. When the lesson is concluded, the supervisors and the student-
teacher remain linked and the student teacher displays records such as the lesson
plan, mark records, among others, for the supervisors to assess, discuss the lesson
with the student and score the student-teacher on the lesson from wherever they are.

Model 2 revolves around live classrooms

In this model, the school head or other school official records the student-teacher
teaching a live class, the spacing and everything, observing theCOVID-19 regulations
during the pandemic period. The recording is then sent to supervisors to assess the
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lesson. Student teachers can then take their record books to regional campuses for
assessment and mark scoring by supervisors at the end of the TP session.

Model 3 revolves around the broadcasting of pre-recorded lessons

In this model, the student-teacher prepares several recorded lessons for live TV or
radio broadcast to virtual students and virtual assessors. These are viewed and scored
by supervisors as they are beamed to students.

All the models (1–3) can be accompanied by one or two live visits by supervisors
to live lessons by student teachers to assess the final grade before graduating where
necessary.

Additionally, it is recommended that HEIs involved in teacher development invest
in ICT infrastructure, make it a policy to supply students with ICT gadgets, train
both staff and students in ICT skills so that they are able to learn, and teach using
the available ICT tools for the digital era. They must enable them to teach and learn.
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Chapter 7
Empowering Educators to Use Tablet
Technologies Under the Early Digital
Learning Programme

Avinash Oojorah and Waaiza Udhin

Abstract The Early Digital Learning Programme (EDLP) was introduced in
2017 by the Ministry of Education, Tertiary Education, Science and Technology
(MoETEST). EDLP is about transforming the traditional teaching and learning envi-
ronment in the primary sector through the introduction of tablets and projectors
in the classroom. The tablets come preloaded with interactive learning resources
and applications that allow students to create and share content. Under EDLP, the
Mauritius Institute of Education (MIE) has been mandated to develop interactive
learning resources, train different stakeholders in education to use the tablet eco-
system and to provide support to them. Support to teachers is given through school
visits where the MIE team from the Centre for Open and Distance Learning (CODL)
attends to technological and pedagogical issues faced by the teacher. The availability
of tablets, projectors and associated tools in the classroom has prompted the MIE
to devise training sessions to empower educators to use these technologies. The
authors describe the two digitisation models in the primary school sector and their
accompanying pedagogical strategies. They also describe the training and empow-
erment framework that is made available to primary school educators for effective
use of technology in their classrooms. The chapter is reinforced with data from
educators’ feedback from training sessions. Data were collected by means of ques-
tionnaires and focus group interviews with educators. Data were analysed using the
four-level approach of the Kirkpatrick Training EvaluationModel. Discussions were
held around reaction, learning, behavioural change and organisational performance
of educators being trained. The outcomes of this chapter allow us to improve the
processes involved in conducting training of different stakeholders in education.
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7.1 Introduction

7.1.1 Background and Context

One of the pillars of the Nine-Year Continuous Basic Education (NYCBE) reforms
in the Mauritian context is the transformation of the teaching and learning envi-
ronment. Technology—as conceptualised by the policymaker—is a transformative
force. Hence, tablet technology with associated tools (such as projectors, chargers,
digitised curriculum) and services (such as training and support) have been imple-
mented in Mauritian primary schools since 2017 for Grades 1 and 2, in 2019 for
Grade 3, and 2021 for Grade 4. The key agency in the implementation of the Early
Digital Learning Programme (EDLP) is the Mauritius Institute of Education (MIE).
The MIE is mandated to develop digitised versions of the curriculum and empower
educators to use the tablet ecosystem in classrooms.

With the introduction of the technology in the classroom, educators were faced
with the challenge to retool their practice. The challenge is twofold. Firstly, educa-
tors must deal with years of on-the-job socialisation and formal teacher education
that have shaped their notions of teaching and learning in a certain manner (not
necessarily adverse to teaching and learning with technology). Secondly, Grade 4
educators had to work with a Classroom Management System (CMS). The CMS is
explained in more detail in the next section onmodels of curriculum digitisation. The
identification of these two challenges was the first step in the design of the training
and empowerment framework for educators.

The aim of the study was to investigate the effectiveness of the empowerment
sessions for educators under EDLP. The objectives of the study were as follows: (1)
to assess teachers’ understanding of the functionalities of the CMS; (2) to measure
teachers’ abilities to create, edit and push e-assessment activities; and (3) to explore
the use of tablet technology by teachers at classroom level.

7.1.2 Models of Curriculum Digitisation in Primary
Education in Mauritius

The primary education sector has known two models of digitisation since 2011.
The first model, operationalised as the Sankoré project (Oojorah 2011; Oojorah and
Udhin 2013), was about equipping upper primary classroomswith interactive projec-
tors and laptops. Teachers were given training on how to use open-source software to
teach with and design learning resources. Sankoré involved mostly frontal teaching
(teaching from the front of the room, or teacher-focused teaching using direct instruc-
tion). The class was teacher-driven, and learners rarely had an opportunity to create
or contribute to the body of knowledge of the class. It was a one-to-many (teacher:
learners) model of teaching with technology in the classroom. This model, however,
laid the foundation for further digitisation in the sector.
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In 2017, the Ministry of Education launched EDLP. The initial phases of the
project catered for the lower grades (Grade 1–3). The hardware provided consisted of
tablets for educators and learners, a projector, charging racks, and other technological
tools such as headsets and a stylus. The software that was provided for both educators
and learners consisted of an Android operating system with applications. The MIE
developed an augmented e-bookwith interactive learning resources, videos and audio
files that was preloaded on the tablets on a content management system. The educator
and the learner tablets were similar.

Presently, the Grade 4 educators are equipped with laptops and the students with
tablets. The Grade 4 model hinges on a ClassroomManagement System (CMS). The
CMS has been designed for promoting engagement and enhanced learning experi-
ences in the classroom. The teacher plays a pivotal role in the Grade 4 digitised class-
room, looking at the planning, organising, distributing of curriculum as well as moni-
toring of students’ progress through the CMS. There are several modules (tabs) in the
CMS application that have been designed for the above-mentioned purposes. These
tabs include the following: the Curriculum tab; the Questions tab; the e-Assessment
tab; the Reports tab; the Timeline tab; and the Upload tab. The Curriculum tab allows
the teacher to plan and organise contents that need to be taught. It acts as a repository
of all curriculum materials for Grade 4 subjects taught in Mauritian schools, and
the materials are all aligned with the Grade 4 textbooks. The Questions tab is the
module where teachers develop series of closed- and short-answer questions that are
uploaded to the CMS and shared with students. The e-Assessment tab is where the
students answer the questions set within time parameters, and teachers assess and
provide feedback to the students. The Reports and Timeline tabs facilitate the teacher
in reporting and monitoring the progress of learners on the CMS. The Upload tab is
the module where educators may upload additional materials to use in class or share
with other educators.

7.1.3 The EDLP Empowerment Sessions

The Grade 4 EDLP empowerment sessions were held in February and August 2021.
A total of 834 educators attended the full-day training sessions. During the empow-
erment sessions, the CMS as well as the embedded functionalities were explained.
Educators had the opportunity to engage with the CMS through hands-on activities.
The training contents comprised of the following:

• An overview of the laptop and tablet (hardware and peripherals)
• Exploring functionalities of the CMS
• Exploring the “Curriculum” tab
• Exploring the “Upload” tab
• Exploring the “Reports” and “Timeline” tabs
• Exploring the “Questions” tab
• Exploring the “e-Assessment” tab.
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Moreover, six training modules totalling 45 hours were developed and posted
on the MIE e-learning platform to ensure sustainability in empowering teachers in
learning about teaching with tablet technologies in classrooms. Modules 1–5 were
relevant for the educators, whereas module 6 was intentionally developed for staff
from administration such as headmasters, deputy headmasters, or inspectors. The
training modules were as follows:

• Module 1: Getting started with tablets in school
• Module 2: Introducing Classroom Management System
• Module 3: Using tablets for content creation
• Module 4: Using tablets for collaborative learning
• Module 5: Using tablets for personalised learning and flipping the classroom
• Module 6: Supervision.

The last 2 hours in the empowerment sessions were dedicated to introducing the
MIE online platform, the trainingmodules on theMIE online platform and providing
an overview of the training content in modules 1–5.

7.2 Tablets in the Classroom: Literature Review

The introduction of technology in teaching and learning prompts discussions on how
to handle students and their usage of devices and teacher preparedness. In fact, some
researchers feel that both students and teachers must receive some form of training
(Chou et al. 2012). In recent years, tablets have been introduced in classrooms. It
is believed that tablets have the potential to change the way teachers teach (Shelly
et al. 2007). It could also enhance teacher–learner productivity by improving infor-
mation transfer, presentation and extending human capabilities to communicate and
understand (Gillies and Boyle 2010). Teachers should be ready to take up digital
technologies for teaching and learning (Hennessy et al. 2010). However, to realise
this potential mentioned above and to put teachers in ideal conditions to embrace
technologies in their professional practice, training is key (Wangari 2008).

Focusing on teachers’ training needs, Turel & Johnson (2012) believes that it is
crucial as technology appears to change the role of teachers from direct provider
of knowledge to an increasingly supportive role in learners’ learning. Teachers can
be quite unsettled by this evolution in their roles. It is not only about introducing a
device in the classroom; it is more akin to a retooling of teaching and learning—a
change in basic assumptions of teaching and learning. This is easier said than done.
Indeed, some researchers have expressed some doubts as to whether teachers could
reallymake the shift from traditional (without use of technology) teaching to teaching
with technology (Yang 2012). In defence of teachers, the task does not seem to be
simple. The expectation is to design meaningful learning activities with tablets that
meet the curriculum goals (Neumann and Neumann 2014). The process of teacher
development can be tricky and needs to include numerous aspects such as an updated
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professional knowledge and new practices. Moreover, this must come with the right
ethos (Leach and Moon 2002).

In this context, Training Needs Analysis (TNA) revealed that teachers requested
training not only in technical aspects of handling tablets but also in terms of useful
applications and discussions on pedagogy. They also asked for time to familiarise
themselves with the technology (Balanskat 2013; Karsenti and Fievez 2013). In line
with the request from teachers, giving a tablet to the teacher fosters more efficiency
in the pedagogical handling of the device (Burden et al. 2019). This resonates with
the findings of Beckman et al. (2014) and Hultin and Westman (2013). Accessing
the technology is not enough. Teachers need to have guidelines for the proper inte-
gration of technology in the classroom (Njeru 2019). Writing in the Kenyan context,
Njeru (2019) outlined some strategies that were used to empower teachers. Training
workshops were organised where teachers were provided with training manuals.
The workshops covered five major aspects, the first one being the major apps to be
used by the teacher. Secondly, the teachers needed to understand the integration of
the technology from a curricular viewpoint. This was reinforced by presenting the
curriculum changes that were related to the introduction of technology. Fourthly,
teachers were inducted into their new evolving roles in the digital era, and lastly, the
educational underpinning of this change was discussed. In Hong Kong, the training
was two-tiered (So and Swatman 2006). It consisted of 18 h of basic IT and 30 h of
more advanced training. This shows how planning for training can be difficult in the
context of technology integration in education. There are indeed variations in skills,
knowledge, classroom practices and classroom management skills (Krumsvik and
Jones 2013; Krumsvik et al. 2016) that make training for technology integration in
classroom a complex affair.

However, their evolving role (with the introduction of technology)was not the only
aspect of concern for teachers. Teachers were particularly interested in the control of
the technology (Parnell and Bartlett 2012). In line with the above, teachers’ level of
knowledge and confidence in using the technology for pedagogical purposes were
the focal aspects of training programmes. Indeed, Van’t Hooft (2013) believes that, in
the context of technology integration, Continuous Professional Development (CPD)
should be a feature of teacher education. It is important to continuously support
teachers, as they are engrossed in traditional ways of teaching and they are unable to
bring the necessary change (Murray and Olcese 2011). This highlights the fact that
tablet integration in the classroom does not only face technological challenges but
also hurdles in terms of teaching methods and didactical practices.

Moreover, the teachers have been inducted into models of technology integration
with the aim of infusing technology in didactical practice. One of these models is the
SAMR (Fig 7.1) (Substitution, Augmentation,Modification and Redefinition) model
of Puentedura (2013). The SAMRmodel can be used to gauge the level of technology
integration in education (Wahyuni et al. 2020). Themodel is illustrated below. SAMR
can be described as a hierarchical model, with the first two stages—Substitution and
Augmentation—having the potential of enhancing the learning experience. Substitu-
tion is the lowest level of technology integration. Substitution simplymeans replacing
the traditional learning experience with technology without any functional change.
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Fig. 7.1 The SAMR model
Puentedura (2013). http://is.
gd/QGMu51

Examples in this case could be replacing posters by projector display or providing the
learners with a soft copy of their printed textbook. Augmentation refers to a learning
setup where technology replaces the traditional learning experience with additional
functions. For example, pictures can be accompanied with sounds or reading can be
facilitated with immersive tools.

The two subsequent stages—Modification and Redefinition—propose to trans-
form the learning experience. Modification implies the significant redesign of the
learning activities, for instance, using Learning Management Systems (LMS) or
social media. The use of such platforms opens new pedagogical and communication
affordances for teachers and learners. The Redefinition stage is about the implemen-
tation of activities that are not possible without the use of technology. For example,
the use of blogging or coding in an interdisciplinarymanner is to learn about concepts
in languages or science.

In the same vein, Kolb (2011) proposed the Triple E (Engage, Enhance and
Extend) framework to support teachers to achieve learning targets using technology.
The Triple E framework is a practical tool that focuses on pedagogy first and then
helps teachers to select tools and devices that would be useful to realise learning
goals. Engagement refers to strategies to promote active learning in the classroom
setup. It is more than merely using technology to create perceptual and cognitive
arousal in learners. Engagement is about keeping the learners focused on a given
task, motivating them to initiate and sustain the learning process and collaborate,
and to co-create in the classroom. Moreover, enhancement entails providing oppor-
tunities for learners to creatively express their learning. This resonates with the last
level of the SAMR model. Redefinition implies that technology creates opportuni-
ties for learners to demonstrate their learning in ways that were not possible with
traditional tools. Extension is about creating authenticity in learning experiences by
connecting students with the real world. Extension also involves moving learning
beyond the four walls of the classroom.

http://is.gd/QGMu51
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Even though the above-presented models appear neat and straightforward, they
are not without critiques. For instance, while using SAMR to implement person-
alised learning devices such as tablets in the classroom, teachers tend to stagnate
at the Substitution and Augmentation levels (Clark et al. 2021). These two levels
seemingly represent rudimentary ways of integrating technology. Clark et al. (2021)
also contend that teachers stuck at these levels are over-reliant on apps that encourage
the consumption of content. As regards the highest level of technology integration
in SAMR, Redefinition, Clark et al. (2021) believe that it should not be done at the
expense of human connections. Regarding the Triple E framework that foregrounds
pedagogy and then focuses on technology, teachers still need to skilfully craft their
lessons. Technology is not amagic bullet for learningGeer et al. (2017). Good peda-
gogical practices, sound instructional strategies and lesson planning are even more
relevant than before.

7.3 Methodology

This chapter seeks to understand whether the training framework was useful to help
teachers use tablets in their classrooms. The quality of trainingwas under the research
lens. Therefore, an interpretive approach was used to reach a better understanding
of the sense that teachers made of the training. The interpretive paradigm is useful
in uncovering the meanings actively constructed by social actors (Phothongsunan
2010; Taylor andMedina 2011). The interpretive methodology helped in positioning
the meaning-making practices of Grade 4 educators at the centre of the explana-
tion on the empowerment of these educators in using tablet technologies (University
of Utah 2009). Through the interpretive paradigm, the authors approached reality
through interactions with the educators who followed the empowerment sessions
by interviewing educators who intended to use the tablet technologies within their
classrooms. The focus of the interview was on the use of the different functionalities,
“tabs”, of the CMS at classroom level and perceived pedagogical practices. Ques-
tionnaires were also used to generate qualitative data (Phothongsunan 2010) as the
first level of interpretation.

The interpretive paradigm presupposes a set of methodologies. Focus group inter-
views are one of the most useful tools to collect qualitative data (Dilshad and Latif
2013). An interview, in the research context, can be described as a communication
setup by the researcher between participants to discuss a specific theme (Anderson
1990). Interviews can be particularly useful to explore people’s feelings, attitudes
and experiences (Wisker 2007). This is in line with the qualitative and interpretive
paradigm (Kvale 1996). A focus group interview is indeed a qualitative method to
produce data, implying that the data are not just out there to be collected. The group
here refers to a collective with common characteristics, assembled by the researcher
to explore their opinions, feelings and attitudes regarding a specific topic (Anderson
1990; Denscombe 2017). In the case of this chapter, the group consisted of primary
school educators that taught Grade 4 and who were willing to express themselves on
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the topic of training under EDLP and its outcome. A group in this case would ideally
consist of six to nine participants.

Moreover, focus group interviews have three characteristics (Denscombe 2017).
Firstly, they are moderated by an interviewer that uses prompts to stimulate answers
from the interviewees. In the case of this chapter, the researchers acted as the moder-
ators. Secondly, researchers in this type of interview are not fully neutral, as they
prompt and help participants to answer. Thirdly, this type of interview is highly
interactive. In this setup, one participant may influence the other (Krueger and Casey
2000). The group composition was important here, as the researchers tried to find a
balance between educators who worked in high-performing schools and those who
worked in less comfortable contexts.MSTeamswere used to conduct interviewswith
the participants. The researchers could not afford to have face-to-face discussions
due to the prevailing situation caused by the COVID-19 pandemic. The discussion
was recorded and transcribed for analysis.

The second instrument that was used to produce data for this chapter was the feed-
back questionnaire administered after the training sessions. Feedback is extremely
important for the EDLP training team. Feedback is used to improve performance or
to enhance the way training is delivered (Hattie and Timperley 2007). If feedback
questionnaires are well designed, they can result in a significant improvement in
learning processes and outcomes (Black and William 1998). For the questionnaire,
data from all the educators who followed the Grade 4 EDLP empowerment sessions
in the year 2021 were considered. The questionnaire design included both closed-
and open-ended questions. The closed-ended questions referred to the confidence
level of the educators to teach with the CMS. The open-ended questions focused on
how to improve the training session. The data were presented graphically to facilitate
interpretation and analysis. One key limitation of questionnaires is still the response
rate (McGuirk and O’Neil 2016). To attend to this issue, the feedback questionnaire
was administered just after the training sessions.

It might be problematic to include questionnaires in an interpretive research
design, however. Questionnaires may usually reflect a positivist stance to quantify
phenomena. Having said this, meaning-making is possible from data generated in
questionnaires, though this would be anathema to the positivist thinkers, as it would
create the possibilities of having more than a single truth (Marshall and Rossman
1999). Nevertheless, it is possible to study trends, people’s behaviour, experiences,
opinions and awareness of events through questionnaires (Parfitt 2005). To make
meaning of the responses from the questionnaires, the Kirkpatrick Training Evalua-
tionModel was used to analyse the data. The Kirkpatrick Training EvaluationModel
provides one with clear evaluative steps to follow, and it works with digital learning
programmes.

The Kirkpatrick Training EvaluationModel consists of four levels (Holton 2005):
Reaction, Learning, Behaviour, and Results. Level 1, Reaction, measures the audi-
ence’s satisfaction with the training. It is specifically how the educators felt about the
training. The second level is about knowing howmuch of the content presented in the
trainingwas assimilated by the educators. The questionnaire tried to capture level 2 by
asking the educators about their level of confidence toworkwith functionalities of the
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CMS. For the Behaviour level, the target audience is asked whether they could apply
the knowledge gained in the training in classrooms. The last level, Results, is about
gauging whether the training had an impact on teaching and learning at classroom
level. The two last levels were mostly dealt with in the focus group interview.

7.4 Findings and Discussion

Figure 7.2 shows that almost half of the educators did not follow EDLP training
before. The online feature was new to all the participants in the training. The training
design was a novelty for the educators. The training team had received reports from
previous training that the face-to-face sessions were inadequate. Therefore, an online
component was added to the face-to-face training. Educators could now access more
detailed training content online. They were given ample time to familiarise them-
selves with the technological and pedagogical aspects of EDLP. This resonates with
the findings of Balanskat (2013), Burden et al. (2019), Hultin and Westman (2013),
Karsenti and Fievez (2013), and Njeru (2019) as regards the provision of support
and guidelines to teachers.

The reaction of the audience to being exposed to a new training modality can be
viewed in Fig. 7.3. Less than 10% of the audience found the new learning modality
challenging or very challenging. Overall, in line with Kirkpatrick’s model, one can
say that the new training model was well received by the audience as shown in
Fig. 7.3. This finding also relates to content assimilation (level 1 of Kirkpatrick’s
model). Learning online is a new skill that the audience acquired during the training
sessions.

In the same vein, it can be said that educators assimilated the content of the face-
to-face sessions on the CMS quite well. Using a rating scale, they indicated that they
had a very good/good/somewhat good understanding of the CMS functionalities.
A closer look at the chart in Fig. 7.4 shows that the level of understanding of the

Fig. 7.2 Number of
educators following EDLP
training before
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Fig. 7.3 Reaction of the audience to being exposed to a new training modality

Fig. 7.4 Level of understanding of the functionalities of the CMS

functionalities of the CMS shows poor/very poor understanding of the more refined
functionalities such as the e-Assessment tab and the Timeline tab. The functionalities
allow the educators to have some control over what the learners do with their device.
These types of functionalities were well received by the educators. It allowed them
to stay within their teaching paradigm of being in control (Parnell and Bartlett 2012).
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Fig. 7.5 Years of teaching experience of primary school educators

It is also interesting to discuss the number of years of working experience that
the educators had. Most of them had over 5 years of teaching experience. Changing
the practice of educators with several years in schools can be tricky. Indeed, some
researchers have doubted whether teachers could really make the shift from tradi-
tional teaching to teaching with technology (Yang 2012). Experience in teaching
could be both an inhibiting and encouraging factor (Fig. 7.5).

Nevertheless, the questionnaire also revealed that organising such training
sessions could be an overly complex affair. The training was a balancing act between
technology and pedagogy. The responses of the educators after the training on
enhancing the sessions revealed that the internet connection was an issue at the
sessions. Educators were asking for the training to be formalised within their CPD
programmes.

Furthermore, disruptions to the school calendar had destabilised teaching and
learning routines. This was apparent in the FGI when the educators explained that
they could not implement the technologies, as many students were absent due to
COVID-19. Moreover, educators also explained that they could not experiment with
group or pair work in classroom because of prevailing social distancing rules, again
due to the pandemic. Educators also complained about the training schedules in the
questionnaire (see the word cloud in Fig. 7.6). The face-to-face sessions had been
delayed due to the sanitary lockdown. Training sessions were organised in times
when strict sanitary conditions were imposed. Therefore, owing to the disruption to
the school calendar, some of the sessions happened at the end of the school year for
a part of the audience.

In away, educators understood that tablets had the potential to change theway they
taught (as identified by Shelly et al. (2007)). From the word cloud below in Fig. 7.6,
it is evident that the educators believed that continuous professional development
was crucial to empower them to make the shift. Terms associated with training such
as regular, frequent and practice indicate that the educators felt that they needed to
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Fig. 7.6 Word cloud on ways to improve EDLP training programme

upgrade their knowledge and skills to better integrate technology in the classroom.
This process can be difficult, as educators need to meet curricular goals, and the
expectation now is that they use technology to do it (Neumann and Neumann 2014).
The educatorsmade it clear during the interview that theyneededmore and sometimes
prolonged exposure to new pedagogical strategies to be able to make the shift.

Aside from being conscious of the potential of technology to enhance their prac-
tice, educators also displayed the right ethos to bring about change (Leach andMoon
2002). In the interview, they gave many examples of how they integrated the tech-
nological tools at their disposal and commented on some scenarios that were shared
with them. The educators repeatedly mentioned that they used the projector and
their tablet to display for reasons such as perceptual and cognitive arousal of the
students. Projecting e-books was used as a classroom management strategy, as it
grabbed the attention of the students. Displaying the e-book would amount to no
functional change as per the SAMRmodel (Puentedura 2013): the substitution of the
traditional method by technology. This would be at the lowest level of the SAMR
model. However, some substitution can be very powerful and immensely helpful to
educators.

In some cases, educators were able to move up one level of the model to
Augmentation. The extract from the interview below is evocative:

ForHistory&Geography, there is a puzzle activity inEDLP/Sankore on district
of Mauritius. Students must assemble the puzzle to learn about the districts of
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Mauritius. This resource was very helpful, and each student came to the board
one after the other to assemble the puzzle for them to understand where to
locate the districts.

In the example above, there is functional improvement brought in by the tech-
nology. The districts are not movable in the traditional book, but they are in the
e-book. The educator used the digital learning resource as a tool for vicarious
learning—students learning from example. The educator also stated that she was
using the technology as a reward for keeping students under control. She created
more engagement in the learning of the concept of districts through this strategy by
questioning and prompting students with regard to the concepts being taught. She
could have realised the first E in the Triple E framework (Kolb 2011), as shemade the
class more active and participated in the learning process. Other educators were able
to move a notch up the SAMR ladder by achieving the augmented learning phases.
Below is an extract of the interview that illustrates this:

Interviewer: Wrt tablets also, we can do a good display, highlight words, so
was this useful to you?

Educator: Yes, for reading, it was very encouraging for students, mainly
when I taught with tablets with Grade 1 and 2 students, this helped in
promoting reading skills among learners. The activities on syllables were
very re-enforcing, especially when the students use the resources on karaoke
reading.

The karaoke reading resource helps the students to read a comprehension by high-
lighting thewords synchronouslywith an audio input as they go through the text. This
is a functional improvement that relies on technology. Moreover, the educator was
able to createmore engagement at individual level by keeping the learners focused on
a given task (Kolb 2011). However, in both examples cited above, educators seem to
be stuck at the lower level of the SAMRmodel, as highlighted by Clark et al. (2021).
In the examples of pedagogical strategies provided in the interview, educators could
not move beyond the Engage phase in the Triple E framework.

In fact, during the interview, the educators were given a pedagogical scenario
where they would be able to redefine and extend learning (as per both SAMR and
the Triple E framework). The pedagogical scenario is provided below:
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Interviewer: So, there are lots of engagement with technology in classes. We
also saw that learning with technology helps in enhancing learning. Tell us
how we can extend learning using technology, can your students use connec-
tivity in class to work? An example is teaching the topic on spices, students
will be working in groups of 2 or 4, each group must look at spices, put in
on PowerPoint, write the name of the spices and show or share it with their
friends. In the meantime, the teacher goes around the class to verify whether
students are doing the work correctly, where the photos have been downloaded,
etc.…Students can then present their work in front of the class. Is this example
possible in your school context?

The reactions of the educators to this pedagogical scenario were lukewarm. They
did admit that this would be the ideal pedagogical scenario to implement. They
conceded that students knew how to use a browser, download from the Internet, and
locate the files on the tablet. However, they cited a host of factors that would prevent
them from implementing the above pedagogical strategy. Internet connectivity would
be one of these factors. Indeed, in large schools, the connectivity is extremely poor
when there are many concurrent users. This would impede students’ search activi-
ties on the Net. Secondly, classroom management issues were cited. According to
educators, this strategy could result in chaos and noisy classrooms, where students
would be more inclined to play rather than focus on the task. The high teacher-pupil
ratio in some schools was cited as a supporting argument here, especially in so-
called high-performing schools. Related to the above, some educators felt that pupils
would not be able to do a presentation or appear in a video because they were not
used to it. Fourthly, the classroom setupwasmentioned. The furniture and spacewere
not conducive to the type of pedagogy outlined in the example above, the teacher
explained.

Moreover, connectivity is also one of the crucial issues that is discouraging the use
of the tablet and CMS. Educators have been unable to cast their screens and use the
Internet simultaneously. This limitation of the technological setup has constrained
the educators to exclusively use content preloaded on the tablet. In the same vein,
poorly configured connectivity in schools with high number of students (hence,
more Internet users) is not good news for educators who want to use the CMS to
push assessment onto the student devices. Educators described their experience as
follows:

Educator 1: Yes, we cannot even go to the internet to search for an image. We
cannot post the questions on the CMS as it demands a good connectivity for
all the devices being connected at the same time.



7 Empowering Educators to Use Tablet Technologies … 115

Educator 2: I am thinking about the internet connection, like my friends in the
star school are saying. If I plan to use the e-assessment but other colleagues are
also using the internet at the same time in their classes, it will be a problem.
Actually, when we push the assessment, it takes time for the assessment to
appear on the students’ tablets. Finally, it becomes a problem. I encountered
this problem last time. I prepared something to push on tablets on the topic
plants. I took pictures from the school yard to show students in class, only when
it was time to project the images on the board, I was not able to connect my
laptop with projector. I had to improvise to do my class without the tool. So, it
will be a problem if there is an issue with internet connectivity on the day, we
want to use e-assessment.

Adding to the above, the educators felt that they needed to be adequately supported
to prepare lessons and carry out e-assessment. They recognised the advantages of
e-assessment as being paperless, reusable and providing them with instant feedback.
They also stressed the multimodality of e-assessment whereby they can include
pictures and other media in the questions. As a golden thread through the interview,
the educators described the technology as both useful and disruptive. To resolve
disruptions at school level, educators felt that they needed more support in terms of
an assistant teacher or a helper.Help was indeed deemed necessary, as the educators
said they struggled to give timely feedback through the CMS to students in the
cases where they had implemented e-assessment. As regards feedback, the number
of students was also problematic.

To this effect, educators asked for more support in school in terms of pacing and
spacing teaching and learning and out-school in terms of policy decisions. Regarding
the pacing of academic activities, educators felt that they needed time at school to
discuss with colleagues and prepare lessons and e-assessment. They would need to
be supported by school management in terms of preparatory time available at school.
They felt that this could be possible if they got less replacement classes. Moreover,
they identified overcrowded classroom as a thorny issue for the proper use of the
technological system. Educators also wanted out-school support. They wanted to
ensure continuity in learning by completing the learning cycle through feedback to
the learners. This may be possible if they could take the laptops home.

7.5 Conclusion

The evidence presented above reveals that educators did not move to level 4 of Kirk-
patrick’s model (Holton 2005). Level 4 implies that educators would not only be able
to implement the technology at classroom level but also bring some transformation
in teaching and learning practices that could be captured by either the SAMR model
or the Triple E framework. As evidenced by the above-presented data, educators
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were able to work at Substitution and Augmentation levels, only enhancing their
practice and learning as per Puentedura’s model (2013). Researchers such as Clark
et al. (2021) believe that educators tend to remain at these two levels of technology
integration. However, educators have been inclined to remain at the Enhance stage
in the Triple E framework. The evidence also pointed to a host of factors that could
either impede or help educators to adopt and implement technologies.

