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Abstract

This article, a contribution to m-learning (mobile learning) research, centres on the
motivation for, and development of, a suitable framework to analyse m-learning op-
tions for early childhood development (ECD) practitioners. Grounded in a socio-
cultural learning perspective, the framework was developed as part of a larger study
into the feasibility of m-learning for ECD practitioners in the Penreach professional
development programme in Mpumalanga Province, South Africa. Analysis of exist-
ing frameworks enabled the development of a new, modified framework to suit the
Penreach context. Here we unpack the framework and explain its development. The
new, modified framework aims to assist researchers, developers, and implementers
by prompting consideration of five sociocultural learning features associated with
m-learning in ECD, namely: device access, data affordability, authenticity, collaboration,
and personalisation.
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1. Introduction
Early childhood development (ECD)

In the past decade, international and African-based research studies and policy frame-
works have highlighted the significance of early childhood development (ECD). The
World BanK’s 2018 World development report found that foundational skills in early
childhood are essential for future learning, and that effective ECD interventions are
necessary to significantly improve (especially poor) children’s ability to learn (World
Bank, 2018, p. 114). The potential that quality ECD has for the improvement of the
learning outcomes of poor children is of critical importance in South Africa, where
the majority of children under six live in poverty (Ashley-Cooper et al., 2012; Hall,
2010). Prominent authors in the field of ECD in South Africa concur that more
trained ECD practitioners are required in order to achieve a universal and quality

ECD for all children (Ashley-Cooper et al., 2012; Biersteker et al., 2008).

South Africa’s National Development Plan 2030 (NPC, 2012) and National Inte-
grated Early Childhood Development Policy (RSA, 2015) mention the need to im-
prove access to quality ECD for poor children. The latter encapsulates the vision for
ECD in South Africa as follows: “[a]ll infants, young children and their families in
South Africa [should] live in environments conducive to their optimal development”

(RSA, 2015, p. 48).

The recent National Income Dynamics Study — Coronavirus Rapid Mobile Survey
(NIDS-CRAM) survey found that, in 2021, about 36% of South African families
with children under the age of six reported a child attending an ECD centre (other
than Grade R) (Wills & Kika-Mistry, 2021). This reflects a recovery in ECD atten-
dance to almost the pre-pandemic levels of 39%, following significant disruptions due
to COVID-19 in 2020 (Wills & Kika-Mistry, 2021). May et al. (2020) report that
poverty, unemployment, and hunger rose dramatically under the COVID-19-related
“hard lockdown”, with 47% of South African households running out of money to
buy food in May/June 2020, while child and adult hunger increased to 15% and 22%

respectively.

Less than half of South African children under the age of six access any form of
early learning (Stats SA, 2016, p. 64). The most recent data indicates that of the 7
million children aged 0 to 5 years old, only 3.3 million are accessing some kind of
early learning programme. Within this cohort, 69% of 3- to 5-year-olds attend a
learning programme or Grade R, while only 30% of 0- to 2-year-olds attend such
programmes, i.e., 70% of 0- to 2-year-olds are cared for exclusively at home (Thoro-

good et al., 2020).

A study by the Department of Basic Education (DBE), the Department of Social
Development (DSD), and UNICEF identified a shortage of qualified practitioners
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to meet the demands of ECD provision in South Africa (DBE, DSD & UNICEF,
2011, p. 87) and recommended the preparation of more skilled practitioners to deliv-
er in poor communities. This skills gap in ECD was also highlighted in a 2014 audit
of the ECD sector by the Department of Social Development (DSD, 2014), which
reported both a shortage of qualified practitioners to meet the demands of ECD
(2014, p. 134) as well as a skills gap among current working practitioners (2014, p.
94).

M-learning

At the same time, the potential offered by mobile learning (m-learning) is receiv-
ing increasing attention in South Africa and internationally. Prompted by the rap-
id uptake of mobile technology in Africa and the Middle East, UNESCO under-
took a study in 2012 on the potential of m-learning to improve teaching practice
in these regions (Isaacs, 2012). That study found that the use of such technology
can influence the supply of qualified teachers in remote areas (Isaacs, 2012, p. 11).
Subsequently, South African and international researchers collaborated to develop a
definitive m-learning curriculum framework applicable to South Africa (Botha et al.,
2012). The framework’s authors found that “teacher development is one of the most
manageable and cost-effective ways of using mobile technologies to break into the
cycle and the system of Education” (Botha et al., 2012, p. 2). A literature review by
Alawani and Singh (2017), aimed at establishing a conceptual framework for mobile
learning in teacher professional development in the United Arab Emirates, points
to the potential of m-learning as a complementary method to enhance teacher pro-
tessional development, especially due to its ability to reach remote areas and provide
ubiquitous access to content, expertise, and peer-based support (2017, p. 150). Both
the Botha et al. (2012) and Alawani and Singh (2017) studies recognise the potential

value of m-learning to support and possibly scale educator training.

