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Abstract

This study examines the mobile pedagogical practices of teacher educators. It uses data
from an international survey that elicited information about how they were using
distinctive mobile pedagogical features in their task designs. Findings indicated high
‘self ratings’ of features of authenticity (setting, tool and task) and healthy perceptions of
generativity and sharing, often involving media production apps. Fewer tasks reported by
the teacher educators involved high levels of online, networked collaborations or strong
features of personalisation (agency and customisation). In light of these findings, we
discuss the development of a mobile learning toolkit for teacher educators to help
address their professional development needs evident in the study. This toolkit will help
teacher educators develop stronger theoretical understandings of mobile pedagogies
through the inclusion of multimedia case scenarios to illustrate and contextualise
exemplary practices. It will also encourage them to include students in their own mlearning task evaluations, and provide them with an app evaluation rubric that
emphasises the contextualised use of specific apps.
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1.

Introduction

Mobile learning (or ‘m-learning’) considers the process of learning mediated by portable,
mobile technologies such as smart phones, tablet computers and game consoles (Schuler,
Winters, & West, 2012). Educators are increasing their use of these mobile devices (or ‘mdevices’) due to growing evidence of effective learning across a range of learning spaces
(Pegrum., Howitt, & Striepe, 2013; Wu et al., 2012), including reports of enhanced
collaboration, social interactivity, in situ learning and sharing, communication between peers,
teachers and experts, and customisation of learning (e.g. Authors, 2015; Mifsud 2014). The
increasing ubiquity of these devices, and on-going technical developments such as geospatial
and motion detection, image and video capture, augmented reality, connectivity and context
awareness (Johnson, Adams Becker, Estrada, & Freeman, 2014), are providing educators with
new opportunities for pedagogical ‘repurposing’ (Koehler et al., 2011). However, teachers

Proceedings of the International Mobile Learning Festival 2016: Mobile Learning,
Emerging Learning Design & Learning 2.0, May 27-28, 2014, Bangkok, Kingdom of Thailand

continue to struggle with effective mobile pedagogical approaches (Herro, Kiger & Owens,
2013) and there has been a tendency to default to traditional teacher-directed approaches
(Cochrane & Antonczak 2014; Authors, 2015; Rushby 2012).
Teacher educators are also engaging with mobile pedagogies, responding to the rapid
adoption of m-learning in schools (Herrington et al., 2014; Newhouse et al., 2015; Zhang,
2015), and the contemporary mobile digital culture in which many student teachers are
immersed in their non academic lives (Broda et al, 2011). M-learning practices in teacher
education can be categorised into two areas: teacher ‘training’ about and with mobile learning
(Baran, 2014). Teacher education about m-learning involves student teachers learning how to
integrate m-devices into their own prospective school teaching. For example, developing their
understanding of how m-devices and associated educational applications (or ‘apps’) can
leverage opportunities for more contextualised, collaborative learning in K-12. Teacher
education with m-learning involves the enhancement of student teachers’ professional
learning with m-devices. For example, student teachers’ use of m-devices to mediate their
reflection on / in practice during their professional placement and sharing ideas and resources
with colleagues through social media (see Fig. 1).

Fig. 1. Two categories of m-learning practices in teacher education. From Baran (2014, p.28)
Mobile learning has been raised as a critical aspect of contemporary teacher education
(Albion,, Jamieson-Proctor, Fasso & Redmond, 2013; Herrington et al., 2014; Johnson, et al,
2014) and prompted calls to update contemporary pedagogical approaches in teacher
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education programs (Herrington et al., 2014). However, there is a scarcity of m-learning
studies in teacher education exploring pedagogical insights, and the views of teacher
educators themselves are often absent (Baran, 2014). This study therefore aims to investigate
teacher educators’ contemporary mobile learning practices in teacher education, exploring the
key research question: how are teacher educators exploiting the pedagogical features of
mobile learning? It addresses this question by interrogating teacher educators’ self-reported
use of distinctive pedagogical features of mobile learning environments: authenticity,
personalisation and collaboration (Authors, 2012). It draws on analysis of survey data
collected from mainly Australian and European teacher educators, with a particular focus on
these featured mobile pedagogies, before discussing implications for professional
development.
