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Abstract

Teacher education continues to pose a formidable challenge to the Global South. The Covid-19 pandemic has
exacerbated the lack of qualified teachers. Together with qualified staff, it is clear that relevant and local teaching-
learning resources are essential if governments wish to enhance the teaching and learning processes. Solutions to the
lack of qualified teachers/educators/lecturers and to that of localised resources (such as Open Textbooks) are not easily
encountered. We propose a novel community-based approach (Ferreira-Meyers & Dhakulkar, 2021) to tackle this dual
challenge by innovative use of technology. Our proposed approach is based on the principles embedded in the Open
Science Framework (OSF) and envisions creation of grassroot-level communities of practices via networking of
teachers and students. In this work we present a model through which the principle of openness can be put into practice
for teacher education and address the various challenges in this task. The model makes use of different OSF aspects
to create a teacher-student community of practice with a peer network of “critical friends”. It offers the opportunity to
extend “openness” to teachers and students by fostering sharing, collaboration while also focusing on self-directed
learning and constructionist pedagogy.

Introduction

Teacher education in the Global South remains an important area of concern. The Covid-19 pandemic has exacerbated
some of the identified challenges. The lack of trained and qualified teachers in many fields, such as science teachers
(De Beer, 2016), has been noted as one of the main challenges, even prior to the pandemic. In this paper we seek to
apply a novel community-based approach (Ferreira-Meyers & Dhakulkar, 2021) to address this challenge through
innovative use of open source technology and Open Education principles. Our approach is based on the principles
embedded in the Open Science Framework (OSF) and envisions creation of grassroot-level communities of practices
via networking of teachers and students. The model we propose shows how the principle of openness can be put into
practice for teacher education.

We first note some international and continental (specific to Africa) challenges related to teacher education and teacher
training (De Beer, 2016; Ogunniyi & Rollnick, 2015; Tikly et al., 2018). These challenges can be broadly classified
as systemic (lack of resources (contextualised and otherwise), outdated curriculum, curricular change, policy reform,
neglect of indigenous knowledge systems) and classroom-related (class size, teacher knowledge, skills, assessments,)
teacher-specific (cultural, personal and psychological). Finally, the Covid-19 pandemic has shown how fragile teacher
education is when there are limited avenues for continued training and communication.

How can this problem of lack of resources (both human and material) along with systemic issues be dealt with?
Teacher education traditionally happens in two ways. The first is training of student-teachers (pre-service teachers) in
various teacher education institutes. Pre-service teacher education typically involves a theoretical emphasis with
introducing ideas of constructivism and group work, but lacks in a practical approach to teaching these in the actual
classroom (Stutchbury & Katabaro, 2011). The other type of teacher education happens when teachers are already
teaching, in-service teacher education. Both approaches are top-down in nature. In-service teacher education is
typically in the form of workshops and follows a cascade model, which involves training trainers who subsequently
train other trainers. This process is repeated to lower levels until the target group is reached. The training received via
this model takes place in stages and hence progress can be monitored systematically (Chidaba & Mokhele, 2012). By
cascade model it is meant that generally there are multiple layers between people who design such workshops and
students for whose ultimate benefit such workshops are created. For example, the designers of such workshops will
train a set of master trainers, who in turn train teacher trainers, who train the actual teachers, who then implement the
recommendations from the workshop in the classroom. Such cascading inevitably results in diluting the intended
meaning or in misinterpretation of essential information when it is finally implemented (Chidaba & Mokhele, 2012;
Suzuki, 2011). Another challenge is that, in case the teachers have a doubt or get stuck, there is no mechanism by
which they can get help immediately for their specific concern. Moreover, teachers reported difficulties in sharing the



same training to other teachers in different centres (Hayes, 2000).The lack of continuous support, especially in case
of curricular reforms and student-centred pedagogies is known (Ogunniyi & Rollnick, 2015; Ramnarain & Schuster,
2014). Also, such workshops are typically disjointed, meaning there is no sense of continuity between various
workshops. Given these challenges, it is not surprising that the workshop model is seen as an ineffective way of
conducting in-service teacher education (Mentz & De Beer, 2019; McCarthy & Bernstein, 2011). Thus scaling and its
intended implementation at classroom level seems to be a major challenge for cascade-driven models, in addition to
the fact that many workshops feel disconnected from classroom practices (Chigonga & Mutodi, 2019).

One of the potential solutions to address the drawbacks of the cascade model is the communities of practice (CoP)
approach (Wenger, 2011). A CoP operates on the premise that there is a common interest in a topic which the group
members share. The CoP makes it possible for its members to ask questions, share expertise and experiences, and,
most importantly, learn the practice from the experiences of more knowledgeable practitioners. This last part, the
pragmatic approach of the CoP, cannot be overemphasised especially regarding the problem of teacher education that
we have contextualised. But what is the best manner in which such a CoP approach can be deployed for teacher
education? For this, we look at another looming change on the horizon in teaching and learning that has been the rise
of open educational resources (OERs). OERs are defined by UNESCO (2019) as