Insofar as educator training is concerned, pre-grade R ECD practitioners have tra-
ditionally been considered a poor audience for digital learning. Benner and Pence
(2013) suggest that this is due to negative perceptions of their education levels, their
ability to access technology, and their willingness to take up non-traditional forms of
learning. The South African Department of Basic Education (DBE) (2018) has de-
veloped and invested in a Professional Development Framework for Digital Learn-
ing. The framework, however, focuses intensively on curriculum and school-based
systems to support integration of digital skills, and omits attention to pre-grade R
(the pre-school reception year) ECD.

Lack of research on m-learning in pre-grade R context in South Africa

Despite the increased interest in m-learning and ECD respectively, there is a marked
lack of research on m-learning in ECD, especially in the African and South Afri-
can context (Roberts & Spencer-Smith, 2019). Botha et al. (2012) found that there

existed only limited local examples of m-learning to draw from for South African

AJIC Issue 28,2021 3



Oosthuizen and Roberts

implementation. In addition to this general dearth of local studies on m-learning,
tew studies to date have focused on pre-grade R practitioner development and
m-learning.

A search of the LearnTechLib database (previously EAITLib) shows a telling de-
cline in search results when drilling down from “m-learning” (47,424 articles), to
“m-learning and ECD” (43 articles) to “ECD and m-learning and Africa” (6) and
“ECD and m-learning and South Africa” (5). None of the African studies focused on
pre-grade R practitioner development. A search of the South African Journal of Child-
hood Education (SAJCE)" database yielded eight results related to “m-learning and
ECD”and none of these pertained to pre-grade R practitioner skill training. Roberts
and Spencer-Smith (2019) point to a 2016 special edition of the S4J/CE, in which
m-learning was notably absent from the interventions listed as useful in improving
the instructional practice of ECD educators in the African context.

Chee et al. (2017) identify a dearth of research about m-learning in ECD in a global
meta-analysis of 144 peer-reviewed articles on m-learning from six eminent jour-
nals spanning five years (2017, p. 118). No sample in any of the studies was from a
pre-primary educational setting and no studies pertained to ECD practitioner skills
training. Trucano (2013), reporting for UNESCO, hails South Africa as a leader in
Africa with regard to “cutting-edge” m-learning initiatives and research. Yet, Truca-
no (2013) only refers to two interventions to support this claim: the Yoza Project?
and Dr Maths,® both aimed at children above five years of age. Botha and Vosloo
(2008) present four examples of medium- to large-scale m-learning interventions in
South Africa, none of which is ECD-focused: Dr Math, M4Girls, Imfundo yami/
yethu, and Angles on MXit. More recent and local studies that focus on technology
use in teacher development exclude pre-Grade R ECD practitioners. For example,
Herselman and Botha (2014), working on mobile tablet interventions, report on
their learnings from interventions in rural schools (grades R to 12) in the South
Africa’s Eastern Cape Province. This study does not include the pre-Grade R level.
Isaacs, Roberts, Spencer-Smith and Brink (2019) report on a professional develop-
ment intervention for Grade R practitioners which included minimal use of mobile
phones (via WhatsApp). While this study includes consideration for ECD centres,
this is only at the Grade R level and not at the pre-Grade R level.

On the basis of the above, there is a clear need for empirical research on the integra-
tion of m-learning into pre-Grade R training and development in the South African
context. There is also a paucity of literature that attempts to provide a theoretical

1 SAJCE is the only South African journal with an ECD focus.
2 See https://mA4lit.wordpress.com

3 See https://drmaths.com
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framework to examine m-learning in different contexts (Kearney et al., 2012). Ac-
cording to these authors, educational research has up to now not clearly defined
which pedagogies are most suitable for m-learning.