2. Theoretical framework
In this paper, we use a well-accepted pedagogical framework of mobile learning (Authors,
2012) that draws on a socio-cultural perspective. This framework privileges three distinctive
aspects of m-learning: Personalisation, Authenticity and Collaboration (see Figure 2), and
hence we refer to it as the iPAC framework. From this perspective, how learners ultimately
experience these pedagogical characteristics is influenced by their context, especially their
use of ‘time and space’ (Ling & Donner 2009), comprising temporal (scheduled/flexible;
synchronous/asynchronous etc.) and spatial features (formal/informal, physical/virtual) of the
learning environment. The critical influence of this context is signalled by the central location
of ‘Time-Space’ at the core of the framework depicted in Fig. 2.
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Figure 2. iPAC Framework comprising three distinctive characteristics of mobile learning
experiences. Adapted from Kearney et al., 2012, p.8.

The Personalisation feature consists of the sub-themes of agency and customisation and has
strong implications for autonomous learning. High levels of personalisation would mean the
learner is able to enjoy a high degree of agency (Pachler, Bachmair & Cook 2009) together
with the ability to tailor both tools and activities, leading to a strong sense of ownership.
Secondly, the Authenticity feature privileges opportunities for contextualised, in-situ,
participatory learning (Radinsky, Bouillion, Lento and Gomez, 2001). The sub-themes of
task, tool and setting bring to bear the significance of learners’ involvement in rich,
contextualised tasks, making use of tools in a realistic way, and involving participation in
relevant real-life, practices and processes. Thirdly, the Collaboration feature captures the
conversational, networked aspects of mobile learning. It consists of conversation and data
sharing sub-themes, as learners engage in negotiating meaning, forging connections and
interactions with other people and the environment, sharing resources through rich
collaborative tasks (Wang & Shen 2012).
This framework has recently been used to inform research on m-learning in school education
(Kearney et al., 2012; Kearney et al., 2015), teacher education (Authors, 2013a), and other
areas of higher education (Kinash, Brand & Mathew 2012). For example, Green, Hechter,
Tysinger and Chassereau (2014) used the framework to inform the development of their own
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instrument—the ‘Mobile App Selection for Science’ (MASS) rubric—to aid teachers’
rigorous selection and evaluation of K-12 science applications (or ‘apps’).
3. Mobile learning in teacher education
Part of the ‘wicked problem’ (Borko et al., 2009) with integrating technology in teacher
education is that teacher educators (and often student teachers) are navigating ‘unchartered
territory’, in terms of adopting appropriate pedagogies that were not experienced by them in
their own education (Foulger et al., 2013; Zhang, 2015). Most educators have had limited
opportunities to observe and experience mobile pedagogies as part of what Lortie (1975) calls
their ‘apprenticeship of observation’. Compounding this situation, there is a paucity of
research examining teacher educators’ practices with m-learning (Baran, 2014, p. 28).
However, there are some pioneering mobile learning studies in teacher education and they are
discussed in this section.
3.1. M-learning practices
Foulger et al. (2013) established a snapshot of how teacher educators are preparing student
teachers to use m-devices in their K-12 teaching. They used a survey tool to explore the mlearning adoption practices of 79 teacher educators in US institutions, finding that most
institutions were still in early stages of exploration and adoption of m-learning approaches. In
terms of Rogers’ (2003) diffusion of innovation theory, most teacher educators surveyed in
this Foulger et al. (2013) study were still in the initial stage of ‘defining the innovation’
(mobile learning) and were “taking a certain level of risk by exploring its possibilities” (p.
27). Pedagogical approaches varied amongst the teacher educator participants in this study,
ranging from direct instruction to modelling of good practice for K-12 teaching. Pegrum et al.
(2013) investigated how iPads contributed to PSTs’ learning, including their learning about
teaching. Case studies of eight PSTs were developed as well as focus group interviews of a
larger cohort. They found that iPads supported pre-service teachers' learning by developing
understanding of content and pedagogy, staying connected, and staying organised. Their use
of the iPads also helped PSTs develop a broader understanding of learning spaces and
learning networks.