Three sets of factors can be identified from the evidence. Firstly, there are in-
school factors such as the teaching and learning space, and support from school
management. The second set of factors is out-school factors. This set can be further
unpacked in terms of the policy framework (for example, whether educators are
allowed to take laptops home for preparatory work), the CPD available and technical
support (includes connectivity configurations). Lastly, as stated by Geer et al. (2017),
educators still need to skilfully plan their lessons. Therefore, their skills, knowledge
and attitudes are critical. These sets of factors can be plotted on a radar diagram to
evaluate the degree of technology integration in an educational context. The radar
chart is shown in Fig. 7.7:

The WAVI (an acronym of the authors’ first names) radar diagram shows the
capabilities of educators to integrate technology in a given educational context. The
exactmetrics of theWAVIdiagramneed to bedeveloped for amore accurate reflection
of the uptake of technology. This could be the focus of another research study.
However, though at this stage the figures are arbitrary, the diagram can help to
understand the situationof educatorswith regard to technology integration in teaching
and learning. For example, the factors for Educator 1 are listed in the table below.

Factors Remarks Ratings

1 Teacher attitude The educator wanted to work with the
technology

6

2 Teacher knowledge The teacher had limited knowledge of
how to enhance and extend learning

3

3 Teacher skills Her level of knowledge impacted on her
skill, though she mastered the CMS
functionalities fairly well

4

4 Support from school management The lack of support from management to
be able to have time for preparatory work
at school

3

5 Teaching and learning space The classrooms are overcrowded 4

6 Support Connectivity is poorly configured at the
school

2

7 CPD Did not follow the online learning
modules. Only F2F training

2

8 Policy framework Teachers are not allowed to take their
laptops home

2

From the above data, a new WAVI radar diagram can be plotted for Educator 1
(Fig. 7.8).
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Fig. 7.7 The WAVI radar diagram

As mentioned previously, the figures are arbitrary and must be worked out
thoroughly to reach a more accurate representation of uptake of technology in
classrooms.
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Fig. 7.8 Plotting the factors for Educator 1 in WAVI radar diagram
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Chapter 8
Teaching In-Service Primary School
Teachers Through Webinars

Waaiza Udhin and Avinash Oojorah

Abstract TheCOVID-19pandemic has ushered in a newera of innovation in teacher
education. Many teacher educators around the globe have been forced to reconsider
their practices. Forced lockdown across the globe meant that teacher educators and
their audiences could not meet face-to-face in classroom contexts. This triggered an
increased use of online tools such as Zoom and MS Teams, with live events (such
as webinars) and asynchronous methodologies such as discussion forums. Beyond
the mere use of online tools, we were also prompted by the pandemic situation to
genuinely think about how we were delivering teaching and content to our students.
In the context of a session on Global Perspectives on Teachers’ Professional Prac-
tice in an in-service course for practising primary school teachers, we had serious
discussions onwhat content wouldwe offered to our students.Most educational insti-
tutions have since had recourse to webinars, and we rethought our content offering;
a webinar would replace texts we plan to upload to our e-learning platform. There
were many organisational considerations—some of them unanticipated—that had
to be dealt with. This chapter gives insight into how we organised, implemented
the webinar and assessed the learners’ experiences of the event. The chapter relies
on autoethnographic data from our notes, e-mails and other documents that chart
the preparation and implementation of the webinar. We also relied on online ethno-
graphic data of students’ notes on the webinar to provide readers with insight into
their conceptualisations of the event. While writing this chapter, we tried to fore-
ground the conceptualisation of the webinar and its meaningfulness as a learning
activity without downplaying the technological configurations that were involved.
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8.1 Introduction

TheMauritius Institute of Education (MIE)was established in 1973with themandate
to design and develop school curricula and to ensure teacher education and research
in the field of education. In the fulfilment of its mandate, the MIE has had to inte-
grate ICT in teacher education. The shift to online learning has been one of the
most prominent contributions in terms of the mode of delivering teacher education
courses at the MIE. Besides negotiating the technological challenges, the MIE also
had to shift to pedagogies attuned to the affordances of an online learning environ-
ment. Furthermore, in the context of continuous professional development (CPD) of
primary school educators, the MIE had to deal with an audience almost exclusively
made up of digital migrants. Hence, the lived experiences of teacher educators as
well as those of students are evocative of techno-pedagogical challenges they must
overcome to make optimum use of digital technologies in teaching and learning.

Moreover, the COVID-19 pandemic brought another dimension to the above-
mentioned challenges. Campuses and schools were closed. According to UNESCO,
1.5 billion students have been affected by schools and university closures worldwide
(UNESCO 2021). Hence, the MIE had to suggest solutions for our students.

8.1.1 The Webinar Context

The pandemic situation around the globe has greatly disrupted academic calendars.
In Mauritius, educational institutions have been closed twice for many weeks since
March 2020. Even when schools and campuses re-opened, students and staff were
encouraged to either work from home where possible or implement staggered class-
rooms with social distancing between students. It is within this difficult context
that Bachelor of Education (BEd) primary students had to study for their Profes-
sional Practice Portfolio (PPP). The PPP is a learning experience spread over three
semesters. The aim of the PPP is to provide students with opportunities to enhance
their twenty-first-century educational skills while reflecting critically on the applica-
tion of key concepts from different subject areas/disciplines to classroom situations.
The webinar activity was scheduled for the second part of the PPP. Students accessed
content on PPP through MOODLE and created their portfolios on MS OneNote.

More specifically, the activity was on learning about Global Perspectives on
Teachers’ Experiences using Technology in the Classroom. The learning resource
for this theme took the form of a webinar with the same title. Two hundred and
forty students had to attend the webinar on the Zoom platform and upload a critical
essay on the presentations. The students were in-service primary educators with over
15 years of experience in the field. They enrolled in the BEd primary part-time course
offered in a blended mode at the MIE for their CPD, even though most of them were
not technology-savvy. The BEd primary programme allowed the educators to get an
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online learning push, and they were able to experience new ways of learning through
EdTech.

The researchers were the main organisers of the webinar activity. From their
professional network, they searched for educators and professionals in the primary
education sector around the world to talk about their experiences of using tech-
nology in their classrooms or schools. Interveners were communicated with via e-
mails,WhatsApp and Zoom. Regular meetings were set with all interveners to ensure
smooth running of the international webinar. The webinar was chaired by one of the
researchers in this study, and the interveners were from the United Kingdom, Dubai,
Nigeria, Bhutan and India. All students of the BEd primary cohort were invited to
participate in the webinar activity to be able to discuss the activity in the discussion
forum on Moodle thereafter.

8.2 Webinars in Education

Webinars are online tools that can transmit data in the form of audio, video images,
text chat and sometimes include features such as whiteboards (Wang and Hsu 2008).
Webinar is a blend of the two words web and seminar. Webinars exist in different
formats and models. Webinar formats include presenter and multiple participants in
one location; presenter and participants in many locations; multiple participants in
one location; and multiple participants in many locations, and so on.

The discussion on webinars in education can be clearly demarcated along the
pre-COVID and post-COVID line. Webinars have been identified as innovative and
indispensable tools for online learning in higher education (Ahrens et al. 2016).
They have been conceptualised as tools that would promote closer synchronous
interactions among students and tutors, as higher education has transitioned to online
learning. These tools have ushered in some changes in the higher education landscape
since 2012 (Brooks 2012).

Digitisation has also impacted distance education so much that researchers now
recognise that distance education technologies can broadly be organised over three
models (Krivova et al. 2020). Firstly, case-based models encompass the use of
websites to deliver content and the involvement of faculty for online tutoring. These
include Learning Management Systems (LMS) (Barley 1999). Secondly, we have
translational models that include video transmission that does not entail interaction
among tutors and students. Thirdly, network models that require faculty to master
the technology—cloud based. The latter model includes webinars.

We can infer from the evidence above that webinars are not a completely novel
tool and didactic strategy (Clay 2012; Pluth 2010) in the higher education environ-
ment. However, they have not been well researched and theorised in teaching (Černý
2019). Webinars have been very promising tools as far as their interactive format
and economic gains are concerned (Verma and Singh 2010). Indeed, webinars have
been cited as innovative means to improve student understanding, enable productive
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learning (Polanco-Bueno 2013) and reinforce the online social and technological
presence of faculty members (Sweeny 2009).

What has changed with COVID-19? The pandemic situation was an enormous
prospect for webinars (Hidayati et al. 2021). The pandemic compelled the education
sector to find emergency solutions for remote teaching to face the massive disrup-
tions to the school calendar (Toquero and Talidong 2020). The question that had
to be answered was how we could proceed with education in times where phys-
ical distancing was lifesaving (Torrau 2020). The whole education system fell apart
with the advent of COVID-19, and educators across systems and levels of education
shifted to online learning (Mishra et al. 2020). Lockdown became a commonplace
word. Suddenly, there was a scramble for platforms for Zoom and MS Teams. The
actors felt compelled to embrace more convincingly digital tools and online learning
(Lederman 2020). A re-think, revamp and re-design of education resonated some-
what with Illich’s (1971) Deschooling Society. The sector needed to learn to master
new tools: webinars.

Webinars have proven to be useful in education (Abdelhafez 2021). Firstly, webi-
nars were used to provide remote teaching support in terms of video conferencing
(Maher 2020). Global webinars were efficient tools that reached teachers globally
(Shin andBorup 2020). This efficiencywas augmented by the support of socialmedia
tools. Secondly, webinars were also used to provide teachers with crisis professional
development and support to shift to innovative digital strategies (Canipe and Bayford
2020). Webinars also provided teachers and learners with much-needed alternative
experience. In teacher education, webinars were pre-recorded and uploaded to LMS
for students. This enabled students to have more time to reflect and critically analyse
various interveners in webinars (Isacsson et al. 2018).

However, webinars are not straightforward to implement. Peuler and Mcallister
(2019) highlighted the preparation involved to set up awebinar. Planning for teaching
on a webinar mode can be complex. The timing, quality of interveners, hosts, chair
and the questions-and-answers (Q&A) management are some of the aspects that
need thoughtful consideration (Torrau 2020). The speakers could be subjected to
the fear of presentation (Marks 2014). Untrained and unprepared webinar hosts and
speakers can also be frustrated by technological issues (Genet 2013). Sometimes,
lack of preparation results in stressful experiences for those who want to deploy
webinars as learning tools (Lim 2020).

The affordances of this mode of delivery and pedagogy should also complement
discussions of the uses and implementation of webinars. Affordances, as explained
in the Affordance Theory of Gibson (1979), are the perceived possibilities of action
that are offered by tools and objects (physical and on-screen). Affordances can be
seen (Gibson 1979) or perceived. Sounds may also convey affordances (Gaver 1991,
1992). Furthermore, affordances are linked to emotions (Jensen and Pedersen 2016).
Affordances are neither solely the properties of the human nor of the environment
alone; they are dynamic interactions between humans and the environment (Chemero
2003). Face-to-face interactions can avail participants with possibilities of co-action,
co-thinking and co-feeling (Jensen and Cuffari 2014; Pedersen 2012). Therefore,
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opportunities that enable people to see other opportunities and horizons are them-
selves affordances (Hodges 2007). Visuals, sound cues and facial expressions are also
elements that determine our affective involvement in a particular event and shape our
responses (Colombetti 2014; Johnson 2007).

Technology affordances can be described as possibilities for behaviour that
can achieve a concrete result, arising from the relation between an object and
a goal-oriented actor (Volkoff and Strong 2013). Technology affordances can be
broadly classified as either functional or social. Functional affordances can be further
unpacked into visibility, persistence, editability and association (Treem and Leonardi
2012). Visibility means that users can make their behaviours, knowledge and prefer-
ences that were previously unseen, seen. This also refers to the possibilities available
to the users to present information. Visibility can also trigger metaknowledge. Tech-
nologywith strong visibility affordance can transmitwho the people in a communica-
tion are andwhat they know. Persistence has also been conceptualised as reviewability
(Clark and Brennan 1991) or recordability (Hancock et al. 2007). This affordance
simply refers to the ability of the user to review or re-experience the event after it
has taken place. Editability refers to the capability of the user to modify or revise the
content. Lastly, association affordance can be defined as the possibilities for connec-
tion between users, user and content. Association can be elicited in social ties. On
social media, these may take the form of “likes” and “tags”. Social affordances are
created by the technology’s physical characteristics that invite social interactions.
These affordances may be used to initiate and sustain social interactions. Social
interactions may have a crucial repercussion on the creative capabilities of the user
(McGrath 2016).

Aside from functional and social affordances, the concept of technology educa-
tional affordance is also making some inroads on the educational landscape (Badia
et al. 2011). This concept refers to the real and potential usage of technology for
educational goals. In this regard, five real and potential prospects can be identi-
fied. Firstly, technology can be used as a cognitive tool, helping students to think,
construct and scaffold knowledge (Jonassen andReeves 1996). Secondly, technology
can underpin student-focusedmodels of learning, as posited byBarab et al. (2000). In
line with this model, students actively construct knowledge using technology. Tech-
nology also caters for personal interactions, relationships and a sense of belonging to
support learning and motivation. Thirdly, technology can be used as a learning tool
to promote skills, knowledge and understanding of students in a particular educa-
tional domain. Fourthly, technology can support students to enhance their learning
capabilities and skills. Fifthly, technology can be an effective tool (Twining 2002),
meaning that it will reinforce emotional and intuitive elements of learning.

In line with the above, webinars offer students the possibility to feel connected
with the lecturer(s). The personal nature (viewing the speaker, hearing their voice)
was critical in this regard (Exter et al. 2012). Instant communication and collaboration
are also affordances that can be ascribed to webinars. This aspect offered students
more collegiality, the freedom to discuss and ask questions. Students also felt that
the webinar mode, being synchronous, offered more interactivity as compared to
asynchronous online learning (Stephenson and Downing 2012).
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8.3 Methodology

The aim of this study was to explore how webinars are used in teacher education,
and the main objective was to examine the integration of a webinar in the learning
experiences of educators. An exploratory research design was adopted, and an inter-
active approach was used to produce data, soliciting mixed methods. Exploration
in the context of this study entailed investigative and innovative exploration (Steb-
bins 2001). As researchers, we attempted to investigate the use of webinars and gain
insight into the use of a webinar for teacher education. Mixed methods refer to the
integration of quantitative and qualitative data in a single investigation (Wisdom and
Creswell 2013). This approachwas enacted through a questionnaire in the first phase,
followed by a focus group interview. Moreover, the responses to the webinar video
and reflective data of the researchers were also collected. The instruments used to
collect data were interview schedules and questionnaires.

Data were collected from various sources to ensure authenticity and trustworthi-
ness of the research. The online ethnographic data were obtained from the focus
group interviews, students’ feedback through online questionnaires, e-portfolios of
students and the researchers’ journals. The quantitative data obtained from the ques-
tionnaires were compared, integrated and interpreted against the qualitative data
obtained from the interviews and discussion forums.

The sequential design included a quantitative phase that was implemented through
a questionnaire. A questionnaire was designed to capture appropriate analysis
(Acharya 2010). A questionnaire consisting of five closed-ended questions and two
open-ended questions was designed to capture data on the experiences of educators
of the webinar. The questionnaire was compiled and hosted on Microsoft Forms.
The link to the questionnaire was sent to 100 educators via the Moodle LMS. All
the educators were enrolled in the professional BEd course. There was an accept-
able response rate—52 educators submitted their views. A statistical analysis of the
responses from the questionnaires was then conducted.

Subsequently, a focus group interview was conducted with a group of partici-
pants to collect multiple information about the phenomenon. The number of partic-
ipants in a focus group interview can be as small as four and sometimes as large
as 10 (Statistics Solutions 2021). For this study, e-mails were sent to 44 educa-
tors—10 responded positively, and informed consent forms were obtained from all
of them. The researchers chose to use MS Teams to conduct the interviews because
of the COVID-19 pandemic. Upon agreement of all participants, the responses were
recorded, and polls were used to confirm generalities from the responses. The focus
group interview comprised of six generic questions, guiding the educators to discuss
their learning experiences of participating in the webinar activity. The duration of
the focus group interview was one hour, and the moderators’ goal was to initiate
maximum discussion and opinions during the interview.

Furthermore, the contextual nature of this research warranted capturing the organ-
isers’/researchers’ stance. This would highlight how the event and meanings related
to the event were co-constructed by the researchers and the participants (Guba and
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Lincoln 1994). The researchers’ reflexive stance can be crucial for the complete
understanding of thewebinar. Through an account of lived experiences,we can bridge
meanings of the participants and the researchers (Rodgers 2005). This sharing of the
researchers’ perspective brings more openness to the study and towards others, as
one searches for commonalities, differences and even absences (Sharma et al. 2009).

Lastly, students were asked to make sense of the webinar through an activity that
had to be posted on their e-portfolios. E-portfolios have grown in importance as
research sites in the Internet space (Prokopetz 2021). They are located within the
array on online activities. The activity entailed choosing presentations of panellists
from two different countries, summarising the chosen presentations and comparing
them. We analysed the data from the e-portfolios both quantitatively (in terms of the
choices students had made) and qualitatively (why they had made such choices). The
researchers, as tutors in the Professional Practice module, had access to the students’
e-portfolios and acted as unobtrusive observers. As tutors, the researchers read the
students’ texts regarding the webinar. In this context, the researchers were akin to
lurkers (Salmons 2015).

The procedure for analysing data was done at three levels. At level 1, data obtained
from the focus group interviewwere transcribed, and the researchers created the data
set from the data obtained from various sources. The data generated from the ques-
tionnaires and interviews were anonymised by removing all identifying information
and were treated confidentially by using a coding system. The questionnaire was
pilot-tested to ensure face validity and construct validity. Moreover, the internal reli-
ability of the data was ensured by reviewing the questions based on the responses
from the pilot study and the external validity by asking other tutors who delivered the
module to cross-check the questions. Only the researchers and persons who held an
official and ethically bound role at the MIE in the context of this research had access
to the anonymised transcripts. The initial themes and subthemes were extracted. At
level 2, the themes on learning experiences of educators were analysed, and initial
conclusions were drawn. At level 3, the qualitative data were analysed against the
quantitative data. Methodological triangulation was done. Methodological triangu-
lation is the “use of two or more research methods in a single study” (Kimchi et al.
1991). For this study, qualitative data were collected through the focus group inter-
view, e-portfolios and researchers’ journals to gain insight into the phenomenon of
the study, and qualitative data were analysed against the quantitative data obtained
from questionnaires to increase convergent validity of the findings. This combination
of both qualitative and quantitative methods provided us with a deeper understanding
of the learning experiences of in-service teachers through webinars. Finally, the final
conclusions were drawn.
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8.4 Discussion and Conclusion

8.4.1 The Organisers’ Lived Experiences

We have just been through several waves of lockdown due to COVID-19. This has
caused the school calendar has been disrupted. We could not have students on site
for face-to-face sessions. We have also moved all our courses online. So, for the
PPP2 module, we had to think out of the box. How could we provide students with a
learning experience that would be able to connect them with their peers and foreign
contexts that they had to learn for PPP2, simultaneously motivating them to learn?

The idea struck us as we were regularly being solicited to attend webinars by
various higher education institutions locally and globally.Moreover, we organised an
international webinar on the Zoom platform with the theme “Addressing challenges
posed by mass closure of schools during the COVID-19 Pandemic: lessons from
international context” held on 26 June 2020 (link: https://tinyurl.com/y94xkaz3). The
panel consisted of speakers from South Africa, Malaysia, France, Cameroun, India,
and Mauritius. We had the experience. We could do it again. We started planning
for the webinar activity in the PPP2 module two months before, resonating with
Macallister’s (2019) recommendation for planning. The key challenge was to search
for panellistswith the necessary background and experiences fromvarious parts of the
world.We used our professional network and sent invites throughmails to candidates
with the appropriate profiles to participate in the webinar. Once the panellists were
identified, regular meetings were conducted with each panellist to ensure that the
objectives of the activity were met. Meetings were not straightforward. We faced
many issues such different time zones and technical issues such as connectivity.
Aside from polishing the technical issues (sound and screen sharing were all tested
with the speakers), we also spoke to the presenters to make them feel at ease with the
audience they were to encounter. We wanted to mitigate the technical issues (Genet
2013) and the fear of presentation that could arise (Marks 2014).

As D-Day neared, we delved into more organisational issues. We had to set up
the webinar software and choose the persons who would be chairing and moderating
the webinar interactions. The Zoom platformwas chosen for the purpose because we
had experience working with it. We re-activated the Zoom account created for the
previous webinar and enabled the webinar feature through a paid plan. The account
settings for the webinar were set to ensure that the objectives of the activity were met.
Firstly, the waiting room was disabled to facilitate participants to join the webinar.
Secondly, we opted for the webinar passcode and personal webinar ID to provide
participants with an alternative to log in to the webinar. The link to the webinar as
well as the passcode and ID were automatically generated by the software, and they
were included in the invites sent to the participants. Thirdly, the video settings were
set. Only the host and the panellists were given the option to enable their videos
during the webinar. The reasons behind this decision were to reduce the bandwidth,
thus optimising the internet connection during the webinar and for better control.
The same was applied for screen sharing. Only the presenters (panellists) were able

https://tinyurl.com/y94xkaz3
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Fig. 8.1 The webinar activity

to share their screen during the presentation. It should be noted that 240 students
were invited to the webinar. Fourthly, the computer audio settings were enabled for
the host and panellists only for better management. Fifthly, the participants were not
allowed to join before the host out of respect for the panellists and the host. Sixthly,
the chat feature was disabled but the Q&A feature was enabled for the participants.
The panellists had the option to reply to all the participants or to specific participants.
From our experience, we noticed that in the Q&A, formal communication was made
rather than through the chats. The host was the only one who had administrative
rights on the platform during the webinar. The host could manipulate the settings and
provide necessary access as and when required during the webinar. The webinar was
recorded with the permission of the different stakeholders and saved on a computer.
All of these are in line with the writings of Torrau (2020) on webinar preparation.We
had a few issues to deal with. For instance, theUK presentationwas pre-recorded.We
had to schedule it according to the programme. Also, we had to prepare a programme
and a poster to invite students to the webinar. Figure 8.1 below shows the poster
designed for the webinar activity.

Through this webinar activity, we as organisers enriched our networking with
professionals in the field of education at international level. We did not know anyone
from Bhutan or Dubai, for instance. Moreover, this webinar afforded both organisers
and students the opportunity to engage in constructive discussions around the theme
of teachers’ professional practice at international level. The moderators grouped the
common questions from the Q&A and at the end of the presentations, the webinar’s
chair asked common questions to the respective panellists. Moreover, the students
had the opportunity to interact at an individual level with the panellists through the
Q&A. It was observed that using such an activity in teaching and learning gives
students exposure to global contexts. Students were able to gather rich information
about teaching in diverse contexts and thus reflect on them from their own experi-
ences and contexts. This webinar activity concurs with what Polanco-Bueono (2013)
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put forward, as theywere innovativemeans that helped in promoting students’ under-
standing, leading to productive learning (Sweeny 2009). We really felt satisfied at
the end of the event.

8.4.2 Feedback from the Students—The Questionnaire

The questionnaire administered after the webinar was used as immediate feedback
from students on the activity. An overwhelming 97% were either satisfied or very
satisfied with the event. A few students expressed their dissatisfaction, as they had
technical issues and could not connect to the event. Technical issues such as poor
internet connectivity, locating and using the Q&A on the webinar platform can be
quite frustrating (Genet 2013; Lim 2020). However, the organisers ensured that an
edited version of the webinar was posted on the e-learning platform so that students
could view it again at their convenience. This follows the case-based model of deliv-
ering distance education (Barley 1999; Krivova et al. 2020). In fact, the use of the
LMS reinforced the network model of using only the webinar. The mix of these
two models of distance education ensured that students found the activity useful
as primary school educators, even though some of them had difficulties following
the live event. In this way, the webinar’s potential as cognitive tool was optimised
to promote students’ thinking and knowledge construction (Jonassen and Reeves
1996). We also capitalised on recordability (Hancock et al. 2007). Figure 8.2 below
shows that all of them found it useful.

Regarding the country presentations, the students positively welcomed the Dubai,
Indian and Bhutanese presentations. Figure 8.3 below explains. The Dubai presenta-
tion was rich in visuals, capitalising on key affordances of webinars (Johnson 2007;

Fig. 8.2 Usefulness of the webinar activity
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Fig. 8.3 Clarity of presentations in the webinar

Colombetti 2014). TheUKpresentationwas pre-recorded. Therefore, this could have
accounted for some disagreement on the clarity of the presentation. The presentation
was less dynamic (Chemero 2003) than the live ones, offering less possibilities to
co-feel (Jensen and Cuffari 2014; Pedersen 2012), hence, denting its appeal. Live
presentations could have instilled an emotional element in the webinar (Twining
2002).

Related to the above, the students were also asked how interactive they found the
event. Fifty-five per cent of the students agreed that the event was interactive, with
11% strongly agreeing, and 11% disagreeing. It is noteworthy that the students had
only the Q&A feature to interact with the speakers, the chair and moderators of the
event. We believe that the Q&A feature was adequate for promoting active partici-
pation and construction of knowledge. The panellists and moderators also person-
ally replied on the Q&A, hence, bringing personal interactions and relationships to
support learning (Barab et al. 2000).

8.4.3 Feedback from the Students—The Focus Group
Interview

The focus group interview was lively and interactive, generating fruitful data for this
study. The interview was conducted remotely on MS Teams due to the pandemic
situation and social distancing measures. Nevertheless, it allowed us to delve deeper
into the learning experiences of students who participated in the webinar activity in
the module PPP2. The main themes extracted from the focus group interview were
as follows: (1) Development of new skills and experiences; (2) Engagement through
participation; (3) Broaden horizons; (4) Enhance knowledge; (5) Became a reflective
practitioner and (7) Confidence in the application of skills.
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Development of new skills and experienceswas the most common response in the
focus group interview. None of the participants had participated in a webinar prior
this webinar activity. Eight out of the 10 participants stated that they became familiar
with webinar tools during the webinar activity. Two participants further described the
application of the knowledge and skills gained from the webinar in their professional
practice. This resonates with the concept of “technology affordances”, precisely
“functional affordances”, whereby students developed and applied new skills and
knowledge (Treem and Leonardi 2012). Due to the COVID-19 restrictions on group
gatherings, traditional models of information dissemination were not possible. Two
teachers stated that theywere able to optimise the skills learned in thewebinar activity
and conducted online meetings with parents and students during the pandemic. They
said that theywere confident enough to use the technological tools and empower their
peers. These outcomes reveal that the learning experiences gained from the webinar
activity allowed the teachers to embrace confidently and convincingly the digital
tools and online learning to cater for teaching and learning during school calendar
disruptions (Leaderman 2020).

The second theme that emerged from the focus group interview was engagement
through participation in the webinar activity. All the participants agreed that they
had the opportunity to participate constructively in the webinar activity through the
Q&A feature. Thewebinar inspired them to broaden their scope of knowledge on how
social and topical problems are dealt with in other contexts. The teachers claimed
that they felt connected and motivated to share their experiences with others. These
findings confirm the point made by Verma and Singh (2010) about webinars being
very promising tools for (remote) interactions. The interviewees cited that they had
achieved deep understanding of professional practice in different contexts through the
webinars. This resonates with Polanco-Bueno’s (2013) postulation that webinars are
innovative means to improve student understanding and enable productive learning.
Moreover, four participants explained that the originality and liveliness of the panel-
lists during their presentations in the webinars allowed them to live the experiences
compared to reading texts. This echoes active construction of knowledge through
personal interactions, relationships and sense of belonging to support learning and
motivation (Barab et al. 2000). Participants could also strengthen their emotional
and intuitive elements of learning (Twining 2002). Another important point raised
by one participant involved her own personal experience of having had to travel to
China in 2012 to learn about the Chinese education context. She claimed that the
webinar provided her with a similar learning experience without travelling and at no
cost.

Another dominant theme of discussion in the focus group interviewwas the oppor-
tunity to broaden horizons and connect with new people and contexts. The teachers
interviewed for the purpose of this study were able to build virtual global knowledge
about professional practice of educators from varied international contexts. They
commented that exposure to teaching from Bhutan, India, Nigeria, Dubai and the
UK in the webinar permitted them to reflect on other dimensions and perspectives of
teaching and learning in varied international primary school contexts. The data from
the focus group interview helped to address the question raised by Torrau (2020) as
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to how to proceed with education in times where physical distancing is crucial.Webi-
nars can reach a large audience in real time and across diverse geographical barriers
without the need to travel long distances. One participant added that connecting
with people from various parts of world was made possible by just a few clicks
in an online mode. However, good connectivity remains the key to reaching out to
the world through webinars. Coupled with the notion of reaching professionals in
the field at the global level, the webinar activity also proved to be convenient and
lifesaving during the pandemic.

The aim of the webinar activity was to enhance knowledge of the students in their
profession. The data reveal that the aimwas successfully attained through thewebinar
activity. All the participants in the focus group interview believed that their knowl-
edge in the field of education and technology was enhanced from varied angles. One
participant suggested that through the webinar, she was able to learn and compare
teaching and learning at primary levels from underdeveloped, developing and devel-
oped countries. These findings are in linewith the concept of “functional affordances”
where the participants could activate metaknowledge by comparing the information
from different presenters in different contexts (Treem andLeonardi 2012). Theywere
able to extract the similarities and differences from the different presentations and
thus prove a critical examination. Besides, “association affordance” was present,
as possibilities for connection between users and content were evident (McGrath
2016). Amongst others, six participants claimed that they could grow professionally
and shed light on the new instructional strategies used in diverse contexts, and this
could eventually inform the move towards an enhanced education system. Further-
more, one teacher in the focus group interview opined thatwebinars could also help in
bringing together different specialists from different educational fields, for example,
teachers, psychologists, curriculum development, and officers from the Ministry.
So, once more, the findings confirm that webinars help in transforming the world
into a global village whereby professionals in various fields can communicate and
exchange knowledge, opinions and perspectives. Thus, the webinar activity allowed
the students to reflect on improving their current practices and exchanging innovative
teaching practices and methods.