“... learning, teaching and research materials in any format and medium that reside in the public domain or

are under copyright that have been released under an open license, that permit no-cost access, re-use, re-

purpose, adaptation and redistribution by others.”
OERs have several advantages other than being cost-effective and the fact that they can be contextualised to the
learners’ needs. The popularity and importance of OERs can be seen in the growing collection of repositories which
host high-quality learning resources. Though OERs come with their own set of challenges, the advantages are more.
So we look at how best we can integrate CoPs and best practices from OERs. We look beyond OERs and go to Open
Science (OS) for such integration. An OS approach to doing science focuses on the process rather than the product
and is defined as (Foster Open Science, n.d.):

“... the practice of science in such a way that others can collaborate and contribute, where research data, lab

notes and other research processes are freely available, under terms that enable reuse, redistribution and

reproduction of the research and its underlying data and methods.”
Transparency and sharing of knowledge at each level (by the means of open access) is one of the hallmarks of OS.
Can this attribute be leveraged to address the challenges of teacher education? We argue that a CoP making use of OS
can be a model which has the potential to address several challenges noted above in the context of teacher education
(Ferreira-Meyers & Dhakulkar, 2021). The model makes use of different OSF aspects to create a teacher-student CoP
with a peer network of “critical friends”. It offers the opportunity to extend “openness” to teachers and students by
fostering virtues of sharing and collaboration with peers while also focusing on self-directed learning and
constructionist pedagogy.

Problem Statement

It is generally accepted that, with a fast-growing population, the Global South will be confronted with increased
scarcity of trained and qualified teachers. In order to find solutions to the lack of qualified teachers in an era where
reliance on digital technologies is relevant and necessary, the question arises whether Open Science principles can be
applied to teacher education in the Global South. In this article, we focus on two particular principles, namely that of
Wenger’s Communities of Practice (CoP) and that of Open Educational Practices (OEP) in our proposed model. They
form the theme of our inquiry. What aspects of CoP and OEP are best brought out through OS principles? We note
that there are hardly any studies which link the issues of teacher education in particular with OS principles.

Methodology

The methodology used is qualitative in nature; it is based on exploring an existing model (Ferreira-Meyers &
Dhakulkar, 2021) with a particular focus. Combined with a desktop literature review, it seeks to propose
recommendations for enhanced, collaborative and technology-integrated teacher training.

Ferreira-Meyers and Dhakulkar’s 2021 model

Our starting point for the discussion on CoPs and OEPs for enhanced teacher education in the Global South is Figure
1 below. This model is an attempt to integrate OS and OEPs within a community of practice which is driven by the
teachers and students.
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Figure 1: Ferreira-Meyers and Dhakulkar’s 2021 model on Open Science Principles for enhanced Science Teacher
Education in Africa

While Figure 1 above was designed specifically with African science teacher education in mind, it can be adapted for
various other types of teacher education environments. In this article, we broaden it to include all types of teacher
education in the Global South. The model’s essential elements include two CoPs for students and teachers. These
communities are supported by principles of OS. The outcomes of teacher CoP relate to OEPs and teachers have
continuous support from their peers in the community. Documentation and sharing of processes is a requisite, which
allows for transparency. The community is envisioned such that every participant has something to contribute at some
point. Such a community around the idea of practice will make transition from abstract theory to classroom practise
a reality for teachers and uses elements from the innovation diffusion theory supported by peer conversations
(Kaminski, 2011). We cannot discuss all the aspects of the model within the scope of this article. For this purpose of
this article we focus our discussions on teacher and student CoPs, and general OEPs.

Literature Review

a. Teacher training in the Global South and lack of qualified teachers
Holmqvist (2018) notes that South Africa would face huge issues with an increased lack of qualified teachers in the
future as well as higher teacher attrition rates. She highlighted that in the same country each year 20.000 to 30.000
new qualified teachers are needed, and in 2011 only a third were produced. Looking at teacher training in Geographic
Information Systems (GIS) in particular, Kerski (2001) supplied one of the most useful and concise lists; the list
includes software complexity, the inaccessibility of computers, a lack of time by teachers to develop lessons, a lack
of data, and so forth. Similar findings come from the work of Baker et al. (2009) and Gatrell (2001). Yet, in terms of
the implementation, the most popular forms of technology-based continuous professional development (CPD)
seemingly are online teacher communities (Greenhow & Askari, 2017)

b. Communities of Practice (CoP) for teachers



Wenger (2011) defines communities of practice (CoP) as “groups of people who share a concern or a passion for
something they do and learn how to do it better as they interact regularly.” This model has three major components:
the domain (the area which is the shared interest), the community (the members of the group and their relationships)
and the practice (the collective body of knowledge, teaching learning practices). In the case of a community for
teachers, these three components would typically include aspects shown in Figure 2.
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Figure 2: A community of practice for teachers with their domain, community and practice.

In South Africa, for example, teachers from diverse backgrounds, experiences and qualifications find themselves
working together in schools where they do not necessarily have access to a common language of practice, nor a shared
understanding of professional teaching practices (Kimathi and Rusznyak, 2018). One of the main challenges felt by
teachers is that of isolation. Krutka & Carpenter (2016) align with those researchers suggesting that participation in
online CoP combats the sense of isolation. This feeling is especially prevalent in times of disasters and pandemics. A
recent paper by Nel (2021) discussed a South African professional development programme implemented in a rural
setting which used a community of practice (CoP) to address teacher development. It was noted that social learning,
in the form of CoP, is beneficial to combat professional isolation, in particular in rural settings.