The gap in research on the application of m-learning for skills training in pre-Grade
R ECD, especially in South Africa, is marked and provided one motivation for this
research. The other motivation was more localised and practical: the need to make
ECD practitioners at the pre-Grade R level part of the dialogue about if and how
m-learning can contribute to their skills training. This required a suitable frame-
work to analyse m-learning options within the specific sociocultural environment of
Penreach pre-Grade R ECD practitioner training in Mpumalanga Province, South
Africa.

2. Conceptual framing

In this section, we set out our conceptual framework, making explicit our adop-
tion of a sociocultural perspective on learning, and explaining what this means. We
then argue (1) that a sociocultural perspective is relevant to educator professional
development; and (2) that a sociocultural perspective is relevant to assessments of
m-learning options.

Sociocultural perspective on learning

The approach to learning adopted in the broader study, and hence in this article, is a
sociocultural perspective, which acknowledges the reciprocal effect that learning and
learning tools have on each other and which we argue is appropriate for assessing
m-learning options for Penreach pre-Grade R ECD practitioner training.

A sociocultural perspective recognises the influence that circumstances and culture
have on an individual’s behaviour, specifically related to their learning. The sociocul-
tural perspective also proposes that knowledge is co-constructed through interaction
(Conole, 2004; Eun, 2008; Kelly, 2007; Vygotsky, 1978). Sociocultural theory em-
anates from the work of Vygotsky (1978), who proposed that learning is a social-
ly mediated process where learners (adults and children) are jointly responsible for
learning, and that learning is optimised when in the Zone of Proximal Development
(ZPD). In Vygotskian thinking, the origin of knowledge construction lies in social
interaction and not in an individual mind. Knowledge is co-constructed, and this
process is mediated by tools and artefacts from a specific environment and cultural

context (Shabani, 2016).

Eun (2008) argues that a sociocultural perspective is relevant to educator profession-
al development and applies a sociocultural perspective as a unified theory to explain
the most effective mechanism for educators to acquire knowledge and skills (2008, p.
135). Eun (2008) defines four key theoretical concepts from Vygotsky’s work, namely

social interaction, internalisation, mediation, and psychological systems.
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According to Eun (2008), social interaction is a key concept for professional devel-
opment, and manifests through workshops, study groups, seminars, and mentoring,
where knowledge is developed through interacting with others. Shabani (2016) sup-
ports this assertion, and describes study groups as collaborative opportunities to dis-
cuss common challenges and co-construct knowledge as solutions. Internalisation in
Eun’s conception takes the form of self-study and individual activities. With regard
to mediation Eun (2008) describes indirect or mediated activity as necessary for any
development to occur after the initial professional development experiences. Medi-
ated activity uses three mediators, namely tools (materials, resources), signs (newslet-
ters and journals), and other human beings. Last, the psychological systems described
by Eun focus on changing the attitude and instructional practice of educators (2008,
p. 144).

The work of Eun (2008), Shabani (2016) and Alawani and Singh (2017) grounds
educator professional development in sociocultural theory, and regards professional
development as largely intramental (occurring within the mind) and social (occurring
among people). It also describes the most effective social interaction for professional
development as that which takes place within the ZPD, where it is easiest to collab-
orate and build knowledge. This implies that the “when” and “how” of ECD profes-
sional development are important, including the when and how of using m-learning.
Eun (2008), like Shabani (2016), suggests that, from a sociocultural standpoint, ed-
ucator professional development is most effective when it is grounded in practice. In
addition, Eun (2008) asserts that professional development is also most effective in
constructs such as “professional learning communities” where educator-learners have
shared goals and can collaborate to co-construct knowledge that is relevant to their

shared context (Eun, 2008, p. 146).
Kelly (2007) proposes that the theoretical work on the factors that contribute to the

learner’s sociocultural environment points to four mutually interacting core elements
(see Figure 1): environment, individual, culture, and historical development.
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Figure 1: Four core elements of sociocultural theory (Kelly, 2007)

Individual:
+interest

*motivation
~intellectual capacity
+developmental stage
*prior experience

Environment:

«social relationships
scommunities of practice
«artefacts & tools
«context

Culture:

*codified ways of behaving
*symbols & language
scultural tools/lenses
*window to the world

Historical development:
«learning from past practices
& experiences

«attitudes, perceptions

Source: Kelly (2007, p. 56)

Relevance of sociocultural perspective on m-learning

Adopting a sociocultural perspective on m-learning is appropriate within the South
African context because it aligns with the Department of Basic Education’s (2018)
aforementioned Professional Development Framework for Digital Learning, which
notes that:

It is necessary for teacher professional development to specifically address
how digital tools and resources can support teaching and enhance learning
in different subjects in a wide range of socio-economic contexts that teach-

ers encounter in South Africa. (DBE, 2018, p. 10).