Feeling connected to their professional counterparts and becoming aware of other
professional contexts in education prompted students to reflect on their own prac-
tice. They became acutely aware that the environment/geography had a deep impact
on how teaching and learning was organised (especially through the presentations
from Bhutan, India, and Nigeria). The sheer number of schools and educators was
impressive. Furthermore, the webinar also allowed them to conduct a comparative
study in other contexts. The students stated that at times, they tended to believe that
the issues they faced in teaching and learning were unique. However, during the
webinar, they encountered issues that were similar, such as teaching using mother
tongue, the integration of ICT, conceptualisations of basic education, and so on. In
this regard, the outlier in the webinar was Dubai. The high standard of living in Dubai
and a vibrant, privately funded education systemmeant that its residents could afford
state-of-the-art schools.
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Lastly, the participants in the focus group interview expressed their confidence in
applying the skills and ideas that were transmitted to them during the webinar. When
asked whether they would be able to host or participate as a speaker in a webinar,
the interviewees responded positively and with great zest. The interviewees would
relish opportunities to connect with their counterparts in other contexts. They felt
that implementing a webinar would be doable for them, provided that they had tech-
nological support. They expressed that in times of isolation and lockdown, deploying
webinarswould solve some pedagogical issues.Moreover, the interviewees felt that it
was imperative for them to connect with regional colleagues of the island states in the
Indian Ocean to share professional practice regarding issues such as conflict resolu-
tion and classroom management, assessment and evaluation, school-based research,
trends and challenges in the education sector. More specifically as regards the current
pandemic situation, the participants believed that webinars could be used to interact
with parents, especially those whowere not vaccinated and could not enter the school
premises.

8.4.4 Making Sense of the Webinar Activity

Lurking on e-portfolios enabled the researchers to gather a wealth of information
on the webinar activity. Firstly, the choice of the students was analysed. Figure 8.4
shows the countries the students chose to complete their assignments.

Figure 8.5 shows that most of the students (31%) chose Nigeria, followed by
Bhutan (25%), Dubai and India (17%). Uganda and the UKwere both chosen by only
5% of the students. This data set from the e-portfolio is supplemented by the qualita-
tive elements that were present in the write-ups. The major theme that drew students
to choose Nigeria was the fact that the presenter foregrounded the nine-year basic

Fig. 8.4 Favourite moment
of the webinar
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Fig. 8.5 Choice of country
in assignment

schooling model. This resonates with the Mauritian context, where the educational
reforms are known as the Nine-Year Continuous Basic Education (NYCBE). This
could have enunciated feelings of sharing the same educational issues. This reflects
the idea of co-feeling (Jensen and Cuffari 2014; Pedersen 2012). The Bhutanese
presentation also touched a local chord. Twenty-five per cent of the students justified
their choice for Bhutan by mentioning the fact that the country focused a lot on
teaching using its mother tongue, Dzongkha. Mother-tongue instruction is a burning
issue in the Mauritian context. Hence, the students felt connected (association affor-
dance) to the above-mentioned contexts (McGrath 2016). The themes developed by
the presenters elicited emotional and spontaneous connections with the audience
(Twining 2002).

Moreover, those who chose the Dubai presentation cited that their choices were
motivated by the pedagogical strategies used by the schools there. Project-based
learning and inquiry-based learning were mentioned several times in the e-portfolio
write-up. The choice of India, on the other hand, was motivated by the diverse nature
of the Indian educational system. Students recurrently mentioned the multiplicity of
examination boards, the number of languages, and the sheer number of schools in
their write-ups. The reason for choosing these countries for the assignment could
be different. However, they all point to an affordance created by the webinar. The
activity broadened the students’ horizons, reflecting Hodges’ (2007) findings that
the opportunity to see people and through them other contexts is an affordance of
webinars. Moreover, the presentation from Dubai was rich with impressive visuals.
This could have shaped students’ choices (Colombetti 2014; Johnson 2007); sounds
and visuals could be key affordances of webinars, confirming the data produced in
the feedback questionnaires.

The presentations from theUKandUgandawere not very appealing to the students
for the assignment. Going back to the findings from the questionnaire 24% of the
students found the UK presentation to be their least favourite moment of the webinar.
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8.4.5 Conclusion

The conclusion is two-fold. Firstly, we discuss how the event could have been
enhanced from the feedback obtained from the focus group interview. Secondly,
the affordances of webinars—namely functional, social and educational affor-
dances—are considered. The concept of replication affordance is also put forward,
as evidenced from the data produced in the focus group interview.

Though both students and faculty members were satisfied with the organisation
and the outcomes of the webinar, we felt that there could be room for improvement.
Indeed, students suggested a few ways in which the webinar could have been better
attuned to their needs. For instance, some of them believed that students should
have been allowed to intervene live during the event. However, as organisers, we
do not think this is a good practice. All webinars we attended, especially during
the lockdown periods due to COVID-19, were set on the same mode as the webinar
under the research lens for this study.

However, the respondents in the interview may have had a point when they
expressed that they had experienced information overload during the webinar. There
were six presentations that each lasted for 10–15 min. The event duration was almost
one and a half hour. Though the event was interesting, it could have been taxing
on some participants. Taking into consideration the responses regarding information
overload, fewer presenters would have been an ideal situation. In the same vein,
participants also wished for more time to intervene and interact with the presenters.
This would have been possible if there were fewer presentations.

This study explored the usefulness of webinars in teacher education. The data
evidenced the presence of technology affordances in teaching and learning through
webinar activity, especially related to the recordability (Hancock et al. 2007) of the
event. Moreover, the behaviour of the participants in the webinar uncovered func-
tional, social and educational affordances. The cognitive gains, collective construc-
tion of knowledge, skills and abilities through interactions and the emotional/intuitive
elements of learning (Twining 2002) of the students conclude that webinars used as
an educational activity have the potential to meet specific educational goals in the
21st century.

Moreover, the students also grew in confidence after experiencing the webinar.
They responded positively when asked, during the interview, whether they would be
able to organise and chair a webinar. They even proposed webinar ideas and potential
participantswith the aimof connecting educational practitioners of small island states
of the Indian Ocean. Since the students felt that they could replicate the event with
great confidence, it can be concluded that there could be another set of affordances
called replication affordance; the technology and practices inherent to the webinar
mode of teaching and learning could empower students to replicate it. However, this
would warrant further research. If well-designed, webinars can be a very powerful
tool in teacher education. We recommend that the design and implementation stages
consider both technological and pedagogical aspects for optimal use of the tool.
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Chapter 9
The Contribution of a Collaborative
Learning Approach to Education
for Sustainable Development in Teacher
Education in the Digital Age

Eveline O. Anyolo and Sirkka A. N. Tshiningayamwe

Abstract In this study, the contribution of online collaborative learning to Educa-
tion for Sustainable Development (ESD) in teacher education was investigated. This
was a qualitative study, focusing on student teachers’ online collaborative tasks on
sustainability education. Student teachers in the second and fourth year of their
undergraduate studies were given assessment tasks based on sustainability content
in their teacher education curriculum (specifically, the Social Studies Education and
Environmental Education curriculum). They were expected to work on these tasks
collaboratively using online platforms. Data were gathered through semi-structured
interviews and individual reflections. Upon completion of these tasks, students were
interviewed to explore if and how online platforms enable or constraint collaborative
learning of sustainability content in teacher education. Students further reflected on
if and how the ESD tasks developed their sustainability competencies. The sustain-
ability competency framework was used to analyze the data. It emerged that the
ESD tasks developed students’ abilities to solve problems, collaborate, think criti-
cally, raise awareness, take action and clarify values regarding sustainability issues.
It further emerged that poor communication, lack of connectivity, unequal contri-
bution, conflict among group members, poor attendance and lack of collaboration
were amongst the challenges of online collaborative learning. Sharing ideas, good
leadership skills, communication and cooperative skills were some of the enablers
of online collaborative learning. If challenges of online collaborative learning can be
addressed, online platforms have the potential to enhance student teachers’ knowl-
edge and learning of sustainability content and ultimately contribute to the quality
of teacher education.
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9.1 Introduction

Namibia, like many other countries, is faced with a lot of sustainability challenges.
These challenges include climate change and variability,1 diseases, overfishing by
commercial interests, gender-based violence, loss of biodiversity, inefficient and
inequitable water use, poor governance, and poor quality and relevance of educa-
tion, energy, disaster risk management and biotechnology (Republic of Namibia
2019). Therefore, Namibia is one of the countries that aims to achieve the 17 United
Nations Sustainable Development Goals by 2030 (UNESCO 2017). In response
to local and global sustainability challenges, upon political independence, in 1990,
Namibia included an environmental clause inArticle 95 of its constitution. The clause
calls for the sustainable use of natural resources for the benefit of all Namibians
(Republic of Namibia 1990). This implied an integration of environmental sustain-
ability issues in the Namibian school curriculum. Other national education policies
that inform the integration of Education for Sustainable Development (ESD) in the
national schooling system include the National Curriculum for Basic Formal Educa-
tion (Namibia Ministry of Education, Arts and Culture 2016). To further advance
the integration and implementation of ESD in the Namibian education system, the
country launched a national Environmental Education/ESD policy in 2020 (Republic
of Namibia 2019). The policy is designed to support ESD integration and implemen-
tation in formal, non-formal and informal education processes across all sectors
of the Namibian society, including higher education, teacher education, and general
education. The policy also recognizes theGlobal 2030Agenda for SustainableDevel-
opment of the United Nations and the Sustainable Development Goals. Namibian
universities, including the University of Namibia, therefore, continue to enhance an
understanding of sustainability and ESD in the Namibian context and its integration
and implementation in teacher education. Research, however, shows that collabora-
tive learning is fundamental to ESD, throughwhich every student has a responsibility
and accountability of for their own learning (Czippan et al. 2010).

Collaboration is a notion of interaction where individuals are responsible for their
actions, including learning and respecting the abilities and contributions of their peers
(Laal andGhodsi 2011). It is an umbrella term for a variety of educational approaches
mostly centred on students’ exploration or application of course material. According
to Hammond (2016), collaborative learning is crucial, as it allows students to explore
and explain differences in opinions, reaching agreements that result in new knowl-
edge creation. In learning ESD, students are active and take some degree of responsi-
bility and control of the learning process. This develops independence and initiative
among students.When students work together with complex issues and diverse view-
points, they develop critical thinking, collaborative and communication skills (De
Haan 2006, 2010; Scherak and Rieckmann 2020; UNESCO 2017; Wiek et al. 2011).

1 Second- and fourth-year undergraduate students and Social Studies Education and Environmental
Education were chosen for this chapter because the two authors of this chapter teach in this field.
In the Namibian teacher education curriculum, ESD is a cross-curricula theme, thus integrated into
all subjects.
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Hence, a collaborative learning approach is crucial to ESD. ESD can be seen as a
holistic approach, involving the integration of major sustainable development issues
into all teaching and learning strategies (Scherak and Rieckmann 2020; UNESCO
2013). According to Boeve-de Pauw et al. (2015), ESD focuses on participation,
cooperation and engagement in teaching and learning. It assumes that appropriate
education for the twenty-first century must pay careful attention to the interlinked
environmental, social and economic challenges (UNESCO 2017) facing humankind
over the next 100 years or so (Bell 2016). Consequently, ESD is ameans of promoting
key competencies for sustainability, such as critical, systematic, strategic, normative,
anticipatory thinking, etc., through collaborative learning (Taimur and Sattar 2019;
UNESCO 2017; Wiek et al. 2011). Promoting key competencies for sustainability
can be done through collaborative learning.

Due to the COVID-19 pandemic, various governments, including that of Namibia,
ordered schools and institutions of higher learning to cease face-to-face instruc-
tion and switch to online teaching and learning in order to respond to the need
to continue teaching and learning activities (Marinoni et al. 2020). While online
teaching and learning have long preceded the pandemic, most students and lecturers
were relatively new to this practice (University of Namibia (UNAM) 2018). There-
fore, therewas a need to upscale knowledge and skills ononline teaching and learning.
This implied that collaborative learning among students and staff had to be online.
Studies have been conducted on teaching and learning within online environments
(Hammond 2016; Moore et al. 2011) as well as ESD integration in higher educa-
tion curricula (Kanyimba 2014; Scherak and Rieckmann 2020; Tshiningayamwe
et al. 2021). However, despite the importance of collaboration learning, there is no
evidence as to how online teaching and learning promote collaborative learning for
ESD. Drawing on two subjects at the University of Namibia in the School of Educa-
tion, this book chapter, therefore, aims to explore the contribution of a collaborative
learning approach to the teaching and learning of ESD in the digital age.

9.2 Education for Sustainable Development and Online
Collaboration

ESD is a dynamic concept that contains crucial issues for sustainable development
(such as climate change, biodiversity, sustainable production and consumption, and
reduction of poverty) and relies on stakeholders to use education as an instrument
to achieve sustainable development (UNESCO 2017, 2018). It has been widely
documented that ESD provides alternatives to reassess and evaluate education and
learning in times of crises, promoting the necessary knowledge, skills, values and
attitudes that nurture citizens for sustainable societies (UNESCO 2017, 2018). ESD
relies on education stakeholders to integrate sustainability principles into education
systems (Republic of Namibia 2019; Scherak and Rieckmann 2020). ESD is aimed
at promoting students’ personal development to become critical, creative, active,
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competent and responsible students (Taimur and Sattar 2019; UNESCO 2018). It
can help students make informed decisions and take action on local and global chal-
lenges aswell asmake sense of their ownenvironments, predicaments and challenges,
as it can empower and enable them to deal with these issues in a sustainable manner
(Lenglet 2015). ESD has further been reported as a key enabler to the achievement of
the Sustainable Development Goals (UNESCO 2017, 2018), thereby preparing the
world for crises such as COVID-19 (UNESCO 2020). ESD is committed to educa-
tion being inclusive of all learners, irrespective of their socio-economic backgrounds
and gender (Didham and Ofei-manu 2018). Therefore, ESD suggests that the type
of online learning offered should promote the well-being of all people and should
be inclusive (UNESCO 2018). This contributes to the quality of education, as Tickly
(2010) asserts that quality of education should be inclusive, democratic and relevant
and should take into consideration learners from all backgrounds.

The teacher education curriculum is closely aligned with the school curriculum.
For example, at the University of Namibia, ESD is integrated into different subject
areas such as Environmental Education, Chemistry, Geography, Environmental
Biology for Educators, Home Economics, Business Studies, Social Studies, and
Economics curriculum (Kanyimba 2014; UNAM 2020). Concepts of sustainable
development and sustainability challenges are thus integrated into the different
teacher education courses. This is meant to stimulate students to ask questions,
analyze, think critically and make good decisions on sustainability issues (Laurie
et al. 2016; UNAM 2020). This, according to UNESCO (2013, 2018), encourages
critical thinking, social critique and analyses of local context.

Lenglet (2015) believes that collaborative learning is essential for addressing the
common sustainability challenges with which citizens are confronted in their own
communities, countries and globally. The authors further contend that ESDcollabora-
tive learning promotes competencies like critical thinking, imagining future scenarios
and making decisions. Online learning means using technology to access learning
(Moore et al. 2011). This requires the use of a variety of technologies such as e-mails,
the World Wide Web, chat, new groups and texts, audio and video conferences from
computers (Dhull andSakshi 2017).Most countries, includingNamibia, have empha-
sized the importance of using technology in teaching and learning (Ministry of Basic
Education, Sport and Culture (MBESC) and Ministry of Higher Education, Training
and Employment Creation (MHETEC) 2001–2006). The University of Namibia has
also introduced an e-learning policy to promote the use of technology in teaching and
learning (UNAM 2018). Hammond (2016) argues that technology mediates collab-
orative learning among students and through the use of technology, students can
share opinions and perspectives with others. He further argues that online collab-
oration and traditional collaboration have common theoretical underpinnings, and
both have benefits of cognitive achievements. However, despite the emphasis, there
have been numerous challenges regarding the integration of technology in educa-
tion. These include inadequate online infrastructure, lack of capacity, provision and
affordability of InformationCommunication andTechnology (ICT) gadgets, and data
(Mireku 2016; Tshiningayamwe et al. 2021).
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9.3 Sustainability-Related Competencies

The study was framed within the framework of ESD or sustainability competen-
cies. Competencies are associated with concepts such as capabilities, capacities and
abilities (De Haan 2010; UNESCO 2017; Wiek et al. 2011). Competence is “a func-
tionally linked complex of knowledge, skills, and attitudes that enable successful
task performance and problem solving” (Wiek et al. 2011, p 204). This is the defini-
tion adopted in this chapter. De Haan (2006, 2010) argues that competence-oriented
education focuses on the output of learning or what students should learn in the
different subjects. In the case of this chapter, this means the output of learning in
Social Studies and Environmental Education subjects. De Haan (2010) expressed
that ESD competencies include the following, among others: ability to think and act
in a forward-looking manner; dealing with incomplete and overly complex infor-
mation; cooperating in decision-making processes; reflecting on own principles and
those of others; and gathering knowledge in an open and interdisciplinary way. Wiek
et al. (2011) observed that key competencies are critical for evaluating students’
learning. They identified the following competencies as critical for sustainability:
systems-thinking competence; anticipatory competence; strategic competence; and
normative competence. UNESCO (2017) adds the following competencies: collab-
orative competency, critical thinking competency, self-awareness competency, and
integrated problem-solving. All these competencies are defined in Table 9.1.

Table 9.1 Sources—UNESCO (2017, p 10) and Wiek et al. (2011, p 207–211)

Competencies and definitions

• Systems-thinking competence is the ability to collectively analyze complex systems across
different domains (society, environment, economy, etc.) and across different scales (local to
global), thereby considering cascading effects, inertia feedback loops and other systemic
features related to sustainability issues and sustainability problem-solving frameworks

• Anticipatory competence is the ability to collectively analyze, evaluate and craft rich
“pictures” of the future related to sustainability issues and sustainability problem-solving
frameworks.

• Normative competence is the ability to collectively map, specify, apply, reconcile, and
negotiate sustainability values, principles, goals and targets.

• Strategic competence is the ability to collectively design and implement interventions,
transitions and transformative governance strategies toward sustainability.

• Collaborative competency is the ability to learn from others, to understand and respect the
needs, perspectives and actions of others (empathy), to understand, relate to and be sensitive to
others (empathic leadership), to deal with conflicts in a group and to facilitate collaborative
and participatory problem-solving.

• Critical thinking competency is the ability to question norms, practices and opinions; to reflect
on one’s values, perceptions and actions, and to take position in the sustainability discourse.

• Self-awareness competency is the ability to reflect on one’s own role in the local community
and (global) society; to continually evaluate and further motivate one’s actions; and to deal
with one’s feelings and desires.

Integrated problem-solving is the overarching ability to apply different problem-solving
frameworks to complex sustainability problems and develop viable, inclusive and equitable
solution options that promote sustainable development, integrating all the other competencies.



146 E. O. Anyolo and S. A. N. Tshiningayamwe

The above competencies were used to analyze students’ interviews and reflec-
tions to explore what sustainability competencies they were able to achieve in their
collaborative ESD tasks done online.

9.4 Methodology

A qualitative approach with a case study design was followed to establish the extent
to which collaborative learning approaches contribute to the teaching and learning of
ESD in the digital age. A qualitative approach was chosen because it is best used to
explore people’s experiences (Creswell 2012)which, in the case of this study, entailed
exploring students’ experiences of working together on ESD tasks. A case study of
the University of Namibia was used to generate deeper and detailed knowledge
(Bell 2010) on collaborative learning. The University of Namibia has six campuses
offering courses in the School of Education. For this study, second-year and fourth-
year undergraduate students at two of the campuses were selected. The second-year
students were doing Environmental Education as one of their compulsory subjects,
whereas the fourth-year students had Social Studies Education as one of their major
subjects. These two subjects and the two campuses were selected because the authors
work at these campuses and teach these subjects. These subjects were further chosen
because they cover a relative amount of content related to ESD, including topics
such as water, sustainable development, biodiversity, natural resources, weather and
climate (UNAM 2020).

Thirty out of 128 students participated in the study. Simple random sampling was
used to select the students because everymember of a population has the same chance
of being included in the sample (West 2016). As part of the study, all second-year
Environmental Education and Social Studies Education students were given assess-
ment tasks to do in groups of six to eight. The tasks required students to identify one
critical sustainability issue in their contexts and to explore the causes and impacts
of the chosen issues. They were further expected to ensure that sustainability issues
chosen were in line with the Sustainable Development Goals (UNESCO 2017) and
to suggest possible solutions to the identified issues. Due to COVID-19, teaching
and learning were online—thus, students were expected to explore ways of working
together remotely and submit their tasks online. The aim of these tasks was to estab-
lish the extent to which online collaborative learning approaches contribute to the
teaching and learning of ESD. Data were generated through individual students’
reflections and semi-structured interviews. Reflectionswere done in linewith sugges-
tions by Elias (2010), who asserts that students should have chances to monitor their
own progress, have choices in how they show evidence of what they have learned and
share their learning with others. Student reflections promote students’ approaches
to completing their work for the sake of growth and learning rather than simply
receiving a grade and are therefore helpful in creating a culture of intrinsicmotivation
to succeed (Cavilla 2017). Students further reflected on the successes and challenges
of working on a collaborative task and how that promoted (if at all) their achievement
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of the ESD competencies. The semi-structured interviews were designed to ascertain
students’ responses regarding their experiences of how online platforms enabled or
constrained collaborative learning of the ESD tasks. The data were analyzed using
the ESD competency framework (De Haan 2006, 2010; UNESCO 2017; Wiek et al.
2011).

Ethical issues were considered throughout the study (Fleming and Zegwaard
2018). An ethical clearance certificate was obtained from the University of Namibia.
Students were fully informed about the purpose of the study as well as their rights to
participate in the study.Written consent was obtained from students who participated
in the study, and they were assured that the data would only be used for the purpose
of the study.

9.5 Presentation of Findings

It was clear from students’ interviews and reflections that the ESD tasks enabled them
to develop different sustainability competencies. It further emerged that, even though
there were challenges in working collaboratively online, there were also enablers that
enabled students to complete their ESD tasks successfully. Sustainability competen-
cies developed during the ESD tasks as well as the challenges and enablers of online
collaboration on ESD tasks is presented below.

9.5.1 Developed Sustainability Competencies

As part of the ESD task, students identified different critical sustainability issues
in their local contexts. Those included issues such as water pollution, air pollution,
caring for the environment, sustainable development, quality education, clean water
and sanitation, food security, as well as biodiversity loss. The students expressed that
learning collaboratively in a digital agewas an interesting but challenging experience.
It was evident in their interviews and reflections that they were able to develop
different sustainability competencies through the ESD tasks. Those include system-
thinking competencies, normative competencies, collaborative competencies, critical
thinking competencies, self-awareness competencies, as well as integrated problem-
solving competencies. Evidence of how students developed these competencies are
presented next.

9.5.1.1 Systems-Thinking Competencies

It was evident that students developed systems-thinking competencies through the
ESD tasks. This was reflected in their reflections where they expressed that, through
the ESD tasks, they were, for example, able to understand the value of education in
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relation to solving community problems such as poor sanitation, enhancing thinking
capacity and contributing to employment. Students were further able to reflect that
learning about plants made them understand that plants are a complex system that
needs water, sunlight, air, nutrients and optimum temperature to grow. Below are
quotes from students:

I learned that having education in a community helps people think and behave in a way that
contributes to their people’s success. Lack of education is the most challenging goal because
in our community, we experience lots of problems just because people are not educated. I
have learnt that if people are not educated in a certain community, they tend to suffer in so
many ways like not having jobs, people tend to have poor sanitation and also their thinking
capacity.

I learned a lot about plants, I learned all the parts of plants and their functions. I learned that
plants need water, sunlight, air, moisture, proper temperature and nutrients to grow. I also
learned that plants are life for both humans and animals, they give us fresh oxygen and take
out carbon dioxide from the atmosphere, plants also provide us with food, shelter, medicine
and many more.

9.5.1.2 Normative Competencies

Through reflections, students revealed that the ESD tasks developed their norma-
tive competencies. This was particularly reflected in one student’s reflection who
expressed that the ESD task made them understand that human activities, religion
and individual beliefs contribute to water pollution. The student noted:

I have also seen how religion and beliefs can pollute the water to ridiculous extent, endan-
gering people in the process. The river, dam and other open source of water had been heavily
polluted, with people dumping waste, untreated sewage into the water, where some even
cremate bodies of the deceased in the river.

9.5.1.3 Collaborative Competencies

All the students mentioned in their reflections and interviews that they enjoyed
working in groups, as this was an opportunity for them to engage in constructive
conversationswith each other, which improved the quality of the tasks. Students were
also happy to share their ideas with others and learned to appreciate diverse perspec-
tives. They expressed that they had learned a lot of things through collaboration that
they had not known before. This is what some students said:

Group work taught me how to work together as a team where we had to help each other and
work together to achieve our common goal or to collate our task in a most effective way.
Teamwork makes the assignment of great or of quality.

It is enjoyable to share my opinions with my fellow students and to learn from each other’s
ideas. The most amazing thing is our group leader knows how to guide and to lead us.

We get to learn from others, and we get to communicate and learn to work with one another
and engage in constructive conversations and we learn to appreciate diverse perspectives and
challenging others is healthy as it develops your critical thinking too.
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It’s really a good thing to work in groups because we educate each other by sharing ideas. I
learnt most of the things that I didn’t know before. It’s also easy to work in groups because
you give each other responsibilities.

9.5.1.4 Critical Thinking Competency

Students also demonstrated that the ESD tasks enabled them to develop critical
thinking competencies. They reflected on sustainability actions happening within
their communities and took positions in the sustainability discourse. Being part of
the communities, students, for example, observed that community members polluted
water, which threatened their lives because theywere exposed towaterborne diseases.
From this observation, students realized the importance of clean water. For example,
three students remarked:

Being part of the community, I have witnessed situations where people had to walk long
distances to fetch water either from a community tap or from rivers which they had to boil or
disinfect before consumption. Thus, at times the community is at risk of water borne disease
if they don’t take the necessary precautions.

From this project I have learned that often people in the community are the main contributors
to unclean water and unsanitary environments. By throwing litter or hazardous materials
around their environmentwhich ends up inwater sources such as rivers or oceans, or urinating
anywhere they want, this causes a once safe and clean environment to become unsanitary
for humans to live in… I also learnt that we should use water sustainably. For example, try
to use a small amount of water for consumption and use irrigation that does not waste water.

Another student reflected on the importance of a clean environment. They
expressed that it is quite important to take care of the environment and its resources.
The student further reflected that a clean environment is essential for a healthy living.
The student said the following:

I have learned a lot about our topics. Our first topic was Caring for the Environment and
I learnt that a clean environment is essential for healthy living. It is important to keep the
environment for our future generations and it preserves natural resources. Also, ways to start
caring for the environment like compost and recycle, conserve water and save papers.

9.5.1.5 Self-Awareness Competency

Students’ reflections revealed that they had developed self-awareness competencies
from doing the ESD tasks. This was evident in one student’s reflectionwho expressed
that there was unequal distribution of opportunities in their communities. The student
further expressed that reducing inequality within their communities would ensure
equal opportunities for all, which would ensure that reduced inequalities, as one of
the Sustainable Development Goals, is realized. This is what student said:

Throughout the whole project I have learned that inequality is really playing a major role in
our community and it is a serious issue in our community. Finding out what inequality is as
an individual and looking at the community I have realized that the people are not equal at
all and there is an uneven and unfair distribution of opportunities in the community. I have
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learned that reducing inequality in our community will be the most important sustainable
development Goal to be achieved in our community because it will bring about too many
changes in the lives of all people in the community, especially the people that were negatively
affected. Reducing inequality will ensure equal opportunities and will reduce inequality of
outcome, having it this way the lives of many will be improved and its important.

9.5.1.6 Integrated Problem-Solving Competency

One student reflected on how they could apply problem-solving strategies in schools.
They expressed that, if they found themselves at a school where teaching and learning
materials were lacking, they would improvise. The student further reflected that such
strategiesmust be sharedwith other colleagues in the school in order to ensure quality
education for all. The student said the following in this regard:

From the project, I’ve gained anunderstanding thatwill be useful as Iwork toward becoming a
certified teacher: how to playmy position as a teacher in a school where teaching and learning
materials are scarce. Meaning, if I find myself in such a situation, I should either improvise
with local materials or buy with my own money ... Furthermore, because I have learned to
share, I will share this idea with other teachers in order to meet the Sustainable Development
Goals of quality education and resolve the issue of lack of teaching and learning materials.
In addition, as a teacher, I have learned that I can use videos and other digital tools that are
simple to integrate into the classroom as learners are more proficient with technical abilities,
thus incorporating technological skills, so by integrating technology into the classroom,
learners will learn better.

9.5.2 Challenges Experienced in Working Collaboratively
Online

Challenges such as poor communication, lack of connectivity, unequal contribution,
conflict amonggroupmembers, disagreements andpoor attendancewere experienced
by students in doing collaborative ESD online tasks. Students reported that it was
very challenging to find a suitable time to meet and have group discussions. This
made their communication among group members ineffective; hence, not all group
members contributed to the tasks. Following are some of the quotes from students
regarding the challenges experienced during online collaboration:

Some of the challenges working together in a group is that not everyone is always online.
So there is poor communication. Either they see things late on the group chat or they do not
respond to anything. Not all group members contribute to the assignment or they do not give
good work.

I experienced a lack of communication, because sometimes you might comment on some-
thing or ask about something in the group but only one person will answer you each and
every day. I don’t know if others don’t know too or maybe people are answering others based
on their tribe.

Working collaboratively was also challenging, as some group members might not
cooperate with others. They felt that it was not easy to agree on certain points, and
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this resulted in conflict among group members. Students further revealed that time
for meetings was a challenge, as not all students were available at the same time to
meet.

The challenges that I faced when we were working together as a group, the effort that some
students put in the assignment was weaker than others. Agreeing to one thing as a group
was also challenging because not everyone was happy with what one or two people agreed
on. In short, finding a solution wasn’t easy. It created conflicts among us … some group
members might not agree to one decision being made. Some members did not contribute
to the assignment, some relied on others and had no say in decision making and lack of
effective communication.

There were a lot of arguments about which points were to be considered important and
included in the final draft also erupted. This resulted in some group members insulting each
other on the WhatsApp group ... The whole project was filled with procrastination as a
result of not sticking to the time agreed for discussion, this resulted in continuous delays
in the finalization of the project. Based on our final draft, our second and third questions
respectivelywere not addressed properly due to communication breakdown among the group
members.

It was difficult to discuss time because we were doing it online and not everyone in the group
was available at all times.

As regards connectivity, students reported that they or other group members did
not always have network coverage and were unable to communicate with others:

We did our group discussion on WhatsApp group which was a bit challenging, when it’s
time to discuss on the group, some people are offline for some reasons like poor network
coverage in remote areas. Some don’t have data at all which led to poor contribution to the
assignment discussion.