Innovative ways of enhancing teaching and learning using mobile technologies were explored
by Herrington et al. (2009) in a project titled New Technologies-New Pedagogies. In
conjunction with an action learning framework through sharing and reflection, the project’s
aim was to explore appropriate mobile pedagogies within an authentic learning environment
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in a range of different subject areas. For example, primary PSTs “investigated the use of
smartphones to facilitate interactions and reflections about K-6 mathematics concepts and the
teaching of these concepts in the classroom” (p. 11). Mobile devices in this project were used
as ‘cognitive tools’ in authentic learning environments involving real-world problems and
relevant projects. Herrington et al., 2014 further considered mobile pedagogies informed by
authentic learning, advocating less prescriptive, more open implementation of m-devices and
a move away from a focus on the technology affordances. They advocate a design-based
pedagogy, consistent with their views on authentic learning, whereby “m-devices can be used
to create polished and worthwhile products that can be shared, published and appreciated
widely” (p. 148), in contrast to traditional use of m-devices to deliver content.
Modelling of authentic, best practices with mobile pedagogies is an imperative in teacher
education (Herrington, et al, 2014) to help student teachers learn how to use m-devices in a
pedagogically appropriate manner (Pegrum et al., 2013), and with the hope that they will in
turn provide effective mobile learning experiences for their own students. There is a need for
teacher educators to model exemplary mobile pedagogies “through collaborative practices,
problem solving, creative thinking, interpersonal communication, and digital technology
competencies” (Newhouse et al., 2015, p71). For example, Broda, Schmidt and Wereley
(2011) explored meaningful strategies for using iPads both in pre-service teacher education
and within K-12 contexts. To help PSTs become comfortable in using the m-devices in their
own teaching, they highlighted the importance of modelling iPad use (by teacher educators)
to provide “progressive, authentic socially mediated experiences” (Broda et al., 2011, p.
3151). They emphasised the need for all educators to adopt a “progressive ethic for teaching
and learning, supporting efforts to think differently and use the technology tools to explore
and embody the fluid nature of learning and teaching” (p. 3150). This ‘ethic’ allows student
teachers to realize the potential of mobile technologies in ways that are ‘intrepid and creative’
beyond what was possible when they (or their own teachers) were educated. Research
undertaken recently, however, suggests teacher educators are not confident in modelling the
use of mobile technologies with their student teachers (Burden & Hopkins, 2016) which
echoes previous findings about their failure to model the pedagogical practices they expect of
their trainees (Lunenberg, Korthagen & Swennen, 2007).
Other studies have looked at the development of teachers’ ‘technological, pedagogical and
content knowledge’ (or TPACK – see Mishra & Koehler, 2006) through the lens of mobile
learning. For example, Kearney and Maher (2012) investigated the use of iPads to support
PSTs’ TPACK development in Maths Education. Findings suggested that the teacher
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candidates used the mobile devices to facilitate their awareness of Maths in everyday
contexts, and then applied this knowledge to develop rich, more authentic and contextualized
ideas for their own K-6 math tasks. They exploited the iPad’s potential to conveniently and
spontaneously take notes, observe lessons and make multi-modal reflections. Hodges et al.,
(2012) also explored possibilities for PSTs to develop their TPACK through the use of iPads
in teacher education, including the transfer of relevant skills and techniques to K-12 settings.
A promising area of focus in teacher education has been the use of mobile devices to support
PSTs’ learning during their school-based professional experience. For example, Maxfield and
Romano (2013) explored PSTs’ use of m-devices to video record their observations on the
first day of their school-based professional experience, and examined the impact that peer
review of these videos had on their professional learning. The m-devices enhanced
observation, and PSTs were able to connect to a diverse group of peers and other educators;
enabling reflection- on- action (Schon, 1987); on both their own first day experiences and
their peers’ experiences. Videos were later used on campus to enhance collaboration and
reflection on campus-based classes. More recently, Dann and Allen (2015) investigated how
m-devices (especially iPhones) can be used by PSTs, supervising teachers and teacher
educators to provide feedback to PSTs. Improvement of professional learning experiences
were recorded for mentors and PSTs. For example, they received powerful visual feedback as
part of formative assessment process. Other studies have investigated the use of m-devices to
access social media on professional experience. Zagami (2010) investigated PSTs use of
Twitter on their school placement (or ‘iPrac’) to share activities, achievements; attitudes,
resources and events. He found that this process reduced the anxiety, isolation and uncertainty
commonly experienced by naive PSTs on professional experience. Similarly, Wright (2011)
found that PSTs’ use of Twitter on their mobile devices during school placements enhanced a
sense of community, reducing isolation and helping them to focus their thinking and make
more clear, purposeful reflections on their teaching. Finally, Authors(2009) discussed
teachers’ use of mobile devices to facilitate reflection-in-action (Schon, 1987), providing
them with “an unrealized opportunity for the facilitation of observation, critique and sharing
of activities in the classroom” (Authors, 2009, p. 244).