Traxler (2007) proposes that research on m-learning should develop concepts em-
anating from the learner perspective and not the perspective that forefronts tech-
nology as the driving force of the learning experience. Traxler (2007) points to the
preponderance of frameworks for m-learning that focus more on technology than on

pedagogy, and states:

So mobile learning is not about ‘mobile’ as previously understood, or about
‘learning’ as previously understood, but part of a new mobile conception
of society. (This may contrast with technology enhanced learning or tech-
nology supported, both of which give the impression that technology does
something to learning.) (Traxler, 2007, p. 5).
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Koole (2009) proposes a framework for rational analysis of mobile education
(FRAME) (see Figure 2), in which m-learning is in terms of three interacting as-
pects: device, learner, and social context (Koole, 2009, p. 27).

Figure 2: FRAME model for m-learning (Koole, 2009)

(DL)

(D) Denvice w
Device Usability Learner
Aspect Aspect

(DLS)
Mobile
Learning

(LS)
Interaction
Learning

Information
Context

Source: Koole (2009, p. 27)

Koole’s (2009) FRAME model resonates with Traxler’s view through its inclusion
of the social context as one of the three key interacting spheres to understand how
m-learning manifests. And by describing the interaction between spheres, it aligns
with Traxler’s view that technology does not influence learning in a one-directional
way. Making use of the ideas of Vygotsky (1978), Koole (2009) posits that the ideal
m-learning environment manifests where mediation exists, through which “the na-
ture of the interaction itself changes as learners interact with each other, their envi-
ronments, tools, and information” (Koole, 2009, p. 39). This is clearly a sociocultural
perspective on m-learning, in that it views learning as a process of interactions that
take place within a learner’s social and cultural context. The work of Traxler (2007)
and Koole (2009) firmly establishes the sociocultural context as critical in under-
standing m-learning.

8 The African Journal of Information and Communication (AJIC)
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3. Research design

The larger Penreach study, of which the research outlined in this article was part,
assessed the feasibility of three different m-learning applications before choosing
one for use to support pre-Grade R ECD practitioners. In order to achieve this aim,
a suitable framework for analysing m-learning options for professional development
was required, and thus the conceptual exploration covered by this article was con-
ducted.

Research setting

The general research setting is the ECD practitioner training landscape in South
Africa, which has been studied by the likes of Biersteker et al. (2008), Ashley-Coo-
per et al. (2012), Feza (2013), and the Department of Social Development (DSD,
2014). Evident from these studies is the need for ECD skills training to move away
from a distance-based and theoretically oriented training, to training that is practical,
contains practical demonstrations, is embedded in the real work of the practitioner,
provides sufficient support during and after training, and assists practitioners to pro-
vide quality services where they operate.

The specific setting for the Penreach study (hereafter “the Penreach context”) is a
rural context where pre-Grade R ECD practitioners are supported in their ongoing
professional development. These pre-Grade R practitioners are working in severe-
ly under-resourced environments in Mpumalanga Province, often earning less than
minimum wage. These educators’ socio-economic context influences their ability to
use m-learning. Therefore, as is seen later in this article, the cost of owning a smart
device and the cost of mobile network access for m-learning were considered to be
directly related to feasibility.

Research purpose

This article describes the process undertaken to develop a new, modified sociocultur-
al framework to assess m-learning tools and select the one most suitable for use by
ECD practitioners in the Penreach project in rural Mpumalanga.

Research questions
The two research questions guiding the research outlined in this article were:

e What are the available frameworks to assess m-learning options for pro-
tessional development of educators that may be relevant to the Penreach
context?

e Which framework, or combination/adaptation of frameworks, is suitable for
the task of assessing the feasibility of three m-learning applications for Pen-
reach?

AJIC Issue 28,2021 9
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Methods

A scan of the literature was conducted and several conceptual and analytical frame-
works were consulted. Studies and articles were identified that present seminal find-
ings on, or well-received theories about, m-learning. The research problem spanned
knowledge areas of “education”’, “early childhood development”, “practitioner train-
ing”, “skills training”, “practitioner professional development”, “technology”, “learn-
ing technology”, and “mobile learning”. With this in mind, Boolean searches were
conducted using the LearnTechLib database, the Journal of Research in Learning
Technology, the South African Journal of Childhood Education (SAJCE), and the UNE-

SCO database for papers presented at its annual Mobile Learning Week.