I did not experience many challenges, but I noticed that some people are so lazy, they just
wait to be pushed. And some of them are experiencing network problems and data. Most of
the time they were offline, which caused poor communication on our WhatsApp group, as
we are far from each other. And it delayed our assignment to be done on time.

Students also reported that not all group members were participating in the online
tasks. They indicated that only a few group members were mostly doing the online
ESD tasks.

Not everyone participates in the discussions (unequal contribution), not sure if they are shy
or they were not aware of the activities. So, we ended doing a lot of work for a group
assignment, there’s is sometimes conflict and tension some people think there are smarter
than others and end up not using everyone input

When we were working on the assignment, only few people were benefiting from this
assignment, there was no communication between the leader and the participants in the
group. The leader would do almost everything and just drop it on the group for us to go
through, instead of dividing the assignment into parts and every participant will get a part to
work on.

Students felt that it was not easy for them to meet on WhatsApp and virtual
platforms, resulting in poor communication and lack of participation of some group
members. They expressed the following:
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Challenges include poor participation from group members, sometimes we meet on the
WhatsApp group for discussions but some of the students are offline ... some students will
run out of data while you were busy discussing and some will drop off their answers late
which makes it difficult for the person who compiles the assessment.

I’ve learnt that when people in a group don’t have face-to-face contact, it’s more difficult for
them to express their worries. Virtual communication, rather than in-person conversation,
can lead tomisunderstandings andmiscommunications. As a result, resolving and preventing
conflicts in virtual teams can be difficult.

Some group members provided information on the group without acknowledging sources
which made it impossible to consider them. After realizing that the WhatsApp discussion
was not possible to finalize the whole project, we decided to meet on Campus, but still some
group members were unable to make it, citing transport money as the reason for not being
able to attend.

Students also felt that groupmembers had different ways of doing things and were
not able to cooperate with others. They revealed that some group members were not
transparent, some were judgmental, and others did not want to share their opinions.
They noted:

Challenges were a lot to me or maybe it’s because I don’t like working in groups. Lack
of trust. Trust is crucial to teamwork. Not sharing information. Low engagement. Lack of
transparency. Since we all come from different backgrounds and some group members were
at the village which took too many days to complete the assignments. People in the group
rely on others, which is really stressful because they are forever giving unnecessary excuses,
as if we all do not benefit from it… Some people are not team oriented.

The challenges of working together were some of the group members were so judgmental –
as every member uploaded their work to the WhatsApp group some of the group members
were judging other’s work instead of correcting their work. Few groupmembers were selfish;
they didn’t want to share their opinion on the task given to the rest of the group members.

The challenge is that working with people is not an easy thing to do. Different people have
different ways of doing things and preferences. Sometimes people are not co-operating
which makes working together difficult … maybe they don’t know the purpose of group
work because they don’t like to work together. Some people don’t like to participate, they
only read and mute.

9.5.3 Enablers of Online Collaborative Work

Students highlighted various enablers of group work based on their experiences of
doing ESD online tasks collaboratively. They reported that, in doing ESD collabora-
tive tasks, they developed several skills such as problem-solving and communication
skills, among others, which they could use in the future. Students also believed that
such skills were relevant to both individual and group work and they may contribute
to their learning within the university and beyond.

Most of us gained skills for working as a team. We learned to solve problems and coop-
erate/respect each other. Sharing of ideas, debating, and getting to know new things were
the most enjoyable things about working in a team. Furthermore, we only work at the agreed
time, unlike the individual one
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Group work helped me to develop a lot of skills that are increasingly important in the
professional world. Positive group experiences, moreover, have been shown to contribute to
my learning and overall university success. Due to being properly structured, this group task
reinforced skills that are relevant to both group and individual work, including the ability
to break complex tasks into parts and steps, refine understanding through discussion and
explanation and develop stronger communication skills.

It was very good for me toworkwithmy team because we helped each other in everythingwe
were doing. Personally, I did not have any problem with my group members. We had good
communications by phoning each other, we did everything together. I gained knowledge to
work in a group and improved my speaking skills as we were having discussion for our
assignment.

The benefits, more work can be done in less time, two hands are better than one - group
members tend to think critically thus promoting diversity in thinking-increases collaboration
and allows brainstorming, as a result, more ideas are developed. Another benefit - two or
more people are always better than one for solving problems, finishing off difficult tasks
and increasing creativity. Group work can also teach essential social skills and essential
communication such as active listening and effective speaking and lastly it can improve
self-confidence.

Working collaboratively was also reported to make student work easier, as the
work/activities could be divided among students within the group. Students also felt
that group work was a good platform for them to share ideas and learn from each
other. They believed that, in this way, they were able to finish their task on time.
Following are some of the students’ quotes:

The success of working together in our group enabled us to pool our ideas together and see
problems from different perspectives. It was a success because we divided the work amongst
each other well and it makes work easier and faster to finish … you also learn a lot from
others new things that you did not know before. It’s also a good practice to communicate
with different people. It makes work much easier … The most amazing thing is our group
leader knows how to guide us, to work with us and to lead us.

The success of working in a group was the work was less work overload as each individual
had been assigned with different tasks, questions were divided among the group members
to ensure that each individual contributed. For example, one of the group members has to
do the introduction, the other one the body and so forth until everyone gets something to do
and share it to the group after he/she is done by uploading it on the WhatsApp group for the
rest of the group members to go through and edit where possible and the one person will
compile and type the work together. Furthermore, we were working together as a team, even
if it was not so easy, what mattered most is that at the end, we all agreed on one thing.

A lot of pressure is taken off of one’s back if everyone works together. My group was very
cooperative and I had no difficulty in getting them to do their specific part. Sometimes I will
forget to inform them about something and they will message me to remind me of certain
things. We help each other where we can… Everyone in the group was really active, open to
contribute as well as communicating without having the stereotyping or biases. Being part
of this team is one of my purposes to achieve my goals … The success of working together
is that teamwork builds morale. It’s a lot of fun to work in groups.
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9.6 Discussion

As part of the ESD tasks, students identified different critical sustainability issues
in their local contexts. The identified sustainability issues were mainly in line with
Sustainable Development Goal 1, 2, 4, 6, 14 and 15 (UNESCO 2017). It emerged
that students were able to develop sustainability competencies (De Haan 2006, 2010;
UNESCO 2017; Wiek et al. 2011) through doing online collaborative ESD tasks. In
line with the Republic of Namibia (2019), working collaboratively enabled students
to identify sustainability issues experienced within their communities and suggest
solutions. This helped students to understand sustainability issues faced locally and to
engage in sustainability practices (Glavič 2020; Republic of Namibia 2019). Taimur
and Sattar (2019) and UNESCO (2017) argue that ESD promotes key competencies
for sustainability, such as critical thinking, systematic thinking, strategic, norma-
tive and anticipatory, through collaborative learning. Thus, when students work
collaboratively with complex issues and diverse viewpoints, they develop such skills.
According to Czippan et al. (2010) and Scherak and Rieckmann (2020), a collabo-
rative learning approach is fundamental to ESD, through which every student has a
responsibility and accountability for their own learning.

Even though ESD tasks enabled students to develop various sustainability compe-
tencies, there were also a number of challenges encountered in working collabora-
tively using digital platforms (Mireku 2016; Tshiningayamwe et al. 2021). Lack of
time, lack of cooperation, poor connectivity, unequal engagement of groupmembers,
lack of time management, lack of feedback on forum posts, unequal task divisions
and disagreements were some of the challenges experienced by students (Strauß et al.
2018). Students found it difficult to find time where they were all free, as they had a
lot of work to do. In cases where they found such time, they did not cooperate with
one another. In some cases, some students were unable to connect because of poor
connectivity (Mireku 2016; Tshiningayamwe et al. 2021). Hence, some students felt
that there was a need for them to come together and work face to face. They assumed
that, in this way, they would have a better discussion which may improve the quality
of the tasks.

Apart from the challenges encountered, there were also enablers that enabled
students to complete their ESD tasks successfully (Hammond 2016; Lenglet 2015).
Students indicated thatworking in groupswas very effective, as it prepared them to be
collaborative, communicative, problem-solvers, good listeners, and critical thinkers.
This resonates with Hammond (2016). According to Laal and Ghodsi (2011), this
happens because students take responsibility for their own learning. In line with
UNESCO (2017, 2018), students work together to solve problems—a good oppor-
tunity to both learn from and teach others on sustainability issues. This supports the
idea that ESD is aimed at promoting students’ personal development to become crit-
ical, creative, active, competent and responsible students (Taimur and Sattar 2019).
Hammond (2016) andLenglet (2015) agree that ESDcollaborative learning promotes
competencies like critical thinking, imagining future scenarios andmaking decisions.
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9.7 Conclusion and Recommendations

The study sought to explore the contribution of a collaborative learning approach
to ESD in teacher education in the digital age. Data were collected through indi-
vidual students’ reflections and semi-structured interviews. The results confirmed
that students were able to develop several sustainability competencies from doing
sustainability tasks using online platforms. Lack of collaboration is among the chal-
lenges encountered by students in doing the tasks. Other challenges included poor
connectivity, disagreements, and poor participation. Thus, some students felt that
working on collaborative tasks on a face-to-face basis could be more effective.

The findings also revealed that students acknowledged that collaborative ESD
tasks were important and worth doing in that they enabled them to work together
and learn from each other sustainability issues. They felt that two hands were better
than one; hence, they were able to discuss and solve problems together.

To conclude, since it is important for students to develop sustainability compe-
tencies (systems thinking, normative, collaborative and critical thinking, interper-
sonal skills, self-awareness, and integrated problem-solving), collaborative learning
in ESD should play a major role in attaining such development. It is quite signifi-
cant that students be collaborative, communicative, problem-solvers, good listeners,
critical thinkers and able to take responsibility for their own learning. This would
certainly show that they are well-prepared for local, international and global sustain-
ability problem-solving now and in the future. Based on the findings, the following
were recommended: the need to capacitate students on how to work collaboratively.
Such capacity-building should emphasize how to improve communication in group
work, collaboration skills, equal participation in collaborative work, managing time
as well as conflicts.
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Chapter 10
Robotics Simulations: Developing
Essential Student Teachers’ Skills
for the Digital Age

Marietjie Havenga and Jako Olivier

Abstract Technology and digitalization are ubiquitous in the Fourth Industrial
Revolution. An important aspect is the emergence of robotics, especially within
multimodal learning contexts. In this regard, this research drew on the scholarship
of robotics in terms of multimodality and online learning. This chapter focuses on
practices and reflections of student teachers studying a Postgraduate Certificate in
Education through a distance mode. The aim of this chapter is to report on students’
active involvement in online robotics simulations, as part of a module on Informa-
tion Technology, with the aim of developing essential skills for the digital age. Such
skills include problem-solving, creative and critical thinking, and innovation, among
others. The researchers in the current study employed a general qualitative method-
ology which involved document analysis of student assignments, student-generated
multimodal artefacts as well as reflections. In total, 11 students participated in this
research. The findings show that students had some challenges working online and
they experienced a steep learning curve, as they had not been introduced to robotics
prior to the research. However, participants developed particular skills that are valu-
able for the digital age, and this was also evidenced through the multimodal artefacts.
Finally, recommendations are made for skills development and practices of robotics
simulations in a multimodal context.
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10.1 Introduction

Teacher education and the wider education sector have been impacted by the needs
and affordances of the digital age, and within the context of the Fourth Industrial
Revolution (4IR), more changes are envisaged. According to Klaus Schwab (2015),
this revolution will change the way wework and even relate to each other. In a review
of research on robotics in South Africa, the relation of research with the 4IR was
evident (Boje et al. 2019). Furthermore, in the South African Department of Basic
Education’s Annual Report 2018/2019, the implementation of the 4IR in schools
was proposed (DoBE 2019). However, there are still some criticisms about whether
South Africa, as a country, is ready for the needs of the 4IR (Sutherland 2020). These
aspects have also had an impact on teacher education in the digital age.

Within this wider context, there has been a drive from the South African govern-
ment to promote coding and robotics at the school level as part of an effort to
support the learning of science, technology, engineering and mathematics (STEM)
(Mondada et al. 2016). These efforts are part of a trend in education where, according
to Seemiller and Grace (2018), “coding is the new cursive, and that teaching kids
to code may be far more useful than spending time teaching obsolete cursive writ-
ing” (p. 191). In the South African context, there have already been attempts to
promote robotics in schools to also support learning abstract concepts (Govender
2021; Mondada et al. 2016). Furthermore, universities have supported schools in
creating cost-effective open-source robotics platforms (Ettershank et al. 2017) such
as Open Robotics, Sparki, and Turtlebot. The draft Coding and Robotics National
Curriculum and Assessment Policy Statements (CAPS) for Grade R–3, 4–6 and
7–9 was made available to the South African public for feedback. This document
indicates that this topic/subject will be prominent in schools in the future, and there-
fore prospective Information Technology teachers should be introduced to and be
prepared to teach this subject.

This chapter deals with practices and reflections of student teachers studying
a Postgraduate Certificate in Education (PGCE) by means of a distance mode at
a selected South African university. The aim of this chapter is to probe students’
active involvement in online robotics simulations, as part of a module on Information
Technology, with the aim of developing essential skills for the digital age. To this
end, this qualitative study not only involved student perceptions but also related to
the nature of skills such as problem-solving, creative and critical thinking, innovation
and technical abilities in this context.

10.2 Literature Review

This section outlines relevant theoretical concepts pertaining to essential skills
for the digital age, the digital context of teacher practice as well as robotics and
multimodality.
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10.2.1 Essential Skills for the Digital Age

Being digitally positioned prompts the need for certain skillswithin an interconnected
world. Regarding the interconnected world of the 4IR, Schwab (2016) considers
people’s digital presence to be crucial in the near future. Online personal profiles
and virtual social presences are expected to be pivotal for interaction and collabora-
tion, building relationships, seeking relevant information anddiscussingwork-related
issues (Schwab 2016). The 4IR also demands that people are continuously skilled to
be relevant in a dynamic world of work, be able to adapt to changes and develop the
ability to be productive in a digitized society (Chakravarti 2020).

Sousa and Wilks (2018) highlight the following valued skills for career require-
ments and the work environment in the digital age: problem-solving ability; critical
and creative thinking; people skills, such as emotional intelligence; adaptability;
decision-making and judgmental thinking; argumentation; and negotiation skills.
Regarding the relevant technological capabilities, they refer, among others, to artifi-
cial intelligence, robotics skills and digitalization. Desired skills for a demanding
future also include intellectual abilities; cognitive and creative skills; technical
competencies; practical dexterity and hand-eye coordination; social and interper-
sonal skills; perseverance; as well as the demonstration of specialized, integrated
knowledge and applied learning (UNESCO 2018, p. 5, 7).

Fleaca and Stanciu (2019) examined digital requirements with the aim of
enhancing teaching and learning in the fields of manufacturing education and busi-
ness engineering education. They focused on learning needs in the digital era and
mentioned specific dimensions and related features, namely: information and data
processing (browsing, critical evaluation and data management in the digital context
as supported by digital technologies); digital communication (management, collab-
oration and information sharing using digital technologies); digital content creation
(development and integration of digital content, application of copyright princi-
ples/rules/licenses); and digital problem-solving (exploration of digital technologies
to solve problems, and creative and interactive implementation of such technologies
in the learning context) (Fleaca and Stanciu 2019). Chakravarti (2020) highlights
learning as a “lifelong endeavor” (p. 1716) that is relevant for the digitized chal-
lenges of the future. Importantly, teaching practice will increasingly take place in a
digital context.

10.2.2 The Digital Context of Teacher Practice

Digital technologies have impacted all aspects of life, and their role in education and
teacher training is inevitable (Borba et al. 2018; Howard et al. 2021). Although digital
technologies have been used for some time, the COVID-19 pandemic accelerated the
transformation to online learning across the globe as an essential modality of delivery
when face-to-face learning was not allowed because of lockdowns (Mhlanga and
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Moloi 2020). This also prompted the need for additional teacher literacies (Sánchez-
Cruzado et al. 2021). In this context, students are expected to work on their own and
use appropriate technologies for learning. With this expanded scope of learning, it
is essential to explore the digital context of teachers’ practice in challenging times.

In the digital age, learning is characterized by the enrolment for online courses, use
of online educational platforms, electronic textbooks and open educational resources
(OER), Internet access, and the use of resources such as YouTube, wikis and Google
Docs (Makarova andMakarova 2018; Olivier 2020a).Moreover, digital technologies
in education provide opportunities for “equitable access” for those who aim to obtain
relevant knowledge and skills and develop essential competencies for the future
(Makarova and Makarova 2018, p. 57).

Already in 2010, Starkey discussed digital skills that are crucial for novice
teachers in such contexts. She emphasized pedagogical reasoning and action, based
on Shulman’s model (Shulman 1986), as essential for the digital age and compiled
the “Digital Age Learning Matrix” which was implemented with teachers in their
first year of teaching. The digital skills include accessing information, presenting
and processing information, gaming and the use of interactive programmes, and
communication. These technologies were aligned on a matrix according to learning
features such as doing, thinking about connections (comparing and sharing), thinking
about concepts and “big ideas”, critiquing and evaluating (limitations and potential),
creating “new reality”, and sharing knowledge (sharing new knowledge by means of
authentic settings) (Starkey 2011, p. 22). Furthermore, she emphasized the impor-
tance of teachers to be knowledgeable about a digital society, which is part of this
wider context, and that they should be able to apply digital skills in praxis based
on their theoretical views regarding active learning in the digital age. Howard et al.
(2021) have recently highlighted the specific digital competencies needed for student
teachers. According to them, these require an integrated and iterative approach to
developing competencies.

Future teachers need to develop knowledge and competences for a digital learning
environment. Demeshkant (2020) refers to the interplay of pedagogical, technolog-
ical and professional competences for professional practice. She argues that the ubiq-
uity of digital artefacts/devices requires that teachers not only develop digital skills
but also integrate digital technologies into the classroom for creative and innovative
teaching and learning experiences.

In the teaching profession, teachers require a compendium of skills to be digitally
competent (Artacho et al. 2021). These authors refer to digital teaching competence
as the ability to activate specific skills to search and select relevant resources, employ
ICTs to integrate new knowledge and the ability to communicate the acquired knowl-
edge by using various digital media. Scholars emphasize the importance of adopting
digital teaching-learning practices to engage students in a digital world (Fleaca and
Stanciu 2019). Finally, in this chapter, the concept of multimodality is also highly
relevant.
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10.2.3 Robotics and Multimodality

In the context of this chapter, robotics—which also implies that this research links up
with the extensive literature related to robotics as a means to learn programming (cf.
Boje et al. 2019; Dolenc et al. 2014; Govender 2021; Hudson et al. 2020; Kucuk and
Sisman 2018; Lück and Lareau 2016; Yilmaz Ince and Koc 2021)—is viewed from
a perspective of self-directed multimodal learning. This involves both multimodality
and multimodal learning, as “multimodality refers to the dynamic application of
different modes, while multimodal learning refers to individual modal preferences,
communicating through different modes, learning and teaching bymeans of different
modes, and education taking place through different modes of delivery” (Olivier
2020b, p. 119). In addition, the need for self-directedness is evident, as students need
to be able to take charge of their own learning and be able to manage their goals,
resources and self-evaluation in an interdependentmanner. To this end, the theoretical
background of self-directed learning (SDL) (cf. Garrison 1997; Guglielmino and
Guglielmino 2001; Knowles 1975) is also highly relevant to this chapter.

In this chapter, multimodal learning draws on the theoretical framework of multi-
modality (Bezemer and Kress 2016; Kress 2010) where learning is approached
in terms of the meaning-making processes. Consequently, the semiotics and sign-
making process of both programming and praxis of robotics are relevant. For Kress
(2010), semiotics is relevant in any theory of learning, and this “sign-making is
meaning-making and learning is the result of these processes” (p. 178).

Consequently, the creation and programming processes for robotics are consid-
ered as sign-making processes in themselves. Furthermore, in this chapter, both
instructional multimodality and interactional multimodality (Olivier 2020b) are rele-
vant. In terms of instructional multimodality, the learning itself happens through a
distance education mode, whereas in terms of interactional multimodality, different
modes of communication are employed in the process of setting up and handling the
environment and programming itself.

In the next section, the empirical research conducted—to determine how student
teachers can develop essential skills for the digital age through robotics simulations—
is unpacked.

10.3 Empirical Research

10.3.1 Research Methodology and Paradigm

A generic qualitative approach was adopted for this research, conducted within an
interpretivist paradigm (Bakkabulindi 2015; Tracy 2020). Such a generic qualitative
inquiry investigates rich sources of data such as individuals’ views, beliefs, reflec-
tions and experiences regarding a particular aspect by using an interpretive lens, for
example.
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10.3.2 Study Context, Participants and Activities

The distance mode of delivery involves that students who do not attend class and/or
practical sessions could undertake their courses remotely. A prerequisite for enrol-
ment in the PCGE programme with Information Technology as a major subject is
that students have at least a qualification in Computer Science (as part of a Bachelor
of Science or Bachelor of Commerce degree, for example) with a background in
computer programming up to second-year level.

Although a total of 21 students enrolled for the PCGE in 2020 and completed
all class activities, only 11 students provided informed consent, thus indicating
that their data could be used for research purposes. The cohort comprised of a
diverse group of students in terms of gender, mother tongue and age. The research
project was approved by the relevant ethics committee and the University Research
Data Gatekeeper Committee. Furthermore, this research adhered to institutional and
national standards of research ethics in terms of independent recruitment, voluntary
participation, confidentiality, privacy and safe data management.

Within the distance mode of delivery, interaction with lecturers took place using
eFundi, a Sakai-based Learning Management System (LMS). The LMS was used to
communicate, act as an e-guide to direct learning activities and for the submission
of assignments, among others. Lecturers used a specific electronic marking tool to
perform assessments and provide feedback to support students’ learning experiences.
As part of the course activities, PGCE studentsworked individually and had to submit
four assignments to the LMS before the deadline. Note that only the last assignment
focused on coding and robotics, where students worked with Lego Digital Designer
(LDD) to build the virtual robot. LDD is free, like computer-aided design programs,
and enables individuals to build a variety of models using virtual bricks. Although
LDD is no longer supported by LEGO, it is still available for download and is deemed
a valuable resource that can be utilized to introduce students to robotics through an
online modality.

The assignment—relevant to this research—comprised both theoretical and
practical aspects such as the following:

• discussion and motivation of appropriate teaching-learning strategies for active
learning;

• design of a maker space learning environment for the school (e.g., drawings of
floor diagrams; selection of appropriate furniture and types of devices to be used
in class, e.g., robots/drones/eye tracking);

• designing and building one’s own robot using simulation software (LDD). It was
expected of students to copy five images in succession to indicate how they built
the robot using various components. Upon completion, students were requested to
write a two-page narrative reflection on their experiences and challenges regarding
the building of the robot. Figure 10.1 shows an example of a partially built design.
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Fig. 10.1 An example of a partially built robot design

Fig. 10.2 Examples of student-generated multimodal artefacts

10.3.3 Data Collection

Data collection involved collecting students’ robotics assignments, student-generated
multimodal artefacts aswell as their narrative reflections. Some examples of students’
multimodal artefacts are shown in Fig. 10.2.

10.3.4 Data Analysis

Data were manually coded and analyzed qualitatively. This also included docu-
ment analysis of students’ data. In the current study, an open-coding approach was
followed, codes were organized into categories, and main themes were identified
after an inductive analysis of the data (Saldaña 2011).
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10.3.5 Trustworthiness

Trustworthiness, or the rigor of a study, indicates whether the qualitative research
findings are credible (accuracy and truth of the findings), transferable (applicable to
other research contexts), confirmable (based onparticipants’ feedback and responses)
and dependable (findings are consistent and can be replicated) (Lincoln and Guba
1985). Credibility was assured by applying investigator triangulation (where more
than one researcher analyzes the data independently) (Korstjens and Moser 2018).
In this study, both researchers analyzed the data.

10.4 Research Findings

The following research question is addressed in this section:Howcan student teachers
develop essential skills for the digital age through robotics simulations?

Table 10.1 summarizes some codes that emerged from the data. This is followed by
a short discussion of themain themes,with some selected quotations that illustrate the
views of the participants. Note that quotations are verbatim and were not language-
edited.

It is essential that student teachers themselves develop cognitive and self-directed
learning skills to assist learners in the future. Table 10.1 shows some responses where
participants took responsibility for addressing an unfamiliar problem.

Reflective thinking is a valued skill, especially when making corrections and
solving unknown problems. Table 10.2 demonstrates examples of reflection and
control of one’s thinking as indicated in some student responses.

Digital skills are crucial for the future and student teachers need to be knowledge-
able about working in unknown and online environments to develop higher-order
thinking abilities. Table 10.3 shows active involvement and some challenges that
students experienced in building the digital robot artefact.

From the student responses, there was clear evidence of the importance of cogni-
tive and SDL skills. There also seemed to be an awareness of their thinking processes
and hints of metacognitive awareness; however, these were not specifically probed.

Table 10.1 Theme: cognitive and self-directed learning skills

Asking essential questions: where to start, what should I do? What? How? (P2)
What finally helped: think out of the box (P7)
Took a break: really think of a way that I can solve this issue: correct parts (P4)
Practice: familiarize myself with components (P2)
Learn: creative thinkers, learn problem-solving techniques (P1)
Understand computerization better: an effective way to learn (P3)
Improve critical thinking (P3)
Apply research skills to acquire more knowledge regarding the software (P9)
Triggered my critical thinking and problem-solving skills (P9)
I do not have the knowledge & skills to build the robot: enrol in a short course (P8)
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Table 10.2 Theme: reflective skills

Wrong components: had to go back, change model (P1)
Deleted first attempt: started using the ‘track’ wheels (P6)
Won’t be able to meet up with deadline: using backup plans: very demanding (P8)
After building for two hours: more familiar with controls and functions: became easier: enjoyed
it (P6)
Finally managed, get components: build structure (P7)
Start all over again: building design was not coming right (P8)
Learned: putting knowledge & skill into designing of robots (P8)
Brick library difficult: had to study it to become familiar with every function (P9)
Reflect: very interesting: see my thought process, the progress of the robot to the final product
(P6)

Furthermore, as is clear from the quotation below, students felt the need to take
charge of their own learning.

More practice is what I should do so that I can familiarize myself with other components.
(P2).

This quotation emphasizes the importance of SDL as well as the student’s engage-
ment with the multimodal environment. The concept of SDL relates specifically to
a dynamic process where students take responsibility for their own learning on their
own or with the aid of others; by determining their own set goals and by identi-
fying, and selecting resources that can be either material or relevant to others; then
selecting and applying relevant learning strategies, and evaluating goals set by them-
selves (Knowles 1975). Furthermore, the responses also emphasize the importance of
critical thinking (Garrison 1997; Gibbons 2002) and problem-solving (Guglielmino
and Guglielmino 2001; Havenga 2016) in this context, and literature has shown that

Table 10.3 Theme: Active involvement in online robot simulations

Go cautiously: find parts I had to assemble with each other (P4)
Alignment on building mode: affect how components should be placed (P10)
Place components, change their direction, left, right, upward, downwards (P10)
Turned robot around: zoomed in and out: could see better (P6)
Look for correct parts: wheel with correct rim (P6)
Build truck robot: lift light and middle weight objects (P7)
Build robot: track a single source of light (P9)
Rotate components: fit together (P1)
Robot needs to sit on a base: connecting blocks in a particular way (P10)
Get some height: make arms for the robot (P6)
Fix problems, set the structure I wanted (P7)
Use different logs to build war robot (P8)
Put blocks using specific angle: have to redo as the angle was not correct, blocks were not
aligned (P10)
Robot designed: change directions (left, right, forward, backward): using light sensor (P9)
Robot: two motors connected to rim, tyres: 3rd wheel balance, prevent from tilting backwards
(P9)
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these two elements can contribute towards fostering SDL. The following quotations
are relevant in this regard:

…when learners are taught robotics they will become creative thinkers and they will learn
problem-solving techniques. (P1).

I also enjoyed how it triggered my critical thinking. I also enjoyed how it triggered my
problem-solving skills. (P9).

The data also showed the prominence of reflective practices for the students within
this context. The importance of reflectivity in terms of SDL is also evident from the
literature (Abdolhosseinzadeh Amini and Kruger 2022; Lee and Mori 2021). From
the data, it was clear that the students had to constantly reflect and sometimes change
their approaches to successfully solve problems they encountered. The following
quotation is an example of how the students approached the process.

I just took a break to really think of a way that I can solve this issue of not finding the correct
parts. (P4).

Only through this reflective process could students identify problems and plan
their further actions in the process of working within the different parts of the multi-
modal environment. Clearly, reflective skills are essential for learning about robotics,
especiallywithin thismodeof delivery.Moreover, Straková andCimermanová (2018)
note the affordances of reflective skills for student teachers specifically in virtual
learning environments and how these can be actively developed.

One of the students also noted how after struggling to start, they considered their
immediate context:

What finally helpedme to think out of the boxwas then to think about my own school (school
around my community), thinking about what the school is lacking, or things that can be done
to get certain work done without doing it in a long way. (P7).

This quotation emphasizes the affordances of drawing from authentic contexts
and resources. It is significant that in terms of SDL, the importance of authentic
contexts (De Beer and Gravett 2016; Sutiarj et al. 2018) and authentic problems
(Havenga 2016) are noted in the literature. Hence, prompting students to address
real-life problems can also be supportive of their learning process and their own
self-direction.

Finally, the data also showed the importance of active involvement in the online
simulation environment. Some of the students noted that they still required further
skills to work effectively with this software. The following quotation illustrates this
point:

I realized that I do not have enough skills and knowledge to approach this subject or project
of building robotics. I then decided to enroll myself in a short course on how to build a robot
so that I can then acquire the knowledge and skills which I might need in the nearest future.
(P8).

In this regard, it is also important to note that only through the acquisition of the
necessary knowledge of the environment and the elements that make up the tools
and processes would students be proficient in building and working with the robot.
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Table 10.4 Theme: challenges and perceptions

Choose which robot to design, need to come up with your own robot: not easy at all (P10)
Software: not know where to start, unfamiliar: stress (P2)
GUI: unfriendly, functions disabled (P2)
Challenge: difficult to assemble parts of the robot (P4)
Struggle: few times: how to get block twisted (P6)
Technical knowledge was a difficult part in the design process (P8)
First encounter with LDD: did not know what to do, where to go, unaware to click on the (+)
sign, show blocks, (-) to reduce the number of blocks (P10)
Challenging: lots of time trying to connect parts that cannot be connected (P10)
Time consuming: a lot of time putting it together (P8)

Consequently, from an interactional multimodality (Olivier 2020b) point of view,
understanding the semiotics of not only the environment and its constituent tools but
also the semantics of the programming language would be relevant.