3.2. Professional development needs
The need to prepare teacher education staff for mobile learning is a critical professional
development challenge (Herrington et al., 2014, p143). Many academic staff are unfamiliar
with the use of mobile devices in education and are not effectively prepared to investigate the
advantages or make informed decisions (Kukulska-Hume et al., 2009; Schuck et al., 2013).
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Some feel that these technologies are changing so rapidly that they lack confidence and feel
incompetent in using them for teaching (Herrington et al., 2014), fearing change from more
familiar teaching methods. An unfortunate consequence is that student teachers who bring a
device to university can become critical of their lack of use (Russell et al. 2014) or may
decide not to bring their device to campus (Newhouse et al., 2015).
M-learning studies in teacher education have identified a number of first and second-order
barriers to adoption (Ertmer, 1999) that need careful consideration in professional
development initiatives. First order factors include a lack of teacher support and training
(Baran, 2014), as well as issues of classroom management, concerns over equity (especially
in relation to BYOD policies), restricted availability of devices, access to wifi and 3G/4G and
technical support (Herro, Kiger & Owens, 2013; Pegrum et al., 2013). A challenging secondorder factor to address in the professional development of teacher educators (and more widely
in school and tertiary education) is teachers’ strongly held beliefs. A common concern is that
‘true’ m-learning—learning untethered from the classroom— challenges some teachers’
beliefs about instruction and the role of the teacher (Sølvberg & Rismark, 2012, cited in Şad,
& Göktaş, 2014). In this way, m-learning can be viewed as conflicting with more traditional
views of teaching and learning (Authors, 2016b). Consequently, some teacher education staff
believe student teachers’ ‘work with technologies’ should be confined to specialist education
technology subjects, and this reluctance “can create a chasm between student teachers and
other academic staff who have not realized the potential of m-learning in across the
curriculum” (Herro, Kiger & Owens, 2013, p.36). Furthemore, some educators are concerned
about a lack of evidence for the educational value of mobile devices to support learning and
this may drive some techno-cynicism (Pegrum et al., 2013 p475).
Another issue is the reductionist view of ‘m-Learning’ as a way to simply ‘deliver
information’ (El-Hussein & Cronje, 2010), whereby students’ use of m-devices to simply
access content and resources. This view is unsurprising given the rhetoric around ‘mlearning’ as a new way to ‘deliver instruction’, albeit more flexibly (Sharples, Taylor &
Vavoula, 2007). The dominance of ‘drill and practice’ and ‘information provision’ apps in the
Education category of providers such as iTunes (Murray & Olcese, 2011) reinforces this
view. Indeed, in their m-learning study in higher education, Churchill and Wang (2014) found
a strong focus on the use of content accessing apps and resources by academic staff. Their
study also provided valuable insights into both the educational affordances of iPad technology
and the ways in which teachers’ personal or private theories mediate these perceived
affordances. These theories covered a vast ‘territory’ ranging from teachers’ own theories of
learning to epistemological and societal views. To address this important area of teacher
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beliefs, educators need to explore other possibilities with mobile technologies, where
emphasis is placed on collaboration, connectivity, representational possibilities, and analytical
uses (Churchill & Wang, 2014).
4. Methodology
The aim of this research project was to gain an understanding of contemporary mobile
learning pedagogies in teacher education, exploring the key research question: How are
teacher educators exploiting the pedagogical features of mobile learning? A 30-item survey
instrument was developed specifically for this purpose, with a focus on three distinctive
pedagogies associated with m-learning (Authors, 2012): personalisation, authenticity and
collaboration (see Figure 2). Data were analysed according to these three themes. In order to
avoid response bias, ‘m-learning tasks’ were broadly defined in the survey as ‘specific
learning tasks or activities in which mobile technologies were used’. There were 195 school
and university educator participants who completed the survey. This paper focuses on the 46
participants from the teacher education sector. Background on the development and validation
of the survey, and sample items, are discussed elsewhere (Authors, 2015).