The research questions simultaneously demanded knowledge of the South African
ECD practitioner training context in general, and of the Penreach context in par-
ticular. Without this, the relevance or suitability of any framework on m-learning
and educator development could not be judged. For the general context, literature
on South African research in the ECD and m-learning fields was consulted. For
determining the Penreach context, this study had the benefit of the detailed contex-
tual knowledge of this article’s lead author Oosthuizen, who holds a senior position
in Penreach’s professional development programme. Further contextual knowledge
was obtained through an empirical study conducted by Oosthuizen, which included
surveys completed by all the ECD practitioners, and structured interviews with four
practitioners during a follow-up site visit. The findings from the empirical study are
not the subject of this article. Suffice to note that the planning and preparation for
that study deepened the ability of this article’s lead author to judge the suitability and
relevance of theoretical frameworks to the Penreach context.

4. Findings

In discussing the findings we reflect on each of the two research questions in turn.

Research question 1: Available fmmeworks
o  What are the available fmmewor&s to assess m-learning options for professianal
development of educators that may be relevant to the Penreach context?

As we consulted the literature it became clear that m-learning frameworks were
neither plentiful nor standardised, and that m-learning tools tended to omit a focus
on pedagogy. Danaher et al. (2009) argue that there seems to be a high demand for
tools and technology in m-learning, but less support for research that relates these
tools and techniques to an underlying pedagogy. Given the continuous advancement
of mobile technology, Danaher et al. (2009) suggest that researchers should push
the pedagogy agenda, and learn from one another so that m-learning is understood
according to its value for learning (Danaher et al., 2009, p. 3). This view echoes the
Laurillard (2002) view that “technology is looking for a problem to solve in educa-
tion”, and that a technology focus promotes the misleading notion that the technol-
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ogy precedes or leads education. Laurillard (2002) argues that the better approach is
to start by identifying the problem in education and then selecting and applying an
m-learning approach that fits the pedagogical needs.

Roberts and Spencer-Smith (2019) lament the lack of comparable or standard
frameworks in studies on m-learning, noting that the paucity of standardised frame-
works makes it difficult to draw meaningful comparisons between findings (Roberts
& Spencer-Smith, 2019, p. 3). Roberts and Spencer-Smith (2019) propose adapta-
tion or improvement of their own modified analytical framework for studies in the
m-learning field, in order to establish “commonly agreed metrics and approaches,
to measure and reflect on efficacy” (Roberts & Spencer-Smith, 2019, p. 10). Isaacs,
Roberts and Spencer-Smith (2019) apply the Roberts and Spencer-Smith (2019)

framework to their analysis of four m-learning pilots in Africa.

Our scan of the literature identified four frameworks pertaining to m-learning which
we found had potential relevance to the Penreach context:

e the Alawani and Singh (2017) “smart mobile learning conceptual framework
for professional development”, which emphasises contextualisation, social
aspect, and personalisation;

e the Laurillard (2002) “conversational framework”, which offers a distinct fo-
cus on pedagogy;

e the Kearney et al. (2012) “pedagogical framework for m-learning”, which
draws on and adapts the Laurillard (2002) framework; and

e the Roberts and Spencer-Smith (2019) “analytical framework for describing

m-learning interventions”.
We now briefly describe each framework in turn.

Alawani and Singh (2017) ‘smart mobile learning” framework

The Alawani and Singh (2017) framework reverberates with elements of Eun (2008)
and Shabani (2016). Alawani and Singh (2017) conducted a study about the experi-
ence of m-learning by teachers in a professional development context in the United
Arab Emirates. The research found that effective m-learning in professional devel-
opment is dependent on its contextualisation. Equally important and included in
their framework are the social aspects of professional learning and the fact that learn-

ing at this level needs to be personalised (2017, p. 156).