In Table 10.4, a summary is provided regarding the challenges and experiences
of students as well as the resources they used.

Table 10.4 highlights some of the challenges that participants experienced.
Although a manual was made available, they still had some problems in building
the robot.

In retrospect, students evaluated their experiences regarding the construction of a
digital artifact. Table 10.5 shows some examples.

Apart from the manual that the lecturer made available to students on the eFundi
platform, they also searched for additional open education resources to assist them,
as indicated in this theme (Table 10.6).

The challenges experienced by students were also probed in the data collection.
Several issues related to students getting to know the environment and using resources
within the environment were expressed:

Table 10.5 Theme: evaluation of experiences

Reflection: experience not good: very difficult (P7)
Software: had to familiarize myself with the software, different functions (P9)
Reflect: really learned something new (P8)
Worst part: could not physically move the robot, play with it, hold end product (P6)
LDD cute program: definitely want to use it again in future (P6)
Final product: looks much better than was initially anticipated (P7)
Glad I have tried: can do much better in future: confident, engage with learners: robotics topics
(P7)
Great experience: building a robot online was really awesome: first experience (P10)
Willing to learn more about robotics: gained some basic knowledge (P8)
Comprehension: assembling of robots, enhance learning inspiration (P3)
New world of digital & robots: make life easier: introduction robotics in school very interesting
(P8)
Software: enjoyed flexible library icons, resize that was suitable for me (P9)
Encourages me to learn new things: always works out for me (P9)
3D design program: enhance learning experience: hands-on exercises (P3)
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Table 10.6 Theme: resources

Search: videos to install software (P2), (P7)
YouTube, Internet (P4)
YouTube, Brick System Brother videos: very informative, helpful (P9)
Tutorial: videos support: zoom in/out, to rotate, build robot (P9)
After watching tutorial online: things got better: much easier to work with (P6)
YouTube tutorials: read how to connect two parts: got it right: parts move into each other more
easily (P6), (P8)
Websites: hoping to do better with next opportunity: design robot online: make sure to study the
websites, and know all features and technicality before starting with design (P8)

The challenges I experienced were locating the components and locating the right compo-
nents that would fit into each and every block in the area where we build, though it was
locating the relevant blocks the problem came with knowing which blocks to use because
there are so many blocks you won’t know which ones fit where. (P1).

…that since I do not know where to start, I find it difficult to know what to do because I am
not familiar with the software and that stresses me a lot. (P2).

I think that I can say my biggest challenge, was finding the right building materials
(components). (P7).

Furthermore, it was noted that students found it difficult to find the software and
that it was, according to them, not really user-friendly.

The student’s evaluation of their experiences of LDD varied from being very posi-
tive to quite negative. Interestingly, one participant noted that it was unfortunate that
the physical robot could not be built. It seems the learning curve in terms of the envi-
ronment and its tools, as well as challenges within the environment, were sometimes
experienced as being quite negative, while for some, the overall experience seemed
to be more positive, as they learned new things and found it interesting. This aspect
would possibly need further investigation as to why different views were prevalent.
The following quotations illustrate the divergent views:

The experience of creating the robot was not too good for me, I found it very difficult to
create the robot. My planning on how I wanted to build the robot did not work for me. (P7).

But I am glad I gave it a try, it makes me feel like I can do much better in the future, provided
I put the skills into practice and I am confident that I can be able to engage with learners in
topics such as robotics in the future. (P7).

The experience I had when I was building my robot was really good, seeing how I can
build anything I want online using Lego digital designer was really awesome and this was
my first time experience. (P9).

As was noted earlier in terms of SDL, being able to select appropriate resources
is an important skill for students. The data also reflected student practices in this
regard. It is clear that students had to act proactively in finding additional support
for installing and using the software. The following quotations show the student
activities in this regard:

I consulted YouTube and the internet to try to resolve this issue then I found some way yet
other parts were not appearing on my software. (P4).
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I was able to get tutorials from the YouTube videos that I watched but unfortunately, there
aren’t enough videos to watch so that I can come up with some groundbreaking robotics in
that instance. (P8).

Consequently, access to appropriate resources seems to be an important prereq-
uisite for effective learning in this context.

10.5 Discussion and Recommendations

The following research question is addressed in this section:Howcan student teachers
develop essential skills for the digital age through robotics simulations? A synthesis
of the discussion of the findings is provided, and recommendations are made.

Although the Information Technology student teachers did not have previous
knowledge about robotics and the design thereof in an online simulation environment
(in this case, LDD), they developed essential skills when working on the robot task.
Students were required to manage their own learning processes, take responsibility
and be independent learners. For example, they had to learn the software environ-
ment, select appropriate resources, and make decisions in planning, designing and
evaluating their efforts.

SDLabilities enabled some students to havemore success than others. This finding
is in line with the findings of Dolenc et al. (2014) which revealed that students
displayed similar behavior through robotics activities. Dolenc et al. also found that
the activities did not only promote self-direction; the students also seemedmotivated.
In agreement with Dolenc et al. (2014), it is recommended that teachers or mentors
take on the role of facilitator and give students more responsibility in the learning
process when engaging in robotics activities. In the literature (Kucuk and Sisman
2018), the importance of motivation in terms of learning robotics is also evident. In
addition, the advantages of considering authentic problems also seemed to have a
positive effect towards progress in the programming process as well as student SDL.
Consequently, opportunities should be created for students to be able to draw on their
own experiences, contexts and authentic needs prevalent in this regard.

This research explored the way student teachers develop essential skills for the
digital age through robotics simulations. From the data analysis, it is clear that
students experienced skills development, as was also the case in the research by
Dolenc et al. (2014) and Hudson et al. (2020). In this regard, the student participants
in this study identified elements of cognitive and SDL skills as being relevant. This
finding also corroborates with the experience related in the research by Lück and
Lareau (2016). Despite their narrow view of SDL, it was clear that through their
students’ interactions with robotics, SDL was promoted. As regards cognitive skills,
it is essential to consider that programming requires higher-order cognitive skills,
which, according to Yilmaz Ince and Koc (2021), can be supported through robotics
in terms of computational thinking skills.
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Hence, for future implementation of robotics in similar contexts, supporting cogni-
tive and SDL skills would be recommended. Furthermore, the fostering of computa-
tional thinking skills could also—in line with the existing literature (cf. Yilmaz Ince
and Koc 2021)—be recommended.

The importance of reflective skills was also evident, and this prompted changes in
the way in which students approached their problem-solving. This aspect ties in with
the view of Hudson et al. (2020) that learning by reflection is an effective strategy
that can be employed within the context of robotics. Furthermore, the environment
involved very specific technical skills and innovation through active involvement in
online robot simulations on the part of students as they had to navigate their way
through a novel environment. It is, therefore, recommended that robotics interven-
tions and the use of such new environments be scaffolded and support be put in
place. In this context, a differentiated approach would be useful, as students had
varied experiences in this regard.

Useful themes were also derived in terms of students’ challenges, experiences and
resources used. In this regard, the experiences of students varied greatly, and they had
very different needs. The varying levels of difficulty experienced by students in this
study also mirrors the research findings of Hudson et al. (2020) which revealed that
students reported experiencing programming robots as both easy and hard. However,
overall, despite some negativity, most students enjoyed the experience. Students also
acted in a very self-directed manner in terms of finding and utilizing additional
resources to support their learning.

10.6 Limitations

Notwithstanding the valuable findings from this research, the researchers identified
certain limitations. First, the conclusions made from this investigation are not gener-
alizable and relate to a very specific context at a selected South African university
and only pertain to a specific group of student teachers. Second, only a small number
of participants gave informed consent for their data to be used, and this limited the
number of student views that could be considered.

However, despite these issues, this chapter opens up further avenues for future
investigation through which real-time student views and perceptions, the role of
metacognition and the significance of computational thinking skills, among others,
could be explored.

10.7 Conclusion

This chapter exploredhowstudent teachers’ essential skills for the digital age couldbe
developed through robotics simulations. This multimodal environment lent itself to a
space where student teachers could act in a self-directed manner towards developing
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several skills. Problem-solving in this context relies on knowledge of the semiotic
resources utilized in the robotics simulation environment, and certain cognitive and
SDL skills, reflective practices as well as unique technical skills and innovation
through active involvement in online robot simulations by the students. However, it
is also clear that in addition to online resources that can be consulted, lecturers could
also provide differentiated support through scaffolded interventions to aid student
engagement specifically with the aim of enhancing teacher education for a digital
age.
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Chapter 11
A Multimodal Approach to Language
Learning: Wikipedia as a Tool
for Language Translation in a Bilingual
Environment

Aletta Mweneni Hautemo and Michele F. van der Merwe

Abstract This chapter explores the use of Wikipedia in presenting an educational
design using a multimodal approach in structured environments in which intercon-
nected text-based tasks are presented to stimulate dialogical interaction that could
lead to a higher level of critical thinking in students. The multimodality of the
Wikipedia website is discussed as a platform that involves students (through transla-
tion) in the use of authentic online materials to set out innovative language teaching
methodologies that respond to the so-called 21st-century skills. Wikipedia was used
in this study as a tool for language translation from English second language (source
language) into Oshikwanyama and Oshindonga first languages (target languages),
respectively, by pre-service language student teachers at a tertiary institution in
Namibia. The study explicates the use of Activity Theory as a theoretical frame-
work for the language mediation process. A qualitative research approach and a case
study research designwere followed.Non-probability samplingwas used, and 24 pre-
service language student teachers were purposefully selected. Data collection tools
such as blogging and artefact analysis of the translated pages were used to obtain an
in-depth understanding of the participants’ experiences with the Wikipedia transla-
tion. The findings show how this Wikipedia translation task responds to the educa-
tional demands of the Fourth Industrial Revolution and the promotion and devel-
opment of the languages of Namibia at the tertiary level. It reveals that Wikipedia
translation functions as an authentic language learning tool within a communicative
language teaching approach in a technology-rich learning atmosphere that leads to
total learning of languages. The study recommends the application of Wikipedia
translation as a multimodal method that highlights the notion that bilingualism is
seen as an asset instead of a liability in language teaching and learning and that
methodologies be developed that respond to the way pre-service language teachers
process information in the digital age.
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11.1 Introduction

Web 2.0 tools present a live intercontinental connection and viable communica-
tion tools that are receiving wide recognition in academia (Godwin-Jones 2015;
González-Lloret and Ortega 2014). These tools offer a wide range of support that
contributes to technology-enhanced language learning. With recent developments in
the use of the Internet and Web 2.0 tools, the multimodality of Computer-Mediated
Communication (CMC) is seen as an illustration, or source, of enrichment, which
has become the focal point for language teaching and learning with technology.
According to González-Lloret and Ortega (2014:3), “Web 2.0 technologies create
unprecedented environments in which students can engage in ‘doing things’ through
technology-mediated transformation and creation processes”. Further, Warschauer
and Grimes (2007) posit that Web 2.0 communication tools, such as Wikipedia,
provide opportunities for communication through audience authorship and the use
of online artefacts, which allows the publication of content in creative and collab-
orative ways. The multimodality of the Wikipedia website may involve students
(through translation) in the use of “authentic online materials that contain high
amounts of ‘flavourful’ language, e.g. collocations, idioms, and humour” (ibid.).
This, in turn, helps to enhance the students’ real-time conversations and provides
timely face-to-face feedback opportunities.

This study presented Wikipedia translation as a real-life communicative task
in which fourth-year pre-service language education student teachers (majoring in
English Language Education and Namibian Language Education) were engaged in
choosing, editing and recreating content from the English language into a Namibian
indigenous language. These student teachers were second language speakers of
English, a second language they were being trained to teach in the Senior Primary
phase (Grades 4–7) at the time of the study, in addition to a Namibian first language
(Oshikwanyama and Oshindonga). Thus, in this study, Wikipedia was used as a
tool for language translation from English second language (source language) into
Oshikwanyama andOshindonga first languages (target languages), respectively. This
means that these students made use of English Wikipedia articles on the Wikipedia
site, then translated those into the Namibian languages (Oshikwanyama and Oshin-
donga) and later reposted the translated articles on the site with the purpose of
displaying them for a wider readership on the Internet or using them in the first
languages classroom.

For student teachers to benefit from technology in the language classroom, they
need to be imparted with knowledge related to the use of technologies available at
their disposal so that these influence the way they communicate with one another.
They also need to be introduced to communicative language teaching techniques
that integrate tasks in the technology-rich classroom to develop the ability to devise
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classroom tasks in a way that leads to total learning of languages in a bilingual
environment. Bloch (2002:19) asserts that “meaningful education comes through
recognising that the various aspects of language in multilingual contexts (speaking,
listening, reading and writing, as well as interpreting and translating) are not learned
in separate and mutually exclusive ways”. Thus, it was relevant for the pre-service
student teachers involved in this study to find the value of usingWikipedia translation
in the bilingual education context while still at university so that they would be able
to integrate technology successfully in their future classrooms.

Swarts (2002) maintains that bilingual education should not be seen as an obstacle
to communication but rather as an iterative process whereby both the first and second
languages complement each other. This study is embedded in the LCE methodology
of Communicative Language Teaching (CLT) to develop oral and written commu-
nication skills while working in collaborative groups. The emergence of CLT in
language learning points to translation as a skill that allows students to be more
flexible, analytical and interactive (Leonardi 2010). According to Cummins (2007),
translation plays an important role in enabling bilingual students to actively partici-
pate in their learning. Moreover, translation highlights the need to explore the appro-
priate application of languagewithin a communicative language classroom (Leonardi
2010). Translation is a task that involves negotiation for meaning and problem-
solving through social interaction (Hautemo 2014). This study was motivated by
indications in the body of knowledge that the extent to which translation is done in
first language learning is limited.Much emphasis has been placed on second language
acquisition (Leonardi 2010). Other studies conducted on translation are limited to
language translation in the language classroom, and very few attempts have been
made to study the impact of online translation as a tool for localising online content
into African languages (Dalvit 2009; Hautemo 2014). A more sociocultural research
approach to translation through e-Learning lenses was sought, whereby Wikipedia
translation is seen as a social phenomenon in which pedagogy is socially situated
and culturally mediated.

The premise of this study was to use translation as one of the tools through which
students could transmit their cultural knowledge and information about the native
societies to the world in their first languages, using technology. This bridges the gap
of the digital divide through the translation of online content (Hautemo and Dalvi
2014) by providing written narratives in the students’ native languages. This could
be done as both a synchronous and an asynchronous activity inside and outside the
classroom. Pedagogically, it could be done as a task that students undertake in the
classroom to learn different languages so as to promote language learning (Dalvit
2009; Hautemo 2014).

The objectives of this study were to:

• explore the use of Wikipedia translation as a tool for mediating dialogical
communication between pre-service first language student teachers;

• explore the use of Wikipedia translation as a tool for language learning
through communication, involving negotiation for meaning in a collaborative
environment;
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• explore the use of Activity Theory as a framework for integrating technology in
the translation of languages in a tertiary learning environment.

11.2 An Overview of Technology and Translation Tasks

The knowledge society (KS) presents the world of innovation and technologies
to be incorporated into the education of the 21st-century student. Consequently,
many researchers are trying to integrate the different modes of online learning into
first language learning (Hautemo and Dalvi 2014; Lai and Li 2011). In the light
of these developments, González-Lloret and Ortega (2014) warned that, no matter
how exciting new technologies for language learning may seem, they can become
nothing more than entertainment, unless their design, use and evaluation are guided
byviable educational and languagedevelopment rationales.Consequently,Gonzalez-
Lloret and Ortega (2014: 4) identified definitional features of a task in the context
of technology and task integration: (1) primary focus on meaning; (2) goal orienta-
tion; (3) learner-centeredness; (4) holism; and (5) reflective learning. In the light of
this, Long’s (1996) interactional hypothesis stresses the process of negotiating for
meaning to elicit corrective feedback that primarily focuses on generating meaning
through clarification requests, recasts, confirmation checks, reformulation of utter-
ances, etc. Negotiation for meaning—which occurs in the context of performing
tasks—permits students to engage in the cognitive process needed for language
acquisition and learning. The use of technology in translation tasks should enhance
the development and organisation of goal-oriented tasks, which enable collaborative
learning in a communicative context (Thomas and Reinders 2010: 18). These could
have communicative outcomes through the production of oral or written messages
as well as non-communicative outcomes that allow students to have a sense of
achievement at the end of the task.

The features discussed by Gonzalez-Lloret and Ortega (2014) are essential in
the educational context that especially tries to inculcate new methodologies and
pedagogies in the higher education context. These features were integrated into the
training of and research on the participating language student teachers to develop the
learner-centred principle in the teaching of languages, which enables student teachers
to develop authentic goal-oriented tasks that are focused on meaning-making, using
technological tools. This study made use of the same technological tools that the
students were using at the time in their daily lives, such as the computer, the Internet,
and Wikipedia.

11.2.1 Translation Revitalisation Through Technology

Leonardi (2010: 17) observed that “translation plays a very important role in an
increasingly globalised world and in increasingly multilingual Europe where it is
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used on a daily basis”. In recent years, the world of technology has been experi-
encing a surge in translation innovation, using developed applications for language
translation and editing—such as Google Translate, Wikipedia, Lexiphone, Vocre,
etc.—which recognise both print (written) and vocal (speech) translations. These are
accompanied by some linguistic rules that enable the translator to detect grammat-
ical rules and vocabulary. Importantly, these innovations in translation programmes
are made accessible to education sectors around the world through the integration
of ICTs into education systems. In this digital world, some university students are
increasingly using their roles as digital natives by interacting with other students in
different areas of the world in the languages of their choice, using internet devices
and applications. These were the types of students involved in this study: students
who are hooked on the use of Web 2.0 social-networking tools that enabled them to
communicate with other people around the world in the language of their choice.

Technology should be used in translation to enhance the development and organ-
isation of goal-oriented tasks which enable collaboration and the mediation process
of language learning in a communicative context. Therefore, the translation task
should:

• have communicative outcomes through the production of oral or writtenmessages
as well as non-communicative outcomes that allow students to have a sense of
achievement at the end of the task;

• address the students’ linguistic and non-linguistic needs, and, thus, it needs to
be analysed well to fit into their learning context or situation. Such analysis may
lead to the recruitment of students’ own linguistic and non-linguistic resources
and skills that allow them to execute the translation task with “flexibility and
diversity” (González-Lloret and Ortega 2014: 3) which enable them to learn two
languages simultaneously;

• have a sense of authenticity and reality in the task that enables the students to
experience real-world relationships in a real-world context;

• require students to evaluate and assess the learning experience.Assessment should
be embedded in the translation task and should present opportunities for both
lower-order and higher-order reflective learning.

11.2.2 Contributions of Technology to Language Translation

Technology has become a prominent subject in language research, with many
researchers contributing to this discussion (Hautemo and Van der Merwe 2021;
Gonzalez-Lloret and Ortega 2014; Thomas 2017). The use of technology in trans-
lation encourages language development of digital literacies needed in the 21st-
century, and it also activates and demands the use of cognitive, attitudinal, social and
behavioural mechanisms for language learning (Hautemo and Van derMerwe 2021).
A technology-enhanced language learning environment entails:
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• a selection of several avenues and resources needed to perform and execute a task.
Lai and Li (2011: 501) argue that tasks in a technology-enhanced environment
represent “holistic activities in which students make use of their language and
cross-cultural communicative resources to achieve some non-linguistic outcome
through stretching their linguistic, internet-based communication and digital
literacy skills”;

• the use of technology tools that aid the exploration of instruction through collabo-
ration and communication. Through this, real-life tasks are designed to represent
real-life content being executed in real-life contexts;

• the use of different objects,mediating tools and artefacts that enable the students to
use their receptive and productive skills to explore, collaborate and communicate.
These tools are needed in a sociocultural learning environment that needs to
cultivate dialogic communication in the language classroom.

Hoven (2006: 238) postulates that a technology-enhanced learning environment
does not only include the physical space but also consists of the “intangible conflux
of teachers and their pedagogies, beliefs and roles. It includes the students as indi-
viduals and as groups with their need-driven goals, competencies, learning styles
and strategies”. There are physical resources, which include libraries and technolog-
ical equipment, and soft or virtual tools, which include internet facilities, software,
networks, and others. Thus, using aWeb 2.0 tool serves as a point of departure where
students would see Wikipedia as a language learning tool but not as a social tool as it
is perceived to be. This study intended to locate translation, which, at the time of this
study, was a neglected concept in the first language learning context in technology.
Consequently, translation is considered as a pedagogical task which is complex for
language students, who do not perceive it as a task that leads to communication in
the classroom.

11.2.3 Wikipedia as a Technological Tool for Language
Translation

Increasingly, synchronous and asynchronous Computer-Mediated Communication
(CMC) has been incorporated into language learning. Thomas and Reinders (2010:
84) presented a broad differentiation between the two CMC concepts. According to
them:

[synchronous CMC (SCMC) refers to] situations where participants involved in the commu-
nication take place virtually in real-time, while asynchronous CMC (ACMC) refers to
communication where participants do not need to be online at the same time and can read
and respond to messages in their own time.

With the recent adoption of technology tools in education—which emphasises
multimodal capabilities—CMC use is also changing to accommodate the use of the
Internet as a communicative tool for language learning. SCMC exposes students to
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real-time language learning interaction, and it uses real-time communication tools
such as chats, forum discussions, video conferencing, etc.

SCMC has been criticised by some linguists as putting a heavier load on students
because they have less time to plan their responses since they are doing the activity in
real-time, which results in less accurate outputs (González-Lloret and Ortega 2014;
Thomas andReinders 2010). On the other hand, ACMC is deemed to allowmore time
for students to read, organise and compose their output, as they do these at their conve-
nience with no restrictions (Thomas and Reinders 2010). This allows students time to
search for physical resources and references that often result in well-composed and
organised output. Media use in CMC is categorised as multimodal, which includes
the media employed to communicate and the channels used by students to interact
with and within the media (Hoven 2006). It is necessary that these media be used
in a first language classroom where students are presented with authentic tasks that
aid authentic language use, which also aids communication between students in the
classroom. These include:

• the available media that could be used with activities around them;
• skills development and related subskills; and
• the media as illustrations or enrichments that promote cultural and linguistic

awareness.

According to González-Lloret and Ortega (2014:3), “Web 2.0 technologies create
unprecedented environments in which students can engage in ‘doing things’ through
technology-mediated transformation and creation processes”. Hoven (2006) claims
that the emphasis on the use of technology is on:

• exploratory learning, such as task-based approaches such asWikipedia translation;
• learning through communication, involving the negotiation for meaning through

chats, blogs, etc.; and
• collaborative and negotiated learning of problem-based learning such as

computer-mediated collaborative learning and/or Web-supported collaborative
learning.

Web 2.0 technologies present students with the resources needed to interact using
more than one form of communication. It uses real-world tasks from the daily lives
of the students that resemble real-life. This may include tasks such as creating a blog
page to engage fellow bloggers to contribute to discussions of social issues; creating
a Wiki page for peer collaboration; writing in the language classroom; or creating a
Facebook page or a WhatsApp group for class information sharing, etc. University
students are generally acquainted with these tasks. This is where many students’
interests lie; hence, using these tools could stimulate their interest in learning because
it is done on the platformswithwhich they aremost familiar. Both SCMCandACMC
tools introduce students to social orientation, instead of only cognitive orientation,
and this, in turn, shifts students’ participation from passive to active, as it is in
a naturalistic setting that enables them to use language for meaning-making and
learning.
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11.2.4 Wikipedia as a CMC Tool for Language Translation
and Learning

A wiki is “an asynchronous web-based environment where students could log in at
any time and generate, add, change, delete and edit text, while the system tracks the
history of all user activities and created content” (Elola and Oskoz 2010: 52). A wiki
presents a collective and collaborative writing process that entails a range of topics,
from content development, language localisation and translation of content, cultural
topics, and language writing development tasks. Wikis present an educational design
that uses a multimodal approach in structured environments in which interconnected
text-based tasks are presented to stimulate dialogical interaction that could lead to a
higher level of critical thinking in students.

According to Godwin-Jones (2015: 11), “much of the activity in globalised online
spaces is within genres that are primarily text-based”. One of the Web 2.0 tools
used in the language classroom, which is primarily text-based, is Wikipedia, which
provides a text-based CMC that “creates affordable learning conditions to support
both meaning-oriented communication and reflection” (Lee 2010). Text-based CMC
also presents a self-paced setting that increases students’ “opportunities to take notice
of errors and make output modifications”, including self-correction (ibid.). Godwin-
Jones (2015) observed that students use Wikipedia as their sole reading source,
whereas they can also use it to learn the other four language skills. According to
Lai and Li (2011: 502), a text-based CMC such as Wikipedia is found to “increase
the amount of language that students produce during task performance because they
found this context more motivating and themselves less anxious in producing the
target language”. Wikipedia can be used for both oral communication and written
discourse, which are technologically enhanced to erect complex language structures
and obtain greater grammatical accuracy in students’ performance. Blake (2016)
suggested that Web 2.0 tools, such as Wikipedia, can be used in learning contexts
because they allow users to comment or elaborate on someone else’s written entries,
thereby promoting the practice of collaborative reading and writing, and in so doing,
creating opportunities for translation of languages.

Wikipedia translation affords the teacher and the students a chance to interact
with digital tools and use technology to “learn by doing” in the traditional face-to-
face context (Blake 2016). It presents a learning context that stimulates students to
discuss and communicate with a “fluency that more closely mirrors the spontaneous
turn-taking behaviour found in real-world, face-to-face” conversation (Blake 2016:
130). The multimodality of the Wikipedia website may involve students (through
translation) in the use of “authentic online materials that contain high amounts of
‘flavourful’ language, e.g. collocations, idioms, and humour” (ibid.). This, in turn,
helps to enhance students’ real-time conversations and provides timely face-to-face
feedback opportunities. This further helps students to have a limited understanding of
the source or target language to work in groups to increase their linguistic capabilities
and development.
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According to Blake (2016:136), “any digital tool that helps L2 learners engage in
the editing process is bound to produce an improvement over the long run, as students
are engaged in an iterative design process”.Wikis likeWikipedia combine the essence
of reading and writing, which are necessary for the translation classroom and, more
broadly, in a language learning context. As a digital tool, Wikipedia can be used to
plan and revise the translation process and gives a reflection using otherWeb2.0 tools,
such as blogging, whereby students can have synchronous discussions and review
their projects using either L1 or L2. This presents students with a multicultural and
multilingual space, which also enables problem-solving and negotiation formeaning,
while personally investing in language acquisition and learning.

The process of implementing Wikipedia translation could be challenged by
teachers’ inability to find relevant activities on the Internet that enhance students’
ability to communicate. This could necessitate negotiated interaction as well as
develop learners’ language identity. In considering methodological approaches,
teachers should adopt a holistic approach that bridges the gap between what is done
online and what happens in real-life. They should thus identify the different respon-
sive ways of using a variety of multimodal data sources in effecting students’ holistic
language acquisition and learning.

11.3 Theoretical Framework

This study adopted sociocultural theory (SCT) as its theoretical framework. Both
SCT and Wikipedia translation attempt to re-contextualise the classroom as a place
for studying and developing language, with a focus on meaning. Duff (1994:175)
clarifies a translation task as “the behaviour that is produced when an individual (or
group) performs a task. It is a process as well as the outcome, where the task is
examined in its sociocultural context”. In this study, SCT was used to link tasks to
the language mediating tools (Vygotsky 1978) by investigating the social interaction
between student teachers, negotiation for meaning, and the use of artefacts, such
as English Wikipedia articles, through the computer and the Internet. Considering
SCT, Wikipedia was used to promote a Web 2.0 language learning exercise, which
was deeply rooted in the adaptation of online content through careful planning,
coordinating and configuring of technological materials, in this case, the Wikipedia
site, for online language translation.

Furthermore, framed by SCT, Activity Theory (AT) (Engeström 1987) was used
to provide a framework for analysing the student participants’ reflections on the
translation activity. The Activity System (AS) community comprises the subject
(student teacher), the subject collective (students in the collaborative groups), the
object (Wikipedia translation), and the mediating tools (computer, the Internet, and
language tools), and the outcome (translated Wikipedia pages). Vygotsky (1978:
40) defined mediation as the “part played by other significant people in the learner’s
lives, peoplewho enhance their learning by selecting and shaping the learning experi-
ences presented to them”. According to him, cultural artefacts, such as instruments,
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Fig. 11.1 Mediation triangle (Vygotsky 1978: 40)

concepts, diagrams, structures and language, facilitate human activity. Symbolic
tools are used to mediate people’s relationships with one another and the objects
around them. Vygotsky (1978) describes the subject, mediating artefacts, and object
to human actions as well as their effect on human cognitive development. As such,
he developed a basic mediation triangle to describe human activity. The mediation
triangle is illustrated in Fig. 11.1.

Activity Theory (Engeström 1987; Leont’ev 1981) emanates from Cultural-
historical Activity Theory (CHAT), a paradigm that has its roots in Vygotsky’s SCT
(1978). This paradigm regards the history and culture of the context as a holistic
entity where humans, as agents of change, interact using different tools that comply
with or break the rules, which operate within the community, which are directed
to managing tasks through the division of labour (Blin and Appel 2011). Vygotsky
(1978) developed the notion of mediating artefacts or tools, which asserts that the
individual can no longer be understood outside of culture because they interact with
the tools and objects embedded in that culture or society. The forms of cultural prac-
tice are used in the activity to provide educational affordances. These affordances
include technological, social and linguistic elements that support the development of
new pedagogies and skills for 21st-century students. Lantolf and Thorne (2006: 210)
argue that CHAT is in the “practices of everyday life, including the cultural andmate-
rial structuring of environments, as well as the manner of our participation in them”.
In educational environments, language learning pedagogies may present problems,
such as developing new collaborative teamwork that uses Web 2.0 applications to
open possibilities for collaborative writing through Wikipedia translations.

This study first examined the generation of CHAT, which is based on Vygotsky’s
(1978) concept of mediated actions, which investigates the role of tools and human
labour as the means of transforming nature and individuals. Figure 11.2 shows
Leont’ev’s (1981) hierarchy of activities, actions and operations.