The data set was coded under the three constructs of collaboration, personalisation and
authenticity. Data from open-ended survey item responses were condensed, categorised, and
connected over time (Huberman & Miles, 1998) according to emerging themes relating to
these constructs. An interpretive approach was employed for this analysis, providing insights
into the teacher educators’ perceptions (Mason, 1996). A reliability analysis of the entire
questionnaire (n=195) was carried out using Cronbach’s alpha. Internal consistency of the
whole questionnaire (with all three scales combined) was excellent (α = 0.828). When
considered separately, the internal consistency was in the acceptable range for each of the
three constructs: Personalisation (α = 0.711), Authenticity (α = 0.775) and Collaboration (α =
0.715). A statistical analysis of the constructs was performed for the three domains, using
mean ranking scores for each multiple-choice item. The survey items contained three
response options corresponding to ‘low’ (rank of 1), ‘medium’ (rank of 2) and ‘high’ (rank of
3), and the mean score for each sub-construct was calculated. NB. Informed by the pilot
survey trial —see Authors (2015)— the four questions relating to ‘data sharing’ (in the
Collaboration construct) were divided up into ‘generativity’ (the extent to which learners
shared learner-generated content) and ‘networking’ (the extent to which they shared data in
networked collaborations).
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4.1. Participants
There were 46 volunteer teacher educator survey participants, mainly from Australia (14) and
Europe (15), where the researchers’ institutions were located. The participants were generally
very experienced educators, with 85% of them having taught in universities for more than 10
years (51% for more than 20 years). Also, 75% of participants perceived themselves as
experienced users of mobile devices in their teaching—defined as more than 2 years
experience. So although the number of teacher educator participants was relatively small
(n=46), this high level of expertise and experience made the participants’ self-rankings and
critique of their own pedagogical ‘strengths and weaknesses’ compelling.
5. Findings
Participants chose a range of task contexts as a focus for their survey responses, with 86%
describing a formal m-learning task that was campus-based. Only 14% of teacher educators
reported on a m-learning task that was situated in an 'extra-mural' context (school playground,
excursion site, museum, home) and no tasks were set in a totally informal location such as a
cafe or public transport. Indeed, not one task involved a ‘change in context’ (or ‘boundary
crossing’ between learning spaces), an increasingly important characteristic of mobile
learning in the literature (Authors, 2016e). The most common discipline areas were STEM
education (40%), languages and literacy education (14%) and social sciences education
(12%). Most tasks involved use of an iPad (28%), laptop (19%) or mobile phone (12%), while
30% of tasks integrated a mixture of devices. 35 percent of tasks involved use of institutionowned devices (23% for on-campus use only) while 33% of tasks involved student-owned,
‘bring-your-own’ devices (BYOD). The large majority of tasks reported in the (optional)
open ended section of the survey (completed by 33 teacher educators) ‘fitted’ into Baran’s
(2014) category of teacher learning ‘about’ m-learning, with only 3 respondees reporting on a
task that would fall into the category of learning ‘with’ m-learning (see Figure 1).
The research literature (see Literature Review above) and our own previous research (2015
paper) suggest that teachers use only a limited range of mobile pedagogies and in terms of the
theoretical ‘iPAC’ framework informing this study, their use of collaborative strategies, and
to a lesser extent those around personalisation, were noticeably low. In contrast, their
perceptions of authenticity were more positive. In this section we discuss the teacher
educators’ self reports of their use of mobile pedagogies, as well as their choices and use of
apps. When relevant, the quantitative results are discussed in light of results from the school
teacher data set (Authors, 2015).
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Table 1. Mean rankings for components of the collaboration, authenticity and personalisation
constructs (n=46)

5.1. Personalisation construct
The Personalisation construct which includes the sub-constructs of ‘agency’ and
‘customisation’, scored modestly by the teacher educators with a mean score of 2.1 each
(compared with 1.9 and 2.0, respectively, for the school teacher data). The use of mobile
devices to customise the learning experience for their student teachers is evidently not yet
widespread and indeed this has been a consistent finding across all of the different education
sectors we have surveyed, not just teacher educators. There were few of the open text
exemplars that participants cite in the survey that feature customisation in any great depth
indicating this is an area where more professional development is needed.