Laurillard (2002) “conversational” framework

Laurillard’s (2002) framework has a distinct focus on pedagogy, in that it defines
the pedagogy required for optimal learning. More specifically, it consists of a flow of
questions that interact in an iterative way. The framework was designed to be used
in learning design. The pedagogical soundness of the learning design can be mea-
sured by how many of the questions in the framework can be answered. Laurillard

AJIC Issue 28,2021 11
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(2002) describes the application of the framework as relevant to m-learning design.
A pedagogically sound m-learning design would, according to the conversational
framework, include aspects of collaboration, communication, and sharing (Lauril-
lard, 2002). Laurillard’s (2002) conversation framework suggests that from a ped-
agogical perspective, the learner’s practice is improved if knowledge outputs can be
shared with peers. In addition, through peer discussion, reflection can occur, which
enhances the learner’s own conceptual understanding of the topic. Laurillard (2002)
found that in m-learning, the affective motivation for learning increases with the
opportunity to communicate with others. Finally, an optimal learning experience is
created where information and artefacts can be shared (Laurillard, 2002, p. 18).

Kearney et al. (2012) ‘pedagogical framework”

In the development of their pedagogical framework, Kearney et al. (2012) draw on
insights from Traxler (2007), Koole (2009), and Laurillard (2002). Kearney et al.
(2012) attempt to include the most important social characteristics and relationships
that affected m-learning. During their research process, Kearney et al. (2021) iden-
tified “time-space” as integral to m-learning, contributing a new dimension to the
study of m-learning. They position “time-space” as central in their framework, with
m-learning positioned as transcending the traditional limitations of formal learning
by making it possible to learn anywhere and anytime. By overcoming the spatial
and temporal features of classroom-based learning, “learning time” in m-learning
becomes socially negotiated. Participants in the learning experience can agree where
and when interaction takes place, without negatively affecting the learning itself
(Koole,2009). According to Kearney et al. (2012), one must accept that the pedagogy
of m-learning takes place within this “malleable space-time context”, and this should
be central to understanding m-learning (2012, p. 4).

Kearney et al. (2012) test what they see as eight key features of m-learning: porsabil-
ity, social interaction, contextual sensitivity, connectivity, individuality, usability, learn-
ing, and integration into practice. These features emerged from the work of Koole
(2009) and Klopfer et al. (2002). The eight features are arranged in different relation-
ships to one another to form a conceptual framework. Three versions of this frame-
work were tested over the course of 18 months with eight academics in an Australian
university and eight trainee teachers in the UK who used m-learning as part of their
professional training. The final framework that emerges from their research contains
three main features: collaboration, authenticity, and personalisation. The authors posit
that these three features, along with six sub-scales, would be effective in analysing the
pedagogy behind m-learning (see Figure 3).

12 The African Journal of Information and Communication (AJIC)
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Figure 3: Kearney et al. (2012) framework

Use
of
Time - space

Personalisation

Agency

Source: Kearney et al. (2012, p. 8)

Collaboration describes learning through interaction with others and mediated by
tools (Conole, 2004; Laurillard, 2002; Shabani, 2016). It is therefore included as
one of the key features in the Kearney et al. (2012) framework. Authenticity refers to
how learning practices are similar to what a learner needs to do in the “real world”
(Kearney et al., 2012, p. 9). Authentic learning is considered one of the most effective
ways to ensure so-called “deep learning” and is pedagogically relevant (Herrington
& Oliver, 2001). In a study on innovative learning in the 21st century, the OECD
(2017) highlights authentic and collaborative learning as critical to optimal digitally
enabled learning environments. The personalisation feature is developed by Kearney
et al. (2012) from the body of research about mobile tools and learner agency, most
notably that of Klopfer et al. (2002) and Pachler et al. (2010). It describes the ability
of the learner to form their own learning experience based on their social context and
own needs.

Roberts and Spencer-Smith (2019) framework

Working from an initial model by Pouezevara and Strigel (2012) that puts forward
three m-learning spectra, the Roberts and Spencer-Smith (2019) framework adds
three additional spectra for a total of six. The three spectra set out by Pouezevara and
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Strigel (2012) are:
® Jearning spectrum (between formal or informal);
e  ‘kinetic spectrum (between static and mobile); and
e collaboration spectrum (between individual and group).

Each of the three Pouezevara and Strigel (2012) spectra is non-binary, meaning that
m-learning occurs along the spectrum between the two possibilities.

To take account of the resource-constrained environments prevalent in South Africa,
Roberts and Spencer-Smith (2019) add device access and data affordability spectra
(see Figure 4). International and local studies have confirmed the importance of ac-
cess and affordability elements in m-learning delivery (Benner & Pence, 2013; Ebner
& Grimus, 2013; Nedungadi & Raman, 2012). The device access spectrum ranges
from m-learning that is designed or used with free devices provided to learners to a
situation where learners need to bring their own device (i.e., bring your own device,
or BYOD). Within this range, different permutations of learning design can man-
ifest. For instance, learners can be required to bring their own devices but may also
receive a subsidy towards monthly device costs. The data affordability spectrum can
range from scenarios where mobile data is provided or subsidised to situations where
learners need to pay all of their own data costs.