In order to apply Leont’ev’s activity hierarchy (1981) in a study that dealt with
technology-enhanced translation tasks, we needed to look at the motives for the
activity. Lantolf and Thorne (2006) explain that (1) activity asks why something
is done (what motivates the involvement in the activity); (2) action describes what
takes place (what are the goals or product of the activity); and (3) operation says
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Fig. 11.2 The activity
hierarchy. 1981 Adapted
from Leont’ev (1981: 161)

how it is carried out (what are the procedures and conditions under which something
is done). Students have different motives that encourage them to become involved
in language learning activities. In some cases, students get involved to develop their
communication skills or to learn languages using computers, etc. Some students
may just focus on task completion, just to prove a point that they can translate
successfully, but for others, it might be that they want to develop translation skills
for future language use. For the task to bemeaningful to students, it should be located
within their authentic sociocultural contexts and goal-oriented to meet their needs
and respond to their conditions.

Furthermore, this study considered the use of second generation CHAT
(Engeström 1987). Engeström re-organised the structure of the activity described
in the first generation of AT by illustrating the “role of cultural mediation, the
social-cultural-historical context of the activity, and the relationship between the
individual and collective” (Westberry 2009: 62). Engeström (1987) found that the
activity system (AS) enables an analysis that focuses on the entire collective AS
of a language translation task, which has a complex mediational structure that is
shaped by its subjects and objects. Duff (1994: 175) explained that activity “com-
prises behaviour that is produced when an individual (or group) perform a task”.
This indicates that there is a strong connection between the motive for the activity
and the goal. Motive describes the impetus for attaining a certain outcome by the
subject through enacted rules which are established and decided by a community of
people who decide on who does what in performing the task. As such, AT forms
a unit of analysis for executing a mediation activity within a certain sociocultural
system. Figure 11.3 presents Engeström’s (1987: 78) second generation of AS for
this study.

Engeström (1987) presents an activity system which is based on a triangular
structure that is constituted of multifaceted interconnections. The six components of
Engeström’s model present a good analytical base for technology-enhanced trans-
lation tasks. The Wikipedia translation task served as the unit of analysis, which
was directed at an object in the form of a communicative outcome. According to
Engeström (2008: 26), an activity is “a collective systemic formation that has a
complex mediational structure”. The Wikipedia translation task presented a collec-
tive, artefact-mediated and object-oriented activity which was enacted between
different components of the activity system. These components are discussed next.
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Fig. 11.3 Representation of Activity System of translation task based on Engeström (1987)

• The subject or subject collective is the individuals or collaborative groups of
people whose viewpoints are adopted for use. In this task, the subject collec-
tive refers to the student teachers who were tasked with doing the Wikipedia
translation, using their linguistic and communicative skills to negotiate meaning
verbally or in written forms using English L2 as the source language and
Oshikwanyama/Oshindonga L1 as the target language.

• The object refers to the raw materials or problem space, which is moulded or
transformed into the outcomes at which the activity is directed, with the assistance
of physical and symbolic external or internal tools. Lantolf and Thorne (2006:
223) posit that the object of the activity is “the nexus of power and resistance in
language education context which describes how the outcome will be evaluated,
by whom and with what effects and how tightly the actions and operations will
be monitored”. In this task, the object is the successful translation of Wikipedia
pages using L1 and L2 linguistic features to aid communication and negotiate
meaning.

• Tools and mediating artefacts—Engeström (2008) proposes four categories of
mediating artefacts: (1)what artefacts are used to identify and describe objects; (2)
how artefacts are used to guide and direct processes and procedures on, within or
between objects; (3) why artefacts are used to diagnose and explain the properties
and behaviours of objects; and (4) where artefacts are used to envision the future
state or potential development of objects, including institutions and social systems.
In this task, mediating artefacts included technologies such as the Internet and
the Wikipedia platform that enable students to collect and retrieve information or
texts for translation. The technological tools included Web 2.0 platforms, such
as blogs, which are created for further interactions and symbolic tools, such as
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language resources, which, in a bilingual environment, may refer to the use of L1
and L2 to communicate and negotiate meaning. Physical linguistic tools, such as
dictionaries, thesauruses andonline language translation programs, are applicable.

• The community refers to all members of the AS. It comprises the multi-voiced
social constructors such as the facilitator of the Wikipedia translation, who is a
language expert and who orientates the subject collective to the task. It also refers
to the external users or benefactors of the translated Wikipedia content, uploaded
to the Wikipedia platform for a wide audience outside the framework or social
context of the subject collectives. These benefactors may include the language
students at the university, school learners, lecturers, and all the people who will
access the translated pages on the Wikipedia website.

• The rules can either be explicit or implicit norms that regulate actions and interac-
tions within the system. In this translation, the rules are extended to the expected
mode of interaction, translation strategies and online etiquette and behaviour.

• Lastly, the division of labour involves the division of tasks and the roles of the
subject collectives within the activity system completion. In this task, this may
refer to the roles of collaborative group members, the individual contribution
towards a collective effort, and the role of the community in offering mutual
facilitation. Division of labour includes the vertical and horizontal division of
power and status among different group members—in this case, motivated by
their pre-technological and linguistic skills and abilities. This means that, among
the participants, there could be students who are knowledgeable about technology
and its use in language learning andwouldwant to demonstrate their technological
skills to others, whereas others may be more linguistically-oriented and would be
more inclined towards using appropriate language translation strategies. Regard-
less of the power and status that comes with the division of labour, all roles are
allocated to support both task design and execution.

Through the enactment of AT, systemic tensions, breakdowns and contradictions
may occur (Kuutti 1996). These, according to Engeström (2008), are essential actions
that deviate from the unexpected course of normal procedures that offer poten-
tial lenses for understanding the interplay between the different components of the
activity system. In translation, these tensions, breakdowns and contradictions could
be caused by a multitude of competing voices, also referred to as multivoicedness
(Cole and Engeström 1993). Multivoicedness is related to the multiple perspectives,
interests and traditions of the subjects; as members, they carry diverse histories
which are related to the tools and mediating artefacts and rules employed. These
contradictions are necessary for peer/self-reflection, which may lead to the actual
self-regulation.

Concerning technology use in the language teaching context, tensions may arise
because of the introduction of a new tool into a community, which might lack an
appreciation of how to use it (Westberry 2009). In Wikipedia translation, this could
relate to some students’ lack of awareness of the Wikipedia platform as a translating
tool, or because of students being technophobic, i.e., having a fear of breaking or even
dealingwith some aspects of technology, such as typing on the computer, anxiety and
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eagerness to complete the work, and doubting one’s capability. These tensions may
cause conflicts and stress to develop between the subjects and subject collectives.

11.4 Methodology

The study is underpinned by the interpretive research paradigm and its associated
philosophical assumptions. The empirical research design method used was a single
exploratory case study, as informed by the qualitative research approach. This study
used non-probability sampling techniques to select the sample purposively (Saran-
takos 2013). A sample of 24 student teachers was purposefully selected from a
population of 56 Namibia Language Education and English Language Education
year-4 groups. The participants were selected because of their good level of profi-
ciency in both the spoken and written source and targeted languages (i.e., English as
SL, and the Namibian language as TL). In addition, these student teachers were at
the intermediate level of ICT literacy, since they had completed both the Integrated
Media Education and Computer Education Modules 1 and 2. The student teachers
were divided into 8 collaborative groups (three students per group; five groups were
Oshikwanyama translators, and three were Oshindonga translators).

Data for the study were gathered using artefact analysis (of the translated
Wikipedia pages) and blog reflection entries. The data gathered were coded into
themes using Atlas.ti and were later interpreted and discussed to address the research
aims. The trustworthiness of the data and ethical considerations were ensured
throughout the research process. For this study, ethical clearance was sought and
obtained through the application submitted to Stellenbosch University (PN1913). In
addition, permission to access the participants was sought and obtained from the
Research and Publication Committee of the university (Ref. EXT/390/2018). Infor-
mation letters were written using Stellenbosch University’s approved format and
guidelines (PN1913), explaining the aims and duration of the research, and letters of
informed consent were given to all the participants to complete for their voluntary
participation. Anonymity was ensured using pseudonyms.

11.5 Presentation of Findings

The analysis below provides insight into how technology was used as a medium
of communication and a tool through which the language was translated, used and
learned. The discussions are embedded in both the CLT and AT frameworks, which
are shaped by the participants’ blog reflections on the learning environment.
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11.5.1 Subject Approach to an Interactive Language
Learning Activity

The participants approached the Wikipedia translation activity interactively, where
theyworked in small groups of three tomake a total of eight groups of translators. The
study revealed that working in small groups helped the participants to become more
critical and inquisitive in giving a detailed analysis of the learning issues, concepts,
strategies to use and, most importantly, to participate cooperatively. The participants
remarked that working in groups provided an opportunity for them to learn and gain
knowledge and experience from one another. One group member remarked:

The reflection indicates that collaborative group work helped the participants as
the subjects of the study to scaffold one another’s knowledge and skills and build
good communicative abilities in the process. It also shows that, in a communica-
tive language learning exercise such as this, participants are not only required to
communicate verbally but also need to use their writing skills to translate the pages.

11.5.2 Rules and Division of Labour During the Task

Under the guidance and support of the research coordinator and the research co-
observers/co-facilitators, the participants were introduced to the task in which they
were organised into groups of three members. The rules were more concerned with
the roles of individual group members. It was decided that one member should serve
as the team/group leader, and one member should be the scribe, who acts as the
group secretary and the lead typist. The last member served as the group convener
and the lead researcher, who was responsible for research and information gathering.
The roles of each collaborative group member were well explained to the partici-
pants and the role of the whole translation community as being facilitative members.
The students reflected that they did not have any prior experience of translating on
Wikipedia. This translation was a first for them, but because of the clear rules and
instructions given to them, it was not so difficult. One student reflected that, due to
the lack of knowledge about the platform, many things needed to be done to allow
successful translation:
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The above reflection highlights the view expressed by Leont’ev (1981), who
recommends emphasising the relevance of activity, action, and operations for the
execution of an activity. Leont’ev postulated that there is a need to look at the motive
of the activity and explain the motivation behind involving the participants in the
activity. The findings of the study indicated intrinsic motivation, which includes the
need to learn two languages, i.e., Oshiwambo and English, through bilingual inter-
actions, consequently leading to an improvement of communicative, interpersonal
and technological skills. One participant reflected:

This was my first time translating something in written form from one language to the other,
so this was an amazing thing to do. At first, it was not easy but, in the end, all was falling into
place. I was doing this activity whole-heartedly because I have been living with a question in
my heart as to why we do not have something published in Oshiwambo on the internet and
finally my whole question got answered. I felt so honoured that for now, we will be reading
things on the internet in our mother tongue. Having this platform, for now, will not just end
here but I will try to publish as many articles as possible. (BR18)

The rules set for this task enabled the action to be facilitated in such a way that a
series of operations was enacted within a finite duration of time, and the participants
were allowed enough time to plan, practise and execute the task. This then helped
to place the participants in their sociocultural realm, where they had time to interact
in their groups with the mediated artefacts and tools that transformed the learning
context.

11.5.3 Interacting with Mediating Tools

This study made use of real-time Wikipedia translation, which the students had to
execute in small groups. It was noted that, right from the beginning, many students
had no idea that the Wikipedia website could be used for content translation. Some
students had an idea that the content could be uploaded, although none of them had
ever tried to upload content before. A reflection on students’ prior experience with
the Wikipedia platform is shown below:
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In their reflections, the participants indicated that it had never occurred to them
that they could learn first languages using ICT tools. One participant reflected on the
historical background of African indigenous or first languages by indicating:

Long time ago, people were reluctant to use ICT tools because they feared that they do not
know how to use them, and the language they use (English) was not understandable to them.
ICTs were not used in African written languages. I guess this has changed in the modern
world. (BR7)

This reflection indicates that the fear of ICTs, which were deemed to be European
tools, was also accompanied by a lack of knowledge and understanding of European
languages. One student reflected on the factors that caused teachers to use technology
in the language classroom by saying:

Oteknologi iha i longifwa unene mongulu yofikola okuhonga, shapo ongeenge omuhongi
oye a hala oku i longifa mefimbo lonhumba ngeenge ta hongo oshihongwa opo i ulike
omafano taa kwafele ovahongwa mokuudako. (Technology is not used for teaching in the
classroom unless it is when the teachers want to use the projector to show pictures that
may help students to understand certain aspects very well). (HR3)

Furthermore, the participants felt that Namibian first (home) languages are not
languages of the Internet. One student reflected:

Our language is not on the internet because we do not have people who are capable of
translating them intoEnglish. In history, our languagewas overlooked because of colonialism
and the lack of development.We have a scarcity of words, thusmaking it difficult to translate.
(HR13)

This assertion shows a deep reflection on the history of Namibian languages,
which are underdeveloped compared to English. It also points to political factors
that applied before independence and immediately after independence, when English
was selected as the official language and medium of instruction in all Namibian
schools. Participants asserted that these factors had led to a lack of English equiva-
lents. According to the participants, English and Oshikwanyama/Oshindonga differ
in the sense that, if they are directly translated, the meaning might be lost or get
distorted. This also affects the syntactical structure of words in that the phrases and
arrangement of the clauses will no longer be logical. Moreover, it was found out that
Oshikwanyama/Oshindonga languages do not have sufficient terminology, which
then led to omission, borrowing and adaptation of terminologies from the source
language/text. The students used dictionaries to help them translate. This assisted
the participants to search for the meaning of words that could not be comprehended
in English to simplify them for use in the Oshiwambo language. The findings also
indicated that the use of e-dictionaries and online thesauruses produced a substan-
dard translation, since the participants opted to search for any meaning of terms in
a Google search engine, which led to a lot of pages popping up and giving diverse
meanings, of which some were not really from credible (authentic) sources. Thus,
the provision of diverse meanings led to many debates concerning which meaning
was correct and appropriate to use.
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11.5.4 The Community in the Working Space

The community comprised of the student teachers, who shared a common object,
which was to translate the Wikipedia pages successfully for the benefit of their
language learning and the enhancement of their communicative skills. The commu-
nity shared common rules for executing the task as well as the horizontal division
of tasks among members and the vertical division of power and status in the group.
One group member reflected on the use of group work:

There is nothing sweeter than working in groups. Working in groups was the best thing ever
and we really learnt from each other because what you know is not what the other person
knows. The work was not that difficult because we were sharing it among ourselves. (BR14)

Students reflected that working in a community provided an opportunity for them
to interact positively and share ideas, experiences and knowledge on how to translate
a text into a readable standard.

The community also included a well-established internet platform which had
online dictionaries, Google websites, an online encyclopaedia, meaning finders and
platforms such as Web 2.0 social network tools which provided online resources for
the participants to consult on the meaning of the terms. This shows that the tasks and
language learning are mediated using technological devices and platforms available
in a virtual learning space. Regarding human-machine interaction, students observed
that it had never occurred to them that they could learn first languages through
technological platforms such asWikipedia, and they were amazed and overwhelmed
by the experience. A student reflected:

Some people believe technology is only useful when it comes to the English language,
and they do not really use technology for other languages. However, here we tried to use
technology to translate the English words into Oshiwambo. It is such a good feeling. (HR7)

Another student reflected:

Technology should be used more in African language classes, to give a deeper understanding
to scholars. It will also help them to search for meaning and definition of words, as quickly
as possible, using the internet rather than just waiting to carry a dictionary or even go to the
library. (HR14)

This reflection affirms that the virtual learning space has become such an important
part of the physicalworld in away that it offers reliable benefits,whichmakes learning
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social, interactive and supported by a network of contributors. ThisWikipedia transla-
tion task confirms Donnelly’s (2008) opinion that communication technologies have
made it possible to compress the space-time dimension and helps in breaking through
barriers of national and regional boundaries. Thus, it was essential for the translators
involved in this project to have a sense of concern and responsibility towards their
audience so that the translation they uploaded to the website was relevant, truthful
and contained accurate information.

11.5.5 Object or Outcome of the Study

The focus of this study was on the Wikipedia platform on which the translation task
was performed. Wikipedia created a space where the task was directed and moulded
to be transformed into appropriate outcomes with the help of the mediating tools
and instruments. The study generated different outcomes that benefited language
learning and the enhancement of communicative skills. The participants learned how
to successfully translate the Wikipedia content from English into Oshindonga and
Oshikwanyama and to repost the article on the Wikipedia platform. One participant
postulated:

The whole Wikipedia translation exercise was not really an easy task to execute, due to the
lack of skills in using ICTs, but with proper guidance, we were able to translate and have our
article online. We felt good that at least we can now go back to the site and find something
that we have created ourselves. It is such a good feeling. (BR23)

This outcome revealed both the positive and negative sides of Wikipedia trans-
lation. First, one needs to be knowledgeable on the use of ICT or rather be guided
well by a knowledgeable peer or adult to be able to translate successfully. Second,
the remark was influenced by the inner sense of gratitude that the participants had in
knowing that they had recreated content in their language, which they could proudly
use and read. This reflection was complemented by another student who realised the
following:

Monghalamwenyo yopaife otwa teelela ovahongi va honge ounona okudja pedu, ooi va dule
okulihonga okukufa elaka loshiingilisha tave li tula mOshiwambo. Eshi oshinima shiwa lela
(In this life, we expect teachers who will teach learners from an early age to learn how
to translate from English to Oshiwambo. It is such a good feeling). (HR16)

This translation was a good task to exemplify using tasks as the basic building
blocks to execute online classroom activities and allowed the participants to both
sequence the task and assess their outcomes. At the same time, the participants
created reasonably authentic parameters within which they could communicate with
each other. Most importantly, the findings indicated that this activity allowed the
participants to focus on what was said to each other rather than on how it was said.
This had a significant impact or influence on the outcome of their written dialogues,
as it is evident in the translated pages posted on the Wikipedia portal. Moreover, the
students were given a good platform to assess their work: five out of eight groups
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confirmed that teachers could use the translations in the class, as they are reliable. The
participants cautioned that, in case their articles would be used in the classroom, they
should be comparedwith the latest English version, sinceWikipedia is anopen-source
platform on which content could be updated and edited by anyone, anytime. This
is important, since the Wikipedia content can change anytime, due to the openness
of the platform, and this has an impact on the translated content. Furthermore, the
participants also alluded to their dissatisfaction related to the lack of technological
skills and vocabulary in Oshiwambo as compared to English, which was deemed to
be more advanced than the Namibian languages. One group member reflected:

Due to the scarcity of words in African Languages, some words were written repeatedly or
copied exactly as they were, while at some point, they had to give a detailed explanation
just for one word, to convey correct meaning, for instance, marble – oumanya hava vema
voumaaabulu, tarred road – opate ya kolongwa yoteya. (HR19)

Participants reflected on how they debated the use of certain words or phrases—
some indicated that they sought help from a third party (another group); some had to
use opposing opinions on the word choice and the phrasing of sentences. Students
also revealed that it was difficult for them to translate into well-phrased sentences
because some of them had never translated the English words into Oshiwambo, even
when they were at school. Thus, they resorted to word-for-word translation, which
they later found had completely changed or distorted the meaning of the original
text.

The participants stated that the scarcity of words in African languages compared
to English made it difficult to do the translation. Many groups ended up writing the
samewords repeatedly or writing out descriptions or illustrations in the TL to provide
the full meaning of the SL. Another reflected on how the language that was used in
the text influenced their selection of the text:

In some cultures, people are lazy to change words in their own language and thus, end up
borrowing words. Our text was Namibian, everything said is part of our Namibian culture
and most of the words used are familiar, making it easier to translate. (HR22)

Although the findings revealed that the texts selected were culturally friendly for
the students as they incorporatedmanyOshiwambo cultural words, some participants
complained that some words from the SL were not from Oshiwambo culture. This
fact prompted them to borrow words which did not fit their culture, i.e., marble =
oumaabulu, turbines= eetubine. Some ended up adopting the words exactly as they
were in the SL, i.e.,Heroes Acre, since they totally and completely failed to translate
them.

Conflicts and contradictions were observed in this study in the sense that they
influenced the outcomes of this study. One contradiction was related to the hegemony
of English in theworld of ICT and its dominance overAfrican languages. TheEnglish
language culture and the fact that English is deemed to be themost popular language-
diverse vocabulary resulted in more advanced terminology and vocabulary which
were not easily available in the Namibian indigenous languages culture. This meant
students were unable to translate some of the English words, and they instead omitted
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them or transferred them to Oshiwambo, which, in the end, compromised the quality
of the translation and hence the outcome of the study. Another contradiction arose in
the students’ lack of experience to use technological tools, which then caused them
to delete the first translated articles. This was a contradiction, because as much as the
participants wanted to translate, theywere conflicted by their lack of expertise to save
the content on Wikipedia. Consequently, the groups had to restart and retranslate the
text. This experience had both positive and negative outcomes. On a positive note,
the students may have written improved translations, since they were doing the task
for the second time. On a negative note, some students may have been frustrated and
angry that they had to repeat the translation, resulting in a compromised quality of
translation.

Overall, the students developed great respect and appreciation for this Wikipedia
translation task, as they regarded it as an eye-opener in respect of their association and
communication with other class members and the development of African languages
in and out of the classroom. Some of their reflections are indicated below:

I amverymuch content with the experience that I have gained from theWikipedia platform as
well as with the whole translation process. I feel quite overwhelmed to have been involved in
such a wonderful practise. As this was a first time experience, I surely gained new knowledge
on the translation of articles through theWikipedia platformaswell as skills on how to operate
that very platform. Regarding recommendations, I would indeed recommend my translation
to be used in the language classroom as I believe it would make a useful teaching resource.
Although, our translated article may not be 100% like the source text which is in English, I
highly believe that we kept its meaning. So, yes, the translated article is a true reflection of
the English source text. (BR3)

The truth remains that it was my first time to come across with something like that. But
ever since I got introduced to it, I realise that this is an amazing experience ever. Am very
much satisfied and happy that my own mother tongue will be on the internet. Of course, yes,
I would urge/ recommend language teachers to make use of this platform in their teaching
and learning process. The translated article gives a true reflection of the source text because
nothing much changed except the language, but the content remains as it is. (BR5)

These positive comments point to the value of the outcome of the translation as
an activity that the students would like to incorporate into their teaching.

11.6 Discussion of the Findings

The aim of taking part in this translation taskwas to useWikipedia as amediating tool
that facilitated dialogical communication between students. The findings indicated
how the activity was used to enhance the students’ spoken and written commu-
nication, leading to overall improved language learning outcomes. It also showed
that the translated pages would reach a wider range of community members in the
real-world, who would be able to read them and share them with others, either in
their physical space like schools or in their virtual space using Web 2.0 tools. The
findings showed how the use of the Wikipedia website for language translation had
created a new language learning environment by assisting the pre-service language
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student teachers to interact with the mediating tools (i.e., ICT tools, virtual tools, and
online resources). The participants made use of online dictionaries and thesauruses
to extend their vocabulary and for confirmation checks on the meaning of terms or
phrases.

The study postulates AT as a helpful tool in a language context, as it analyses goal-
oriented actions that look at the action and mediating artefacts to reach the objective.
It further explicates the action of the collective within their community or social
environment as well as the motives or goals for that activity. The motive of the study
was more connected to the use of CLT in a technology-enhanced language setting.
AT did not only provide an analytical framework but also the theoretical lenses that
are located within the sociocultural context in which students collaborated using
both SCMS and ACMC in the classroom. This facilitated language learning in the
classroom, as students had an opportunity to develop both procedural and declarative
knowledge that is induced through language use. The intersubjectivity of language
learning in this study was not only located in the interactions between the subjects of
the study but also within and through all the people accessing the translated articles
on the Wikipedia website.

The findings showed a good example of using Web 2.0 tools, such as Wikipedia,
which is an open-source software that has been seen as a controversial subject in the
body of research because its content is not peer reviewed. The findings indicated that
usingAThelps to redefine the identity of theWikipedia platformas anonline language
learning environment that assists students to write collaboratively, and facilitates
the acquisition of new communication skills by students. Blin and Appel (2011)
argue that computer-supported collaborative writing fosters greater awareness of the
writing process to help students to gain a sense of audience and create opportunities
to focus on form and negotiate meaning. This task required collaborative behaviour
that entails collective effort and the motivation of all group members within their
sociocultural setting.

11.7 Conclusion and Recommendations

TheWikipedia translation task sets a good example of how teachers can apply trans-
lation in a technology-enhanced setting for language learning. This emerged in the
way that the student participants collaborated well and negotiated meaning through
constructive debates. It is concluded that SCT facilitated sound language learning
methods that develop students’ metacognitive skills that enabled them to focus on the
language task and transfer their skills to the real-world context. The skills attained
helped the participants to translate in a bilingual setting and to communicate effec-
tively and competently using both L1 and L2. The outcome of the translation task
influenced the way the whole learning community perceived translation in the class-
room for teaching and learning languages. The results of Wikipedia translation show
how translation, which is seen as an almost rejected and abandoned language learning
method in school, could be revived using well-structured tasks. It is recommended
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that language teachers use technological instruments such as the Wikipedia website
to mediate the kind of language learning that may be derived from different kinds of
mediation. This would enhance the use of 21st-century pedagogical skills required
in the language teaching and learning process.

Theoretically, this study posits AT as a suitable Wikipedia translation framework
which involves models of knowledge building, perspectives and artefacts to guide
the design of computer-supported collaborative learning activities. This serves as a
good model that presents student teachers with insights into their own classroom
practices and into the way they can restructure their translation tasks to focus on
communication and innovation. The use of AT is significant in addressing internal
conflict and doubt in bilingual students when dealing with new learning concepts.
This task served as a transformational tool for accommodating bilingual education
within amodern framework usingmodern research tools and pedagogies. Finally, the
study recommends the application of Wikipedia translation as a multimodal method
that highlights the notion that bilingualism should be seen as an asset instead of a
liability in language teaching and learning environments.
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Chapter 12
Educating French Teachers in the Digital
Era

Karen Ferreira-Meyers, Albertus Barkhuizen, and Karin Schmid

Abstract The COVID-19 pandemic has greatly influenced teaching and learning in
and of French and has propelled all stakeholders towards integrating easily accessible
digital technologies in their endeavours. One of the important shortcomings made
visible since the advent of the pandemic is the apparent lack of appropriate skills
to teach online on the part of teachers in general and French teachers in particular.
It was, therefore, essential to find out whether teachers of French had been trained
in the past and whether any continuous professional development had assisted them
during the pandemic (and possibly beyond). Thus, in this chapter, we examine the
ways in which teachers of French in Southern Africa (in particular in South Africa
and neighbouring Eswatini) are trained at both pre- and in-service levels. It is noted
that, for a long time (more than 30 years), French teacher education has undergone
little or no change (curriculum, pedagogical approaches, etc.). Digitisation of teacher
training and professional practices is needed to ensure that teachers arewell equipped
to assist learners from various socio-economic backgrounds to become fully-fledged
21st-century citizens, able to contribute to societal development. In order to adapt
teacher training to the current demands of technological transformation, we first need
to understand the levels of training obtained regarding teaching with technology, the
skill sets acquired and the ways in which they were acquired. We gathered data
through a survey sent to 200 French teachers and lecturers in Eswatini and South
Africa. After data analysis, we recommend that further training is necessary to adapt
to the digitisation of teaching and learning and to implement pedagogical approaches
suited to the current (and future) digital era. Our recommendations further include the
importance of creating digital spaces for teachers to engage, share and collaboratively
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develop content aswell as the raising of awareness of the benefits ofOpenEducational
Resources (OER).

Keywords French teachers · Southern Africa · Digital era · Competencies ·
Teacher education

12.1 Introduction

Using ICT and multimedia resources in teaching, foreign languages has a number
of important advantages which mainly stem from the multidimensional presentation
of educational information and the creation of a more natural—albeit virtual—envi-
ronment for learning a foreign language, especially in countries where a particular
language is not part of the linguistic ecology (in the countries under study here,
a non-Francophone context). This is the case with the French in South Africa and
Eswatini. Offering online platforms to learners gives them an opportunity to see,
hear, write and speak a foreign language which they would otherwise not frequently
encounter in their personal and professional environments.

While the importance of using ICT andmultimedia resources has been highlighted
by numerous researchers (see our literature review), it is not evident to find teachers
who are well equipped to apply these tools efficiently and effectively. Indeed, we
hypothesise that little is done to adequately prepare French teachers before they start
practising (pre-service training) or even during their professional life (in-service
training). This lack of appropriate, timely training became even more apparent when
theCOVID-19 pandemic hit us hard inMarch 2020. Schools and university campuses
were closed and teaching and learning had to go remote/online.

In this chapter, we look at how well (in terms of teaching experience, teaching
qualifications, knowledge, and skills relating to the use of technology for educa-
tion) teachers were prepared, before the pandemic and how they were able to adapt
(during the pandemic) when confronted with curriculum changes, a shift in teaching
methodology, and different personal and professional challenges due to the COVID-
19 pandemic. We also take a closer look at whether the French teachers were
offered any (online) workshops/continuous training to assist them in dealing with
the transformations brought about by the pandemic.

12.2 Context

As indicated above, our focus is on Southern Africa—in particular, South Africa
and Eswatini. French is taught in both countries as a foreign language (FLE—
Français Langue Étrangère), in addition to a first language and a second language. In
2017, there were over 225 public and private educational institutions in South Africa
offering the opportunity to learn French. This included a network of approximately
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13 Alliances Françaises, 197 high schools and 14 universities. In Eswatini, French
is part of the school curriculum (in selected primary and secondary schools) and
the language is taught in teacher training colleges (2), at universities (2), and at the
Alliance Française de Mbabane.

In both countries, public and private schools use different curricula. They have
human and infrastructural resource differences, too. This has an impact on the quality
and outcomes of teaching and learning in these institutions.

12.3 Literature Review

12.3.1 Changing Times

There are several factors that can be associated with the noticeable shift towards
the deepening of the use of ICTs in education. Amongst these factors is the 21st-
century skill set required by learners to be global citizens and to find employment in a
post-industrial economy. This set of skills comprises elements such as “creativity and
innovation, critical thinking and problem-solving; communication and collaboration;
autonomy and flexibility; and lifelong learning”, all of which are made possible
through the use of ICTs and competencies in digital literacy (Warschauer 2011, p. 13).
In order for learners to be fully equipped to succeed in the digital world, educators
need to be adequately trained and prepared for the integration of ICTs in the teaching
and learning environment. Malinina remarks that “the most important thing about
ICT in education is not the government policy but teachers themselves, their attitude
towards ICTs, their knowledge and skills to work with it, their willingness to use it
and readiness to further education in this domain” (Malinina 2015, p. 75).