Social media (Twitter, Facebook, Instagram, ...) has been identified as a means to build a CoP and a tool to keep
professional development going. Coleman (2018) and Rosell-Aguilar (2018) give the example of Twitter, a
microblogging tool where users can share information through tweets of a maximum of 280 characters as well as links,
photos and videos, polls and live video streaming. In his study, Rosell-Aguilar sought to address some of the issues
left out by previous studies or in need of further clarifications, e.g. how people involved in informal learning
communities learn from each other (Carpenter, Tur & Marin 2016; Rehm & Notten, 2016), why people participate in
Twitter online communities and what they think are the benefits from doing so (Gao & Li, 2019) and the use of
hashtags in teacher development (Greenhalgh & Koehler, 2017; Veletsianos, 2017), language teachers in particular
(Wesely 2013). Rosell-Aguilar’s study shows how teachers use the latest ICT and social media tools available to
autonomously continue their professional development through a CoP. They do so possibly because of shortages in
CPD funding in their schools. Similar findings were reported by Ajani (2021) and Moodley (2019) regarding the use
of WhatsApp by teachers and officials from a rural district in South Africa as a virtual community of practice (VCoP)
and a support-providing extension of a professional development programme they attended. The main
recommendation from Moodley (2019) is that, to support a virtual CoP, the effective use of an online social media
network depends on the members’ awareness of the broader context of the CoP and the members’ acceptance of
differing views and opinions.

Various studies (e.g. Coleman, 2018) recommend additional and continuous research on ways to cultivate CoPs as
platforms and tools change. Coleman concludes that contacting and connecting with professionals in other regions
and nations helps both teachers and students encounter alternative solutions, procedures and methods. In turn, the
exposure to diverse knowledge gives them an opportunity to decide what is the best solution to a given problem.
According to Pariser (2011), this is in itself a best practice, and, according to Hofer and Aubert (2013), it helps the



CoP to reach a strong global community building social capital..

Coleman (2018) notes that not all CoP members participate regularly. He recommends that further research on why
members participate little or even not at all has to be undertaken. What are the factors that lead to teachers being active
participants, what are the causes of their possible disengagement? How can enhanced interaction in the CoP be
encouraged? Some CoP members indicated the following difficulties: scheduling synchronous activities with
colleagues in different time zones, the time online activities take, especially for teachers who traditionally work in
face-to-face environments, lack of teacher skills and internet connectivity (Loving et al., 2007).

c. Open Educational Practices (OEPSs)

At first defined as “as practices which support the (re)use and production of OER through institutional policies,
promote innovative pedagogical models, and respect and empower learners as co-producers on their lifelong learning
path, OEPs today are seen as a broader concept that include open and networked scholarship (Mishra, 2017). But, as
Cronin and MacLaren (2018) noted, there is limited research on OEPs in the educational literature, particularly from
this broader perspective. Even though OEPs are not explicitly included in the original 2007 Cape Town Open
Education Declaration (Cape Town Open Declaration, 2022), it is clear that there are many open practices, facilitated
by open, digital technologies, that go beyond the sharing of OER, as the Declaration also states: “Open education is
not limited to just open educational resources. It also draws upon open technologies that facilitate collaborative,
flexible learning and the open sharing of teaching practices that empower educators to benefit from the best ideas of
their colleagues” (p. 4).

Cronin (2017) defined OEPs as “collaborative practices that include the creation, use, and reuse of OER, as well as
pedagogical practices employing participatory technologies and social networks for interaction, peer-learning,
knowledge creation, and empowerment of learners” (p. 18). Open practice includes engaging with a learning network
on social media, contributing to a class wiki, writing and sharing an educational blog post, or “presenting and debating
scholarly and pedagogic activities, in ways that promote reflection, reusability, revision, and collaboration”
(Havemann, 2016).

CoPs and OEPs

Building on the idea of CoPs the use of OEPs can only enhance their impact. The transparency of OEPs with dialogue
and documentation, and their attribute of being able to involve the students in the process will create new pathways
for sharing knowledge amongst peers. We think that OEPs offer a “structured” and contextual approach to the issues
of teacher education. Several challenges that were identified can be potentially addressed via this approach. Teachers
in similar situations would face similar problems. For example continuous and contextual support and feedback from
peers (some of whom can be “critical friends”), for any of the challenges faced by teachers would be fast, and more
importantly documented for future use. This last aspect of documentation and its use and reuse by others would help
spread the innovations in teaching and learning rapidly through the community.

Conclusion

The proposed model is still being further developed. It encompasses the best elements from a diverse set of approaches
which are seen to be organic and progressive and offer grassroot-level scalability and adaptability. Finally, the digital
medium in which this model plays out also has a challenge of its own to ensure the last mile connectivity of teachers
and students, though this would be a small price to pay to create a “critical mass” of teachers to bring grassroot-level
educational reform.
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