Figure 4: Roberts and Spencer-Smith (2019) framework
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Source: Adapted from Roberts and Spencer-Smith (2019, p. 4)

Finally, Roberts and Spencer-Smith (2019) add pedagogy/theory of learning as a spec-
trum, with “a well-defined and articulated theory of learning” at one end of the spec-
trum, and “no articulation of learning theory” at the other end. In adding this spec-
trum to their framework, Roberts and Spencer-Smith (2019) seek to take account
of the concerns raised by Danaher et al. (2009) and Laurillard (2002) regarding un-

der-emphasis on pedagogy in some approaches to m-learning.

Research question 2: Framework suitable for Penreach
o Which framework, or combination/adaptation of frameworks, is suitable for the
task of assessing the feasibility of three m-learning applications for Penreach?

The framework we found to be suitable for assessing Penreach m-learning applica-
tions incorporates key features from both the Kearney et al. (2012) and the Roberts
and Spencer-Smith (2019) frameworks. It is firmly located within a sociocultural
learning perspective.

All three components of the Kearney et al. (2012) framework—co/laboration, au-
thenticity, and personalisation—are included in the framework. With respect to the
Roberts and Spencer-Smith (2019) framework, its collaborative spectrum was al-
ready represented in the Kearney et al. (2012) framework, and it was determined
that the Jearning spectrum could be left out as it was not foregrounded in this study.
(ECD skills training in the Penreach programme, and other similar programmes, is
voluntary, non-accredited, and not part of a formal training curriculum. Learning
takes place through workshops, with the application of newly acquired skills in the
workplace. The m-learning setting was therefore already defined. The m-learning
could be done at home, at work, or during the Penreach workshop, and none of these
configurations was considered to have had an impact on the feasibility.)

The kinetic spectrum, adopted by the Roberts and Spencer-Smith (2019) framework
from Pouezevara and Strigel (2012), was also not included, because the degree to
which Penreach practitioners were required to sit or perform activities while using
m-learning was not considered important in terms of feasibility. And the Roberts and
Spencer-Smith (2019) pedagogy/theory of learning spectrum was included because it
was felt that Penreach had already explicitly adopted a sociocultural perspective.

It was determined that the Roberts and Spencer-Smith (2019) device access and data
affordability spectra were highly relevant given Penreach’s focus on a resource-con-
strained environment. The resulting framework (see Figure 6) comprises: collabora-
tion, authenticity, and personalisation.
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Figure 6: Framework for assessment of Penreach m-learning applications
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5. Conclusion

The need for a framework to assess m-learning applications in ECD was identified as part of
a larger study into the feasibility of this form of learning in the South African ECD training
context. First, the dearth of research about m-learning in pre-Grade R practitioner training
was recognised. Existing research did, however, allow for the development of a conceptual
frame for analysing the feasibility of m-learning in the ECD training context. We adopted a
sociocultural perspective for the training of ECD practitioners, recognising the reciprocal in-
fluence between the practitioner and the environment as part of the learning process. Particu-
larly useful was the initial research into m-learning as a field by Traxler (2007), Koole (2009),
and Laurillard (2002), which locates m-learning in the realm of sociocultural learning.
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Further exploration allowed us to consider different existing sociocultural frameworks for
m-learning. Based on this analysis, we determined the need for a new, modified framework.
Elements of recent frameworks developed by Kearney et al. (2012) and Roberts and Spen-
cer-Smith (2019) were combined to develop a sociocultural learning framework that con-
ceives of feasible m-learning in ECD as featuring device access, data affordability, authenticity,
collaboration, and personalisation.

In the South African ECD context, practitioners operate in environments where no or little
subsidy exists for accessing m-learning devices and data. In addition to these issues of access
and affordability, the highly practical and situated work of educating young children requires
a learning environment for practitioners that enables collaborative, authentic, and person-
alised learning. The modified analytical framework that incorporates these sociocultural di-
mensions is intended for use by researchers and implementers when considering the use of
m-learning in ECD training—including m-learning in the pre-Grade R training context—
in under-resourced contexts.
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