12.3.2 International Teacher Training Benchmarks

Several frameworks for teacher training that involve the use of ICT have been devel-
oped since the 1990s in an attempt to create policies and set standards for interna-
tional benchmarking. These frameworks aim to accommodate the rapidly changing
role of technology and to ensure its successful implementation in educational envi-
ronments. Several key frameworks have been developed by organisations such as
UNESCO and the European Commission (Murotova and Kavilova 2020). The Euro-
pean e-Competence Framework provides a broad overview of skills in ICT that
are required in various sectors (including education), and these are divided into
five e-competence processes, namely: Plan-Build-Run-Enable-Manage (European
e-Competence Framework 2014).

A framework that is perhaps more relevant to the area of language teaching is the
ICT Competency Framework for Teachers (ICT-CFT) developed by UNESCO. This
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framework describes three phases of knowledge acquisition (technology literacy,
knowledge deepening, and knowledge creation) over six main areas:

• Understanding ICT in education (understanding and implementing policies)
• Curriculum and assessment (knowledge acquisition)
• Pedagogy (integration of technology)
• ICT (use of tools)
• Organisation and administration
• Teacher professional learning (regarding digital literacy) (UNESCO 2018).

This framework is an invaluable tool for evaluating the current policies and
teachers’ competencies with regard to the use of ICTs in education. Once the needs
in each of these areas have been determined, the direction that teacher training needs
to take will become apparent. This will ultimately allow educational institutions to
bring their goals in line with the new requirements of the digital age.

12.3.3 Digital Literacies

With regard to the various competencies for the use of ICTs in education, these can
be considered in terms of digital literacies. According to Hockly et al. (2014, p. 2),
digital literacies are “the individual and social skills needed to effectively interpret,
manage, share and create meaning in the growing range of digital communication
channels”. These skills can be categorised into four main groups: “language and the
communication of meaning” (examples include “print literacy, multimedia literacy
and mobile literacy”); information (involving “search literacy, information literacy
and filtering literacy”); connections (such as “network literacy, participatory literacy
and intercultural literacy”); and (re-)design (which is primarily “remix literacy”).
In simple terms, a person who is digitally literate is not only able to use various
technologies but also able to search, filter, evaluate and use information retrieved
through digital channels, participate in online communities through the sharing and
distributing of information, and create resources by using digital media (Jose 2016).

The need for these literacies came about due to the development of Web 2.0,
consisting of a range of tools (blogs, wikis and various social networking sites) that
allows for the active participation in the production and sharing of knowledge by
members of a worldwide community. Web users are, therefore, no longer “passive
consumers of information” but “active contributors to a shared culture” (Hockly et al.
2014, p. 3).

Digital literacy in the field of language teaching and learning can be further subdi-
vided into digital technical literacy, digital linguistic competency, digital multimedia
competency, and telecommunication competency (Biletska et al. 2021).
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12.3.4 Recent Developments

One of the most noticeable shifts in education in recent years which was further
accelerated by the COVID-19 pandemic is the inclusion of social networks such as
WhatsApp, Telegram, Signal, Facebook, TikTok and Instagram in the pedagogical
domain. These networks can be seen to “enhance pedagogical communication, facil-
itate interactive learning organisation, and strengthen communities of learners and
teachers” (UNESCO 2018). However, one of the common risks associated with the
frequent use of these networks is a strain on mental health. Other possible effects
are “online bullying and harassment” and “discriminatory speech” (ibid.). Teacher
training programmes, therefore, need to address these issues and prepare teachers to
mitigate the negative effects of social networks.

The use ofmobile technologies in the sphere of education has also seen an increase
in recent years. Devices such as smartphones and tablets allow for easy access to
the Internet and have the added possible benefit of offering a personalised learning
environment (ibid.). Their inclusion in the teaching and learning environment can
greatly increase access to education if the necessary infrastructure such as WiFi is in
place, or data is made available at a reasonable price. Consequently, teacher training
needs to develop the knowledge and skills to adequately incorporate these devices
in teaching methodologies.

Another promising development in the digital domain is the possibility of using or
adapting Open Educational Resources (OER). These resources support educational
transformation in that they are readily available to teachers on the Web without any
payment or licensing required (ibid.). They can be adapted by teachers to their own
educational contexts, which saves time, thereby offsetting one of themain drawbacks
of the use of ICTs—time consumption. However, knowing how to access and filter
the various resources that are available is a skill that needs to be acquired by teachers.

12.3.5 Offerings in Professional Development

Institutions such as the International Society for Informatization in Education (ISTE)
have offerings in professional development that address the needs of educators in
areas such as designing courses, assessment, creating a sense of community, and
ensuring equity and inclusion in online teaching and learning environments (ISTE
2021). This categorization shows that the integration of ICTs goes far beyond the
scope of knowledge and skills regarding the mere manipulation of technological
tools and that the entire teaching environment together with its various components
(technological, socio-ethical, pedagogical and professional) need to be reconsid-
ered. Ravenscroft (2001) alluded to this in the early 2000s when he stated that
the rush to include maturing technologies in distance learning could very well be
downplaying the opportunity to re-evaluate our pedagogical practices and to truly
consider processes of learning. He also argued that “e-learning initiatives have been
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technology-led rather than theory-led” (ibid., p. 134). To this aim,Hafner et al. (2015)
formulated several important questions for pedagogy. These revolve around how we
can “effectively manage information with digital tools”, “effectively communicate
using hypertext and combinations of word, image, graphics and text”, “how we can
use digital tools to manage relationships, attract the attention of an online audience,
and collaborate with peers”, “what the mindsets are that lead to the most productive
uses of digital media”, “what identities are possible in digital spaces” and, finally,
“how these identities relate to those that are possible in the classroom spaces” (ibid.,
2015, p. 2).

12.3.6 Teaching of Foreign Languages and Use of ICT

Face-to-face contact in the teachingof foreign languages is considered to be important
due to the communicative nature of the discipline and the interpersonal relationships
that are formed amongst peers andwith the language instructor. Nevertheless, studies
conducted with foreign language teachers after the onset of the COVID-19 pandemic
show that the online environment had several positive and negative effects.

In a study conducted by Gao and Zhang (2020), some teachers expressed that
their teaching was limited by the shift to online learning, as the full participation
of students was difficult to bring about. They also felt that “self-management and
metacognitive ability” became increasingly important for the students tomaster in the
distance learning environment (ibid., p. 7). This was seen to decrease the influence of
the teacher on the learning environment. Other participants in Gao and Zhang’s study
expressed more positive views, stating that the use of ICT expanded the traditional
classroom due to the inclusion of useful resources, platforms that allow for easy
and effective follow-up and the various channels of communication that livens the
learning environment (ibid., p. 7). All the participantsmentioned anxiety and psycho-
logical pressure during the initial stages of the pandemic relating to the choices they
needed to make in terms of learning platforms and resources. This was in addition
to the worry about the correct functioning of these tools (ibid., p. 7). MacIntyre
et al. (2020) also report that, amongst the biggest stressors for teachers were work-
load, family health and a sense of loss of control over the work environment. In the
Netherlands, Van der Velde et al. (2021) report that the shift to online learning was
rather positive all around due to the country being relatively well equipped for online
learning.

There is limited research published on the teaching and learning of French in
Africa during the pandemic. Opaluwa (2020) noted the importance of all stake-
holders working together to ensure continued French language teaching and learning
during the pandemic, while Ferreira-Meyers and Dlamini-Zwane (2021) highlighted
the need for the inclusion of socio-constructivist, collaborative and active learning
paradigms in the online teaching and learning of French, as well as the adoption
and/or adaptation of policies on the shift (or extension) to online education.
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12.4 Methodology

Our main research question was whether teachers of French in two Southern African
countries—namely, South Africa and neighbouring Eswatini—received adequate
training to teach and support their students’ learning through the use of technology
and digital resources. In order to respond to this question, we intended to find out
which teaching and learning methodologies and principles were used before the
COVID-19 pandemic started and how the pandemic has had an impact on these.

In this study, we chose a survey research design as our procedure for collecting,
analysing and combining both quantitative and qualitative data to better under-
stand the uptake and usage of technology and digital resources by practising French
teachers in Southern Africa before and during the COVID-19 pandemic.

A questionnaire, consisting of 28 multiple-choice and open-ended questions, was
sent to 200 participants, and responses were collected from 14 participants from
private and public primary and secondary schools in South Africa and Eswatini. The
respondents were identified through convenience sampling. We adopted this method
because of “proximity”; in this case, proximity referred to the fact that we had the
e-mail addresses of the sampled 200 participants. In addition, convenience sampling
is uncomplicated and economical. It was impossible, especially during the pandemic,
to reach the entire population of French teachers in South Africa and Eswatini.

Out of the 14 responses, we received, after gentle reminders for participation had
been sent out, 12 responses were from practising teachers in public schools, while
two were gathered from private schools; 10 responses came from South African
teachers and four from teachers located in Eswatini.

The study participants (hereafter referred to as P1–P14) came from a wide age
range with an equally large distribution of experience. The collective teaching
experience of roughly 95 years was divided as follows:

The low response rate (14 out of 200, or 7%) is regretted but was probably influ-
enced by the pandemic. Nevertheless, it has been noted, pre-pandemic, that mailed
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surveys yield a considerably lower response rate than surveys that are distributed
personally (Roth and BeVier 1998) and “using electronic administration modes (e-
mail) may result in lower response rates due to concerns of Internet security, the
receipt of electronic ‘junk mail’ or ‘spam’, and lack of personal relationship between
researcher and respondents” (Sills and Song 2002).

All respondents participated on a voluntary basis, and informed consent was
obtained from all of them. In addition, ethical clearance was sought and obtained
from the South African university where one of the researchers was permanently
employed at the time of the study.

12.5 Findings and Discussion

12.5.1 Teachers, Methods and Changes

Various degrees and courses were completed by the participants in preparation for
a career in teaching FLE. Where some participants held only primary education
teaching diplomas (one participant), some had PhDs in French linguistics (one partic-
ipant). Nine participants indicated that they had obtained a BA degree in French or
language-related fields. Four participants completed the South African Diploma in
Higher Education (DHE)—a requirement to teach at the high school level in South
Africa for individuals who have not completed a degree in education but rather
in a subject field (e.g., French). The South African DHE programme is restricted to
university graduates. Seven participants indicated that they had completed aMaster’s
degree in teaching FLE.

Of all the cited qualifications, only one participant indicated that the course (MA
TFLE, Université Lyon 2) included some type of digital environment teacher training
for a module for Teaching French for Specific Purposes (FOS). P14 stated that this
module catered to online pedagogies like teaching through Skype and+Moodle. The
same MA course included modules that were specifically designed to teach students
how to create video material and pedagogical resources from multimedia sources.
This course structure directly aligns with the ICT-CTF framework as proposed by
UNESCO with regard to pedagogy (integration of technology), ICT (use of tools),
and teacher professional learning (digital literacy).

Before the start of the COVID-19 pandemic, most participants had attended
various workshops related to the teaching of FLE. Three participants (P2, P8, P11)
mentioned having learnt about online teaching tools during these workshops. Only
two participants indicated that they had not attended any workshops before the
outbreak of the pandemic.

Among all participants, the overall understanding was that teaching should be
learner-centred and an attempt to broaden horizons while instilling a passion for the
subject matter.
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The communicative and action-based approaches represent the two main foreign
language teaching approaches used by the participants without necessarily alluding
to the inclusion of ICT in the classroom and broader learning environment. Two (P10
and P11) of the 14 participants explicitly stated that they used a mixture of these two
approaches. P3 admitted not knowing what approach was used in class, P8 indi-
cated that a variety of approaches were used, whereas P4 claimed to use an original
personally developed approachwithout giving further details as towhat this approach
entailed. In addition to using the communicative approach, P14 claimed that they
attempted to include the neurolinguistic approach that focuses mainly on the implicit
grammatical acquisition,whereasP7 expressly focusedon traditional grammar-based
teaching. P2 simply described the approach as being FLE without further delibera-
tion. As regards the third category of the ICT-CFT framework (pedagogy), there was
very little consensus among teachers about the most relevant pedagogical approach
in foreign language teaching. Considering the preceding information, we can infer
that there is even less consensus about the best pedagogical approach to undertake
where ICTs are concerned.

As the COVID-19 pandemic struck, Southern Africa and teaching moved from
face-to-face to remote and often fully online environments; important changes in
pedagogy were expected. However, only four participants adopted new teaching
approaches and methodologies that they believed were better suited for online envi-
ronments. Eight participants categorically denied that they hadmade changes to their
teaching methods, but two participants (P7 and P13) highlighted that, although there
were no changes in the methods, the mode of delivery changed from face-to-face to
online, and thus this naturally included an enhanced use of ICT. Two other partic-
ipants (P2 and P4) mentioned that they were not certain about a change in method
but that they had started including more digital resources. Based upon the evident
abrupt inclusion of more ICT in the learning environment and by taking the teachers’
previous training (where little attention was given to ICT) into account, one could
estimate that a number of issues arose due to an absence of a competency frame-
work for teachers (see Sect. 12.3.2 for more information on the ICT-CFT). This
sudden shift would not have allowed teachers to undergo the required training prior
to implementing ICT in their teaching environment.

Furthermore, although they represented themajority of the participants, only eight
teachers adapted their syllabus due to factors relating to the COVID-19 pandemic. In
most cases, fewer assessments and compressed syllabi were presented. P14 indicated
that assessment types changed to includemore oral thanwrittenwork to stop students
from presenting machine translations as their own work. These point to UNESCO’s
category 2 (Curriculum and Assessment).

12.5.2 Recent Training

In the first 14 months since the start of the COVID-19 pandemic and national
lockdowns in South Africa and Eswatini, eight participants attended a variety of
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teaching FLE workshops. P14 was in the process of completing a Master’s degree
and participated in two extra workshops.

Of the workshops attended during this period, two workshops were on preparing
learners for language benchmark tests; three dealt with online teaching (practice and
theory), of the workshops did not include adapting strategies for online and remote
teaching; and one dealt with the adaptation of curriculum to the adjusted academic
calendar. Unfortunately, five participants did not attend any workshops.

Twelve participants indicated that they used more digital resources in their
teaching since the start of the COVID-19 pandemic. Two participants claimed they
used the same number of digital resources. One of the latter, P14, started using social
network platforms like WhatsApp in teaching even before the start of the national
lockdown in South Africa and claimed the transition to fully online teaching was
smoother because of this. Unanimously, the participants agreed that using digital
tools in teaching was a positive experience. Importantly, we note that an increase
of digital resources in the classroom does not automatically translate into their
effective use, whether it be by teachers or learners. The relatively low number of
completed training sessions on the use of ICT and adaptation of curriculum for the
digital learning environment in addition to the existing confusion as regards teaching
methodologies should be seen as a matter of concern. It is also possible that a surflux
of digital resources in the classroom for the sake of including them without proper
understanding of how to use them could contribute to adding to the issue.

12.5.3 Inconveniences and Advantages of Using ICT
in the FLE Classroom

The participants indicated the following challenges linked to teaching in an online
environment during the COVID-19 pandemic:
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In general, the support given to the participants by their institutionswaswelcomed.
Only one participant (P9) indicated that the institutional support was poor. Two
participants (P1 and P10) mentioned that the support was developing, and P13 and
P14 received no extra support from their institutions. The random administration
of institutional training only underlines the need for a framework, as suggested by
UNESCO, to benchmark training across institutions. Once such a framework exists,
training focused on digital literacy development becomes an attainable goal.

Despite the general belief among the participants that the use of ICT would
encourage learners to participate, eight participants claim that learners were not
motivated (as was the case in Gao and Zhang’s study highlighted in Sect. 12.3.6).
Given the 2020/2021 health crisis, during which this study was conducted, we have
to consider that it was not necessarily only the use of ICT that negatively impacted
learners’ will and motivation to participate in learning and that the mere integration
of ICTs does not automatically equate to motivated high school learners.

The participants indicated the following advantages of the enhanced use of digital
tools in teaching:

The use of ICT in the FLE classroom appears to be a positive addition to the
teaching experience (P3, P9, P12). As theCOVID-19 pandemic forcedmany teachers
to enter the digital era (P10), the benefits are numerous and widely appreciated. Time
saved on marking and other menial administrative tasks (P1) can now be repurposed
to make the overall process more efficient (P5). The participants were also convinced
that, while the use of ICT in the FLE classroom environment allowed learners to
be more independent in that they could easily access required resources (P11), it
also encouraged student-resource, student-student and student-teacher engagement
and participation (P4). P5 and P8 made special mention of the detailed individual
feedback that was easier when using video and voice recordings as marking tools.

Digital native learners also find it easy to navigate online learning tools and plat-
forms, and this could be used as an advantage by the teachers who can rest assured
that navigating ICT would not distract learners from the content.
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The following inconveniences linked to the enhanced use of digital tools in FLE
teaching were highlighted by the participants:

When it comes to student-teacher interaction, the biggest concern from the
teachers’ point of view was the sudden lack of control over activities and progress
(also see findings by MacIntyre et al. (2020) in Sect. 12.3.6). Previously, in-class
human interaction gave the teacher the opportunity to encourage, evaluate and track
learner progress. Furthermore, judging from the questionnaire answers, the partic-
ipants seemed concerned that the online environment favoured a lack of student
participation over which teachers had little control, as it was easy for students to
“disappear” from the learning environment by switching off their cameras (P14).
This lack of participation also limited spontaneous language production (P7) and
promoted delayed thinking and problem-solving, which, according to P9, forced
learners to become more reliant on “gadgets as […] sources of information” instead
of fruitful student-teacher interaction. One would like to see teachers having the
skill to accompany learners to develop digital literacy through conscious interaction
around digital tools and subject matters. These findings are in direct contradiction to
the findings discussed in the paragraphs that deal with the advantages of including
ICT in the teaching environment, as our study participants also indicated that inter-
action was rather stimulated by technology. The gap possibly exists between initial
participation anduse of ICT that ismetwith enthusiasmand later usewhen the novelty
has worn off, and students and teachers alike start experiencing screen fatigue that
could put unnecessary strain on the student-teacher relation and has a negative impact
on the mental health of both parties (see Sect. 12.3.4). The notion that interest fades
as the novelty of ICT in the FLE classroom wears off could point to the unsuccessful
integration of digital tools and necessary adaptation of pedagogy.

Without suitable adaptation of learning material, teachers could also fall “into
the trap of online quizzes” as the sole means of evaluation (P1). With this type of
evaluation being done at home, there is little control over the honesty of learner partic-
ipation. This issue ultimately highlights the need for teachers to be well equipped
and fully digitally literate in order to manage all ICT aspects in the teaching environ-
ment. Furthermore, continuous training and lifelong learning become a requirement
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for teachers to keep up with developing ICT trends and how these trends could be
used in the foreign language classroom. These preliminary suggestions all point to
the six categories listed in the UNESCO framework (see Sect. 12.3.2) namely, under-
standing the role of ICT in education, knowledge acquisition, integration of tech-
nology, use of tools, organisation and administration (also of training), and digital
literacy (UNESCO 2018).

12.5.4 ICT Tools, Applications and Platforms

The teacher participants in this studymade use of a variety of both interactive and one-
directional platforms to engage with students, communicate information, stimulate
learning and request students to complete assessments.

The following ICT tools were indicated as most frequently used by the teachers.

The telecommunication smart-device applicationWhatsApp is currently the most
popular digital tool used by FLE teachers in Southern Africa; video-conferencing
applications such as Zoom and Google Classroom follow suit. It is important to
note that the most popular applications and platforms are mostly communication
or video-conferencing applications and not teaching and learning management plat-
forms per se. The use of podcasts and vodcasts—whether personally created or third-
party content, includingYouTube channels and vlogs—could underline an interesting
blend between real-time contact lessons via the various communication platforms
and audio-visual material that the learner would be able to access without immediate
intervention from the teacher.
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Despite the rapidly growing OER databases, high school teachers seem reluctant
to use these resources in their teaching. The relative newness of OER in Southern
African pedagogical circles could be a reason for its absence in the participants’
classes. Although only one participant (P1) commented on the idea that creating ICT
resources is time-consuming, the easy access to OER could still be an underplayed
factor that leads to reluctancy among teachers. The fact that none of the participants
indicated the use of OER leads us to believe that not enough is being done to promote
the use and benefits of these valuable, time-saving resources. The skill to source OER
successfully is also questioned, and further investigation is needed to understand the
extent of the participants’ digital literacy (see Sect. 12.3.3) with regard to information
processing.

12.5.5 Need for Adequate Training

Although some participants said that they were not interested in further training (P3,
P8, P11), the desire for continuous training at various levels was emphasised among
11 participants. The participants expressed the need for training that would provide
the necessary tools to successfully adapt existing teaching methodologies for online
(and distance) learning and how to design methods that would cater to hybrid class
environments (P1, P4, P10, P13, P14). Apart from theoretical skills, the participants
expressed the need for training on the various learning and most popular applications
currently used in online teaching (P5, P6) as well as on the integration of emerging
applications into the FLE classroom environment (P2). This particularly speaks to the
need not only for subject knowledge and literacy but also for broader digital literacy
among teachers and pedagogical content developers who are ultimately responsible
for the proper integration of ICT in the FLE classroom.

In this study, we set out to discover how FLE teachers changed their teaching
methodologies and if they were adequately trained prior to the COVID-19 pandemic
to adapt swiftly and with ease to the new teaching environment and demands.

The shift in delivery mode did not imply the necessary change in methodology
as expected, and most teachers depended on ICT for communication purposes only
(see Sect. 12.5.4). The lack of in-depth understanding by some of the participants
of language teaching methodologies (see Sect. 12.5.1) shows that even the methods
used in the classroom before the start of the COVID-19 pandemic are questionable.
We could, therefore, also argue that not only was the training offered by institu-
tions during 2020 inadequate to equip language teachers successfully for the online
environment but prior training was in some cases not up to standard either. We
acknowledge that some ICT training during the 2020–2021 period was successful,
as teachers were able to navigate and incorporate ICT (communication mostly) in
their endeavours.

The somewhat contradictory findings discussed in this chapter testify to the overall
need for further teacher training in ICTs and the importance it will play in the future
development of teaching and learning platforms and teaching applications. Teachers
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also need to be trained to understand the true nature of their own approaches to
language education and how these approaches can be adapted to incorporate the use
of ICT without merely thinking that using technology to communicate constitutes a
blended learning approach. Overall, and despite some misunderstanding about how
to incorporate ICT fully in the teaching and learning experience, the participants
were largely in favour of the use of ICT in the FLE classroom. Teachers seem to
be aware of the multitude of advantages (and inconveniences) that ICTs could bring
to the learning experience. The full use of these technologies should be explored in
more depth through well-structured teacher training in an attempt to merge and adapt
teaching approaches with the online environment and, in so doing, equip teachers to
navigate this space successfully with their learners.

12.6 Recommendations

The study findings allowed us to formulate recommendations for the training of
French teachers in Southern Africa, particularly relating to the use and integration of
ICTs in their pedagogical approaches and teaching methods. Clearly, the COVID-19
pandemic has brought to the fore a number of teaching aspects that many teachers
lack.

In order to enhance teacher training and subsequently teaching (and learning)
practices in the (online) classroom in both South Africa and Eswatini, we suggest
the following:

• Design and adoption of an adequate framework for skills acquisition and devel-
opment for the use of ICTs in the classroom within the geocontext of Southern
Africa where digital resources can sometimes be scarce;

• Development of new pedagogical approaches that cater to hybrid and fully online
environments (not just adaptation or pandemic “crisis management”);

• Introduction of digital skills/literacy in teacher training programmes (Biletska
et al. 2021);

• Creation of digital spaces for teachers to engage, share and collaboratively develop
content;

• Awareness-raising of the benefits of OER and the use, adaptation and contextu-
alisation, of OERs for the FLE classroom;

• Training by language experts on the use of different applications in the language
classroom: this training, in particular, should not be theoretical in nature—listing
or describing applications, platforms and systems—but practical. The training,
both at the initial and in-service level, should practically show how these apply
to language teaching and learning.

One of the main aspects of the use of digital tools and working in an online
environment in the context of Southern Africa is linked to the cost of data. We
recommend that this be dealt with at a national policy-level first and foremost. Policy
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development, together with appropriate frameworks for initial and in-service teacher
training, is urgent.

Given the multitude of avenues that can be pursued to qualify as a French teacher
in South Africa and Eswatini (as can be seen from the data we have collected), in
addition to the low number of teachers who have completed a DHE (only four out of
14 in our sample), training by means of the national education system does not seem
to be the most effective and reliable avenue for the development of competencies
in integrating ICTs in teaching. For this reason, we feel that there is a need to
bring teachers together for training purposes through other channels (organised by
federations/organisations of French teachers) in order to share knowledge and skills
from their “self-learning” experiences. This can be done through online meetings
(national conferences, webinars, forum discussions, and websites for the sharing of
digital resources).

Further research on teacher education, ICT integration in teaching and learning of
foreign languages (e.g., French) in Southern Africa and beyond, before, during and
after the COVID-19 pandemic, is required. There are too many questions awaiting
answers if we want languages to be taught in such a way that they assist learners to
become 21st-century citizens capable of meaningfully contributing to national and
regional socio-economic development.

12.7 Conclusion

The brief study on French teachers, COVID-19 and ICT integration examined how
Southern African educators fared during the worldwide pandemic which forced us to
go online in many aspects of our daily lives, profession included.While our intention
was to reach as many French teachers in South Africa and Eswatini as possible,
only 14 participants (out of 200 who received the questionnaire) responded to the
survey which was administered online in August–September 2021. Nevertheless,
the research findings indicate a lack of understanding of pedagogical approaches
and teaching methods on the part of the participants, especially when it comes to
online teaching and learning. In addition, even though some teachers appreciated the
support and resources provided by their work environments, many noted the need for
continuous and additional training regarding the integration of ICT in the teaching
and learning of foreign languages.

Our recommendations are multiple: there is a need to develop pedagogical
approaches which will allow teachers to integrate ICTs to fully benefit from the
opportunities and advantages offered by virtual learning environments, to develop
themselves professionally, before they start teaching and also while they teach. The
COVID-19 pandemic has clearly demonstrated that change is inevitable, especially
in an educational setting and that teachers need to be flexible, motivated and ever-
ready to learn new skills. The education system cannot depend on teachers’ voluntary
and personal updating of skills. Institutions, ministries of education and all stake-
holders must offer opportunities for updating teachers’ skills and knowledge. This
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is in line with what scholars have been requesting since at least the beginning of the
21st-century.
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Chapter 13
Digital Pedagogy for Mathematics
and Technology Education: Exploring
the Initiatives at One South African
Teacher Education Institution

Jayaluxmi Naidoo and Asheena Singh-Pillay

Abstract In the Fourth Industrial Revolution era, globally, the use of digital peda-
gogy is progressing swiftly. This chapter discusses the findings of a qualitative study
that exploredmathematics and technology education students’ perceptions and expe-
riences of digital pedagogy in a developing country. The chapter focuses on one
teacher education institution’s initiatives to empower mathematics and technology
education students to prepare them for teaching and learning in the digital age. The
studywas framed by connectivism, a network learning theory guided by the view that
learning is a lifelong process that continuously acquires new information. For this
study, postgraduate mathematics and technology education students who are also
practising school teachers were invited to interactive online workshops and inter-
views focusing on teaching and learning using digital tools. Apart from showcasing
the effects of the digital age on the teaching and learning process, this study’s find-
ings indicated the challenges of using digital pedagogy in a developing country. The
advantages of virtual collaboration inspired by digital pedagogy are also discussed in
this chapter. These findings have relevance globally and nationally when considering
the perceptions, experiences, and implications of digital pedagogy in a developing
country.

Keywords Connectivism · Digital pedagogy · Online learning ·Mathematics ·
Technology · Students

13.1 Introduction

The digital world has entered education environments, with technology progres-
sively being used to deliver education innovatively. Technology is increasingly used
by society for various activities daily (Qurat-ul et al. 2019). Also, in the Fourth
Industrial Revolution (4IR) era, there are mixed debates on how existing education
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environments should be transformed to support and incorporate digital pedagogy.
Moreover, digital pedagogy developments have provided lecturers access to various
digital tools and interactive digital platforms to change their 4IR education environ-
ment. Globally, institutions are introducing remote and online learning within their
curricula, and digital pedagogy is essential to facilitate remote and online learning.
In mathematics and technology education contexts, coupled with embracing online
learning, are issues of what it means to incorporate digital pedagogy in a developing
country.

In this study, digital pedagogy provided students and lecturers with various digital
tools and platforms to discuss knowledge, content, perspectives, solutions to prob-
lems, assessments, skills and attitudes that aimed to encourage and guide online
teaching and learningvia the Internet.1 Also, in this study, digital platforms anddigital
tools were aided by digital devices, for example, computers, document cameras and
mobile devices that support digital pedagogy through video, audio, images and text
(Peachey 2017). Digital tools in this study included, for example, websites, software
programmes, PowerPoint presentations and online resources. Thus, digital pedagogy
endorses digital platforms to effectively integrate digital tools and devices during
teaching and learning (Buzzard et al. 2011). Consequently, digital platforms assist
lecturers in using digital resources and tools to upload learning materials online.
For example, the digital platforms Learn 2021,2 Zoom3 and Microsoft Teams4 are
combined software solutions that support online teaching and learning.

This study sought to respond to the main research question: What are postgrad-
uate students’ perceptions and experiences of initiatives used at their university to
empower and prepare them for teaching and learning in the digital age.Moreover, this
study was conducted during the COVID-19 pandemic era. The COVID-19 pandemic
has transformed life, resulting in lockdowns globally. Globally, in the 4IR era, and
contemplating the novel COVID-19 pandemic conditions, higher education insti-
tutions (HEIs) favour digital tools, digital devices and digital platforms to support
digital pedagogy. Digital pedagogy, an approach for using digital platforms to teach
and learn, is therefore seen as a means of avoiding the spread of the transmittable
COVID-19 virus (Murgatrotd 2020).

1 The Internet is a global system of connected computer networks that comprise government,
public, business, private, academic and business systems linked by wireless, electronic and optical
networking technologies.
2 The Learning Management System (LMS) that is being used at the participating university is
Learn 2021. This LMS is an open-source e-learning/online/digital platform.
3 Zoom is a software application (app). This app allows one to network virtually with colleagues,
family, friends and students when communication through face-to-face means is impossible. Zoom
is used as an official digital platform for meetings, lectures, tutorials, consultations and practical
sessions at the participating university.
4 Microsoft Teams is an online platform developed by Microsoft. This digital platform is
used by the participating university for chats, tutorials, sharing documents, meetings, lectures,
videoconferencing and communication for students and lecturers.
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13.2 The Fourth Industrial Revolution

In the Fourth Industrial Revolution (4IR) era, digital tools, digital devices and digital
platforms transform the way we go about our daily lives. Moreover, the 4IR encom-
passes diverse approaches to integrating technology within society and the human
body (Schwab 2016). In higher education environments, lecturers and students may
be at different readiness levels for success in the 4IR; they may be digital immigrants
or digital natives. Digital immigrants may obtain information on how to use digital
tools. Rather than working online, they may initially examine their printed notes
before going to the Internet for assistance (Helsper and Enyon 2009). In contrast,
digital natives are acquainted with digital tools, devices and platforms, for example,
the Internet, computers, smartphones and other digital tools, devices or platforms
(Helsper and Enyon 2009). Digital natives would most probably thrive when using
digital tools, devices and platforms when learning. However, digital immigrants
may need additional support when using digital tools, devices and platforms. Thus,
lecturers need to be aware of their students’ abilities concerning their familiarity with
digital tools, devices and platforms. This awareness would assist the lecturer when
preparing and presenting the philosophies of the 4IR within the higher education
environment.

Also, educational institutions need to change to adequately prepare their students
for success in these situations (Butler-Adam 2018), and the 4IR influences the role
of higher education in successfully preparing students for the digitally advanced
society. To be successful, lecturers should take advantage of 4IR prospects. We need
to change our pedagogy to include the effective use of digital tools, devices and
platforms. Moreover, there has been criticism of the effect of the 4IR on devel-
oping and underdeveloped countries. Some countries do not have access to digital
devices, stable Internet services, effective digital platforms, or adequate infrastruc-
ture to ensure that all members of society can access the essential digital devices to
equally participate within a digitally progressive community (Zervoudi 2020). Apart
from access to necessary digital tools, devices and platforms, to be successful in the
4IR, a vital requirement is training in the effective use of technology (Oprea 2014;
Zervoudi 2020). Students and lecturers need to be adequately prepared to use tech-
nology within education environments, and they need to have the necessary exposure
to digital pedagogy. However, in most underdeveloped and developing countries, for
example, SouthAfrica, preparing students and lecturers for digital pedagogy has only
just commenced, and we now find ourselves amid the global COVID-19 pandemic.
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13.3 Digital Pedagogy in Developing Countries

Its economic contribution often defines a country, and a developing country is a
country with a “lower gross domestic product (GDP) per person” (Kuepper 2021,
p. 1–3). The use of digital pedagogy has consequences for students in HEIs who
live in a developing country, for example, South Africa. This is particularly valid for
students living in contexts that are not conducive to online learning and teaching. For
example, using a generic digital teaching and learning approach at HEIs can affect
learning outcomes and the level of student performance (Sánchez and Singh 2018).
In addition, a student’s social background may influence achievement (Panthi 2016)
due to the unequal educational opportunities available to students at HEIs (Ndimande
2016). In most South African HEIs, students are from rural contexts. They have
limited access to essential services, such as housing, sanitation, internet connectivity
and electrification (TheWorld Bank 2018). In addition, all South African students do
not have access to digital tools, digital devices, the Internet, data and other resources
required to participate equally on digital platforms. Consequently, higher education
students who live in rural contexts are limited from participating equally in higher
education environments that favour digital pedagogy.

Thus, one of the significant concerns in higher education is ensuring equal access
for all students, especially in developing countries (Gegel et al. 2015). At the same
time, research has been conducted on using technology inmathematics higher educa-
tion (Naidoo 2015; Schuck 2016). However, not much research has been conducted
focusing on the implications of digital pedagogy for mathematics and technology
higher education students living in unequal social contexts. The introduction of new
technologies has changed pedagogy for HEIs globally. The physical presence of
students is not necessary; however, this has implications for students from lower
socio-economic backgrounds (Kromydas 2017). Students in developing countries
may not participate actively and equally in online/digital higher education environ-
ments, resulting in unequal outcomes (Sánchez and Singh 2018). This is of particular
concern, since mathematics and technology teacher education in the 4IR era requires
that lecturers are prepared to include digital tools, devices and resources effectively
within their contexts (Adom and Aravind 2019; Naidoo and Singh-Pillay 2020).

13.4 Digital Pedagogy for Mathematics and Technology
Education

To prepare teachers for the twenty-first century, they must use digital pedagogy
in their teaching (Pongsakdi et al. 2021). The use of technology by society has
changed the way we network, think and conduct our day-day activities (DeWet et al.
2016). Digital tools, devices, platforms and resources advance novel approaches for
thinking, collaborating and communicating (Klopfer et al. 2006). Pope andMayorga
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(2019) emphasise that many online platforms guide students’ learning and achieve-
ment through education-based teaching and learning applications. The advantages
of using digital tools, devices and platforms in mathematics, science and technology
education have been reinforced by researchers (Cheung and Slavin 2013; Guzey and
Roehrig 2009; Persson 2011). Also, digital tools, devices and resources can provide
different problem-solving methods (Yang and Kwok 2017) and promote student
collaboration in mathematics and technology educational environments (Naidoo and
Singh-Pillay 2020).

In the 4IR, globally, education institutions are inclined to use digital tools for
teaching and learning. So, too, in the study under focus, digital tools, devices, plat-
forms and resourceswere used to teach and learnmathematics and technology educa-
tion within a higher education context. Consequently, if digital pedagogy is going
to be embraced, lecturers’ knowledge of using digital pedagogy is essential to guar-
antee that digital tools, devices and platforms are used successfully (Qing 2003).
Therefore, the lecturer must select suitable digital tools and resources to support
students’ learning when using digital tools, devices and platforms. Hence, designing
digitally integrated lectures needs to be in harmonywith the digital tools, devices and
resources to provide maximum support for students’ understanding (Drijvers 2013).
Moreover, research (Adom and Aravind 2019; Cheung and Slavin 2013; Guzey and
Roehrig 2009) has shown that using digital pedagogy for learning has advanced
students’ performance in mathematics, science, and technology education.

Research has been conducted on digital pedagogy, for example, dynamic soft-
ware programmes in mathematics (Segal et al. 2021). Research (Dogruer and Akyuz
2020; Yeung and Ng 2021; Zhang 2021) has shown that using dynamic geometry
environments enhances students’ reasoning and conceptual understanding of the
area and volume of three-dimensional (3D) shapes. Thus, the use of geometry soft-
ware programmes was necessary for the study under focus. The mathematics work-
shop activities focused on using digital tools and a geometry software programme
(Geometer’s Sketchpad) to teach and learn the area and volume of 3D shapes.

For the technology education workshop activities, it was essential to raise aware-
ness about the use of indigenous technologies for extending the lifespan of materials
and the recycling of plastics. Globally, plastic waste has become a considerable chal-
lenge and endangers the environment (Awoyera and Adesina 2020). The recycling
of plastics reduces the release of carbon dioxide into the air, which impacts global
warming; in addition, recycling diminishes the use of oil and reduces the amount
of waste produced (Hopewell et al. 2009). Moreover, it is important to consider
ICT when teaching and learning about food preservation and extending the lifespan
of materials. Using indigenous and new technologies to teach about the processes
and skills involved in food preservation can enhance food security, ensure safe and
sustainable food products, and reduce global warming (Raheem et al. 2019).

Although technology contributes to advancements in society, many students are
still not competent technology users (Bennett et al. 2008) or do not have the digital
devices required to effectively participate in a digital environment. South Africa is
a developing country and, as such, students’ access to digital devices is diverse.
Challenges persist as students continually learn new skills in a digitally advanced
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society (Ng’ambi et al. 2016). Educational environments need to be improved to
prepare students to succeed in these environments (Butler-Adam 2018; Wahyuni
2018).

13.5 Exploring the Theory of Connectivism

The development of the theory of connectivism has been encouraged by advances
in digital pedagogy and technology. Within the ambits of connectivism, students
engage with digital pedagogies and interact on digital platforms to reflect on, share
and improve their current knowledge and understanding.

Connectivism is a theory of learning proposed byGeorge Siemens and is pertinent
in our current digital era (Downes 2019). Siemens (2005) suggested that connectivism
as a theory of learning is strengthened by existing digital tools and is founded on the
view that the ever-present ICT impacts students’ lives, learning and communication.
Similarly, technology is necessary to develop digital pedagogy (Yang and Kwok
2017). Technology has transformed pedagogy such that digital pedagogy can develop
successful teaching and learning by promoting online collaborations among students
and lecturers (Vululleh 2018). While digital tools, devices and resources can support
teaching and learning success, within the ambits of connectivism, digital devices
and resources need to be readily accessible to all students, since accessibility has
important consequences for student achievement and collaboration (Gilbert 2015).

Siemens (2005) maintained that connectivism could be regarded as a restruc-
tured form of constructivism appropriate for the technological era. Connectivism is
a network system of information that emphasises using digital tools and resources
to improve and extend online communication (Downes 2019). Integrating digital
tools within education environments has been beneficial, as they have contributed to
inspiring anddeveloping higher-order thinking skills among students (Murphy 2016).
Also, the valuable impact of integrating digital tools for teaching and learning can
provide students with varied methods to complete their tasks independently (Ahmad
2015).

Connectivism supports students as they collaborate, communicate knowledge,
solve and complete tasks (Downes 2019). Connecting students online with digital
tools and resources does not essentially occur in a particular education environment;
this is ubiquitous due to access to the Internet (Bell 2011). Thus, connectivism offers
the lecturer a way of demonstrating aspects of teaching and learning that may not
be directly observed or experienced (Duke et al. 2013). Connectivism suggests that
knowledge, understanding and information advance in a system due to the collab-
orations within the group (Downes 2019). Thus, collaboration is reinforced within
the ambits of connectivism, and opportunities for individual student learning are
supported (Kizito 2016).

In this study, digital pedagogy enhanced the participants’ understanding of using
digital tools when teaching mathematics and technology education. The notions of
connectivism were evident in this study as participants interacted via the digital
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platforms to complete each workshop task. Thus, the tasks were completed after
participants had engaged via digital platforms (Zoom,Microsoft Teams, Learn 2021,
and WhatsApp) with the researchers and other students. In this study, the theory of
connectivism was also helpful in illustrating how the participants adapted to using
digital pedagogy. It was apparent that the participants made connections with current
and new knowledge. Subsequently, after actively participating in the interactive
digital-basedworkshops, the participantswere invited to semi-structured virtual indi-
vidual interviews. The interviews aimed to identify the participants’ perceptions of
using digital pedagogy for teaching and learningmathematics and technology educa-
tion within the ambits of connectivism. The connections between current and new
knowledge made by the participants were discussed further during the interviews.

13.6 Research Methodology

13.6.1 General Background

This qualitative, interpretive study explored digital pedagogy for mathematics and
technology education and the initiatives used at one teacher education institu-
tion during the 2020 academic year. This institution is located in KwaZulu-Natal,
South Africa. Gatekeeper approval, access and ethical clearance were obtained from
the participating institution’s research office. Participants were given an informed
consent letter that outlined the purpose and various phases/stages of the study. Data
were generated through interactive onlineworkshops andonline interviews via digital
platforms. The participants’ right to withdraw from the research should they wish to
and request for permission to record the interactive online workshops and individual
online interviews were also stated in the consent form. Moreover, the confidentiality
and anonymity of all participants were guaranteed by using pseudonyms instead
of the participants’ names. Pseudonyms were created in the order the participant
was interviewed. For example, Participant 2 refers to the second interviewee, and
Participant 15 refers to the fifteenth interviewee.

13.6.2 Sampling

The study population comprised of Bachelor of Education Honours (B.Ed. Hons)
in mathematics and technology education students registered at the participating
university.All students enrolled for an honours degree inmathematics and technology
education at the participating university were invited to participate. A total of 64
B.Ed. Hons students were invited to participate in the study. Of the 64 B.Ed. Hons
students who were invited to participate, 43 responded positively. Participation in
the data generation phase for this study was voluntary (Šorgo and Špernjak 2020).
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Participants who did not agree or volunteer to participate in this study were excluded
from the pilot andmain study selection. All study participants were alsomathematics
or technology school teachers, the cases under investigation.

13.6.3 Pilot Study

A sample of 10 participants was selected at random for the pilot study. The pilot study
was conducted to ensure the reliability and validity of the research instruments and the
research process. As a result, the research instruments were modified. For example,
the interview schedule was revised so that the questions were clearly defined, well-
structured and easy to understand. In addition, probing questions were rephrased to
eliminate vagueness. The language used during theworkshops and the interviewswas
specific and straightforward to increase dependability. The remaining 33 participants
participated in the main study. Data were generated by conducting two interactive
online workshops and individual semi-structured online interviews.

13.6.4 Interactive Online Workshops

For the main study, two workshops were conducted. Thirty-three participants partic-
ipated in these workshops. The researchers facilitated these workshops held on two
Saturdays during the second semester (July–December) of the 2020 academic year.
One workshop was conducted using the Microsoft Teams platform, and the second
workshop was conducted using the Zoom platform. The workshops lasted approxi-
mately six hours per Saturday,with twobreaks between the onlineworkshop activities
(one 30 min tea break, and a one-hour lunch break). The workshops were focused
on exploring digital pedagogy for mathematics and technology education. Activi-
ties focused on exploring the initiatives of the one institution under focus. These
initiatives empowered mathematics and technology education students to prepare
them for teaching and learning in the digital age. The workshops’ content included
teaching and learning surface area and volume of 3D objects, as well as teaching and
learning processes involving indigenous technologies. The mathematics workshop
activities focused on enhancing students’ conceptual understanding of calculating the
volume and area of 3D shapes. Students were given the opportunity to manipulate
and drag shapes on their screens during the workshops while using the Geometer’s
Sketchpad programme. Consequently, students could see the effects of these hands-
onmanipulations on the final solution for the area and volume of the 3D shapes under
focus.

The learning activities formathematics and technology educationwere not linked,
since the mathematics activities were conducted with participants who taught math-
ematics at schools. The technology education activities were undertaken only with
participants who taught technology education at schools. The learning outcomes for
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the mathematics activities focused on the participants’ ability to use formulae for
measuring area, surface area, perimeter, the volume of 3D objects, and select and
convert between suitable units of measurement. The learning outcomes for the tech-
nology activities focused on the participants’ ability to apply technological processes
and skills to extend the lifespan of materials using indigenous technologies. Addi-
tionally, recycling plastics to provide the raw material for manufacturing new plastic
products was also discussed during the interactive online workshops. This topic was
specifically selected due to the global concern on the use of fossil fuels in the making
of plastics and the effects of this process on global warming (Awoyera and Adesina
2020; Gervet 2007). Fossil fuels are a limited resource (Cui et al. 2010). Discussing
the recycling of plastics in the workshops provided critical awareness of the need to
conserve fossil fuels and thereby reducing global warming.

Participants were provided with video clips and presentations at each workshop,
focusing on teaching notes, examples of lesson plans, demonstrations, concrete
manipulatives, models of assessments and demonstrations of how digital peda-
gogy could be embedded effectively within mathematics and technology education
classrooms. Next, participants were invited to participate in online individual semi-
structured interviews at the end of Semester 2 (December) of the 2020 academic year.
This meant that all participants would have the chance to reflect on what they had
learnt from the workshops. Their learnings would possibly advance their knowledge
and use of digital pedagogy in their future teaching practice.

13.6.5 Online Interviews

Participants were interviewed via digital platforms. These interviews centred on
participants’ perceptions and experiences of digital pedagogy. Although 33 BEd
Hons mathematics and technology education students participated in the two inter-
active online workshops for the main study, only 22 participants were available for
individual online interviews due to personal reasons. The participants were inter-
viewed using the Zoom, WhatsApp,5 Skype, and Microsoft Teams digital platforms.
Participants chose the digital platform they were most comfortable using, ensuring
that each participant felt at ease during the interviews. Participants also selected the
day and time of the interviews; this ensured that they were available for the online
interview. The reason for choosing semi-structured interviews was that each inter-
view item’s responses could be probed to acquire accuracy. Participants could also
openly ask for interview questions to be explained further. This type of interview
also allowed the researchers to clarify replies. The interviews were used to clarify
each participant’s perception and experiences of digital pedagogy for mathematics
and technology education.

5 WhatsApp is a free messenger application (app) that uses the Internet to receive and send calls
and messages. WhatsApp was used as a digital platform unofficially at the university under study.
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The online interviews focused on the following key questions:

• What were the participant’s perceptions and experiences of digital pedagogy for
mathematics and technology education?

• What were the strengths or challenges of using digital pedagogy within mathe-
matics and technology education classrooms?

• Were the two workshops beneficial to the participants, as they integrated digital
pedagogy within their lessons at school?

• Did the initiatives employed at the university empower andprepare the participants
for teaching and learning in the digital age within the ambits of connectivism?

These interviews were recorded and then transcribed. Transcripts were sent to
each participant to ensure the accuracy of what was stated during the interview.
Subsequently, all the data that were generated during the main study were analysed.

13.6.6 Data Analysis

Data analysis for this study entailed coding and categorising themes and was based
on the conceptual framework of the research, i.e., the theory of connectivism. As a
result of the data analysis process, codes for describing participants’ replies to each
interview question were developed. Data generated from the workshops and inter-
views were analysed qualitatively. After each interview transcription was completed,
the interview data were scrutinised and segmented into essential codes. This type
of coding revealed the participants’ perceptions and experiences of using digital
pedagogy for mathematics and technology education. These codes were carefully
reviewed and summarised as themes. Thematic coding was used to create themes
inductively. The identified themes provided a clear picture of the participants’ percep-
tions and experiences of digital pedagogy formathematics and technology education.
Four main themes emerged from the qualitative content analysis of the interview
transcripts. Participants’ perceptions and experiences of digital pedagogy for mathe-
matics and technology education were as follows: Digital pedagogy has strengths for
teaching and learning; digital pedagogy can empower and motivate teachers; digital
pedagogy inspires virtual collaboration among the connected online community; and
digital pedagogy exposes challenges in a developing country.

13.7 Findings

While, in general, the participants appreciated the use of digital pedagogy for math-
ematics and technology education, they did indicate that, apart from strengths, there
are also challenges when using digital pedagogy in a developing country. The partic-
ipants’ responses concerning the initiatives employed by the participating university
are described next.
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13.7.1 Digital Pedagogy Has Strengths for Teaching
and Learning

The interview responses showed that the participants valued digital pedagogy for
mathematics and technology education. The participants mentioned the strengths of
using digital pedagogy for teaching and learning. The interview transcript excerpts
that follow support this view.

P3: …technology tools help as we view the different indigenous design processes…seeing
these processes in the video makes learning about them easier…

P4: …seeing and moving the diagrams using Sketchpad6 made it easier to calculate the
volume of the cone…using technology made a difference…

P6: …Sketchpad helped to calculate dimensions and also helped us know what we were
working with…we could see the diagrams and identify them quickly…

P9:…we sawhow to calculate and solve the volume and area itmade it easier…we saw…step
by step process as we viewed the screen…the hovercam7 displayed each step and each key
that was used on the calculator…we could follow and solve easily…

P14:…we could identify each real-world shape that was displayed in the video…much better
to see the video than just hear about it…the step by step solution process in the presentation
was easy to follow…we could also rewind the video if we did not understand or if we missed
something…

P18: …hovercam displayed all the steps…real-time…could ask for clarification as we
worked…the solution could be explained again in real-time with the hovercam…later we
could view the recording to understand better when we were working on our own…

Various digital tools and online resources, such as videos, PowerPoint presenta-
tions, the hovercam, Geometer’s Sketchpad, and visually enriched demonstrations,
were integrated into the interactive workshops to succeed with digital pedagogy.
This is aligned with the theory of connectivism. Technology is a crucial part of the
teaching and learning process and offers opportunities to choose our teaching and
learning strategies. As is evident from the preceding excerpts, these digital tools and
resources strengthened the teaching and learning of mathematics and technology
education in this study.

13.7.2 Digital Pedagogy Can Empower and Motivate
Teachers

The participants indicated that using digital tools and resources increased their
confidence levels, and they noted that using digital pedagogy would benefit their

6 The Geometer’s Sketchpad programme is a software programme for teaching mathematics.
7 The hovercam is a mobile document camera which links to one’s computer so that one can teach
in real time and display on one’s computer as one teaches. One can use the hovercam to magnify
images and manipulatives to make them easier to see. In addition, one can record lessons/lectures
using the hovercam.
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learners. The participants believed that using different websites, videos and soft-
ware programmes would make their lessons more interesting and save time in the
class. This created a sense of empowerment, and the participants felt motivated to
teach their future lessons in this manner. The interview transcript excerpts that follow
exhibit these notions.

P1: …using different technology tools makes me more confident… I can always use other
websites to ensure I am on the right track…

P4:…feel better that I can use videos and software to help me as I teach…some 3D shapes…
challenging to explain and draw…I can use the different websites to show examples with
correct drawings…and videos of how to solve area and volume…

P7:…more confident…knowmore now using the Internet and the differentmaths sites…feel
better, and my learners will benefit more…

P12: …using technology makes me want to teach differently…it is exciting to me…we can
see how different cultures designed the different cultural objects…better to watch and learn
using the video…takes less time than using the board to draw…I can teach more concepts
using videos and presentations…

P16: …I feel comfortable now using the Internet and the online resources…I want to show
my learners more examples of different designs…I am eager to teach more now…

P21: …we only used the textbook…my learners don’t focus much…they do not talk
much…now with the different tools and websites…so many examples…I know my learners
will be excited…I am eager to teach…I have all these resources from all over the world to
use…

P22:…technologymakes it easier to teach…teachmore concepts in less time…any question-
s…by using the different websites and videos as we did in the workshop…more interesting
lessons…step by step design with pictures…

The use of digital pedagogy during the workshops created a transformation in
teaching, learning and assessing, which changed how the participants viewed their
current teaching practice. Instead of using traditional paper-based assessments, the
assessments were conducted online using the Learn 20218 digital platform. Students
were required to complete their assessments electronically and submit their responses
on the Learn 2021 platform. As was evident, within the domains of connectivism,
digital tools and devices are an important part of teaching, learning and assessing
and allow for the transformation in traditional teaching, learning and assessment
processes. This study showed that digital pedagogy stimulated the participants’ inter-
ests and promoted self-confidence in planning and teaching their future lessons. The
participants were empowered and motivated by what they had learnt during the inter-
active workshops. Based on the preceding interview transcripts, it was evident that
the participants now knew a wide range of digital tools and resources to use in their
future teaching.

8 The Learn 2021 platform is the digital Learning Management System (LMS) that is being used
at the participating university.
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13.7.3 Digital Pedagogy Inspires Virtual Collaboration
Among the Connected Online Community

The participants indicated that using digital pedagogy increased virtual collaboration
in the online community. Based on the findings of this study, digital pedagogy encour-
aged the participants to collaborate online. This online collaboration was supported
by the use of digital platforms, for example, WhatsApp. This is supported by the
following interview transcript excerpts.

P2: …easy to get help online from my class…share resources… problem-solving ideas and
tips online…quicker this way…

P3: …we help each other online…discuss using WhatsApp…share our practice online…-
more help this way…

P8: …convenient to use WhatsApp…share our ideas and resources…more help online…all
work together, and give ideas on how to solve problems…even share worksheets on
WhatsApp…

P13: …can always ask for help online…someone always responds…we can discuss our
challenges with the group online…more efficient sharing online…

P15: …class works well online…someone is always available to help…share the problems
in a topic…class posts activities and worksheets that I can use…

P20: …better way to work now…always get ideas from the class…have a problem we can
discuss solutions quickly online…class is available to assist me online…

Participants were encouraged to discuss their challenges and share their ideas,
problem-solving strategies, resources, and activities online to achieve virtual collab-
oration. As was evident, through the use of digital platforms, the participants collab-
orated extensively. The most common digital platform used for this virtual collab-
oration was WhatsApp. This is aligned with the theory of connectivism in that
digital platforms, devices and resources are essential for encouraging a connected
and collaborative teaching and learning process.

13.7.4 Digital Pedagogy Exposes Challenges in a Developing
Country

From the responses in the online interview, it was apparent that some participants had
reservations about the use of digital pedagogy in their contexts. These participants
mentioned the challenges associatedwith unstable internet connections, the high cost
of purchasing data, the numerous power cuts resulting from load shedding,9 and not

9 Load shedding is a planned interruption in electricity supply by the Department of Electricity in
South Africa. Load shedding refers to the disturbance of electricity supply to avoid unnecessary
overload when there is a high request for electricity. All consumers are informed in advance of load
shedding times within their areas through the use of a comprehensive schedule. However, these
timetables are not always adhered to.
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having access to the necessary digital devices. The following excerpts support this
view.

P5:…sometimes it is difficult when internet connectivity is bad…I have the online resources
and videos…difficult to load when the Internet is bad…

P8: using WhatsApp on my phone is great…no internet then it is a problem…very unstable
connections in my area…this is the downside of using technology…also I don’t have all the
gadgets…

P10: I am all for using technology and the Internet when I teach…difficult for me…live
and teach in a rural area… no good infrastructure for the Internet…connectivity is always
breaking…also our electricity is always cutting off…especially with load shedding…not
predictable…so it is hard for me to use the Internet and technology when I teach…also it is
expensive to buy all these devices…

P11:…I need to have plan A and plan B for my lessons…plan A I prepare using the textbook
and the board, and plan B I prepare with videos and online resources…stressful when I want
to use the Internet and then it is down in my area because the Internet is not good in rural
areas or if there is no electricity because of load shedding…load shedding timetable is not
always correct…

P16: …enjoy using online videos and resources when I teach…problem when there is no
internet…this often happens in my place…connections not dependable in my area…this
wastes a lot of time when I am teaching…

P17: …so much to do with technology for maths lessons…can’t always use the online
methods…internet connectivity is not stable in my rural area…I don’t have many tools to
use…

P19: …I don’t use much technology or online resources in my teaching…pointless since
internet connectivity is very poor where I teach…can’t always buy data to use in my lesson-
s…expensive…some videos take lots of time to upload…lots of data is used…also I do not
have all the devices…

P22: …lessons…more interesting…using online websites and resources…problem with
my internet connection…not very good where I teach…sometimes I can’t load the
website…can’t access the Internet…not good…

The preceding transcript excerpts indicate that, despite the challenges the partic-
ipants mentioned, they valued the use of digital pedagogy. Within the ambits
of connectivism, digital platforms allow participants to collaborate and make
informed choices about teaching and learning. However, unstable internet connec-
tions, numerous disconnections of electricity, the expenses incurred for purchasing
data, and limited access to digital tools affected the participants’ ability to use
digital pedagogy within their educational environments. This is common in a devel-
oping country like South Africa. Thus, the relevant role players within the education
sector need to collaborate to ensure that classrooms are equipped with the necessary
resources and requirements to embrace digital pedagogy in the era of the 4IR.
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13.8 Discussion and Conclusion

The aim of this study was to explore participants’ perceptions and experiences of
digital pedagogy at one university in KwaZulu-Natal, South Africa. Participants
were invited to two interactive online workshops and were consequently interviewed
using digital platforms. Four main themes emerged from the qualitative analysis of
the interview transcripts, namely digital pedagogy has strengths for teaching and
learning; digital pedagogy can empower and motivate teachers; digital pedagogy
inspires virtual collaboration among the connected online community; and digital
pedagogy exposes challenges in a developing country.

The participants valued the use of various digital tools, devices, platforms and
resources andmaintained that exposure to digital pedagogy allowed them to envisage
a transformed pedagogy. Digital pedagogy in this study encouraged active online
collaborations among students and lecturers, leading to successful teaching and
learning (Vululleh 2018). These ideas are supported within the ambits of connec-
tivism, as students collaborate and solve tasks online (Downes2019). Theparticipants
viewed the initiatives at the participating university as empowering andmotivational.
They were exposed to different digital tools, devices, platforms and resources. These
experiences encouraged participants to have the confidence to transform their percep-
tions of teaching their future lessons. Within the ambits of connectivism, opportu-
nities for individual learning are supported (Kizito 2016), and existing knowledge
and understanding progress due to the online collaborations within a virtual group
(Downes 2019).

Furthermore, the participants indicated that the use of digital pedagogy encour-
aged active virtual collaboration. This result resonates with research (Downes 2019;
Kizito 2016), whereby collaboration promotes learning and is reinforced within
the ambits of connectivism. As was evident in this study, the participants were
encouraged to virtually share their ideas, resources, challenges and problem-solving
techniques. They were encouraged to communicate and collaborate online using
various digital platforms at any time. Connecting students online with digital tools,
devices and resources is ubiquitous due to access to the Internet (Bell 2011). As was
evident in this study, the participants collaborated online and discussed mathematics
and technology education problems using digital pedagogy. Participants constructed
knowledge and meaning in their connected online group. Similarly, connectivism
can be regarded as a restructured form of constructivism (Siemans 2005). This
learning theory requires digital tools and resources to expand and extend online
communication, collaboration and knowledge construction (Downes 2019).

The participants in this study mentioned the challenges of digital pedagogy in a
developing country like South Africa. These challenges included unstable internet
connections, the high expenses associated with using digital pedagogy, the lack of
electricity due to load shedding, and limited access to the necessary digital devices.
The findings of this study reveal that these challenges shaped the participants’ expe-
riences and perceptions of integrating digital pedagogy within their classrooms
(Klopfer et al. 2006). Similarly, in connectivism, digital tools, devices, platforms
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and resources can support teaching and learning success. However, digital tools,
devices, platforms and resources must be easily accessible, since accessibility has
significant consequences for achievement and collaboration (Gilbert 2015).

This study has provided interesting perceptions and experiences concerning the
initiatives used at the participating university. The findings of this study showed that,
within contemporary mathematics and technology education contexts, digital tools,
devices and resources are important. If the notions of connectivism are embraced,
teachers would seek to integrate digital pedagogy in their educational contexts to
amplify the benefits to student learning. However, for the successful integration of
digital pedagogy in the 4IR era, easy access to digital tools, devices, platforms and
resources are essential. In the 4IR era, access to digital tools, devices, platforms and
resources would benefit teachers in developing countries, for example, South Africa,
and other developing countries globally.

More studies on a larger scale to explore mathematics and technology teachers’
perceptions of using digital pedagogy are necessary. Opportunities for future studies
could include qualitative studies conducted at different South African universities.
Comparable studies could also be conducted at universities globally. Large-scale data
may provide greater dependability and prospects for further qualitative analysis and
clarification. Opportunities for national and global quantitative studies to explore
teachers’ perceptions of using digital pedagogy when teaching mathematics and
technology education could also be explored. This would be useful for increasing
the knowledge base in the field nationally and globally.
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