Surprisingly the other aspect of the personalisation construct – agency – also scored low in
the surveys we have conducted and teacher educators are broadly similar in their scores. Low
scores amongst school teachers might be attributed to the age of the students and concerns
about privacy and online safety that are more common in the school sector than in the post
school sector. However it was more surprising to find broadly similar low scores for the
Proceedings of the International Mobile Learning Festival 2016: Mobile Learning,
Emerging Learning Design & Learning 2.0, May 27-28, 2014, Bangkok, Kingdom of Thailand

agency construct amongst teacher educators which suggest they are also reluctant to grant
PSTs more control and choice when using mobile technologies. Also, this lower rating may
have been affected by the unexpectedly low use of student-owned devices (33%). In an
exception to this generalisation, one participant described a mobile learning scenario that
granted PSTs considerable choice in selecting a place or space that had value to them in terms
of their background culture. PSTs were encouraged to take a photo (or source a related image)
and share it in a Flickr space for everyone to access. The aim was to synthesise ideas across
all the images from the class to assist in: “understanding the notion of place as connected to
social/personal values; understand how prior knowledge and personal context is vital for
'hooking' learners; understanding how created content can be both personal and interwoven in
learning design” (survey response). This teacher educator noted that she saw her role as
‘modelling’ how to capture appropriate images, and guiding the context of the task, leaving
the choices to the students.
5.2. Authenticity
Authenticity was the highest scoring construct in the survey and was a major priority for the
teacher educators. The iPAC framework which informed the construction of this mobile
learning survey instrument identifies setting, tool and task as three sub-constructs for
authenticity. Although all three of these sub-constructs were scored very highly by
participants (2.4, 2.6 and 2.6 respectively), some of them were more prominent in their
scenarios than others. Despite 86% of participants describing an institutional setting for their
task, the ‘setting’ sub-construct was rated highly in a number of the scenarios where PSTs
were provided with opportunities to participate in authentic networks or work in an authentic
location. For example, one teacher educator asked her student teachers to use their m-devices
to develop and use a professional learning network (PLN) to enhance their digital footprint
and discuss digital citizenship issues. They later used their PLNs to find resources, answer
questions and forge authentic relationships with other educators beyond their immediate
setting. Another teacher educator created and modelled a ‘place-based’ m-learning task
suitable for a field trip to a river as part of their Geography education studies. The student
teachers used their m-devices’ geo-location facilities to pick up their location at the three
main stages of a river's path. At strategic points, their device presented them with teaching
materials corresponding to their position along the river. The aim of this in-situ,
contextualised task was for students was to identify river features (e.g. waterfalls, meanders)
and processes (e.g. erosion, deposition) associated at each stage of the river, and the impact
on the surrounding landscape. As well as creating and testing this authentic task, the teacher
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educator asked the student teachers to create their own location-based m-learning task for a
different topic in Geography (for their peers), in light of their immersion experience. In this
way the task had another layer of authenticity in that the student teachers were producing
‘real-life’ teaching resources for their teaching peers and prospective school students.
5.3. Collaboration
The generative element of data sharing, such as the creation of multimedia artefacts (e.g.
video and animation) or the creation of digital stories and narratives (e.g. creating an eBook)
featured prominently in the exemplars quoted by the teacher educators and also in the survey
items with a mean score of 2.5. This mirrors the similarly high mean score awarded by
school teachers (2.4) for this data sharing sub-construct and indicates these digital practices
are well understood and widely practised in line with the growing popularity of knowledge
building activities in teacher education (cf. Burden, 2016b) and the digital maker culture more
widely (Niemeyer & Gerber, 2015). Almost half (43%) of the apps mentioned by participants
were media production apps (see Table 2). For example, one participant asked the student
teachers to create short videos of objects they find in the real world that they might use in
their teaching. The purpose of the task was for PSTs to become more aware of the lessons in
the real world that can be brought into the classroom quickly. Secondary aims of this task
included “the development of video production skills and to appreciate that the creation of
video is now a natural part of teaching practice” (survey response).
However, other aspects that constitute the entire Collaborative construct, such as the
networked sharing of the artefacts that are produced (e.g. in order to gain feedback from
experts or external peers), and both forms of conversation—face to face (1.9) and networked
(1.6)—were not scored as prominently. This networked conversation score also mirrors the
low scores awarded to these items by school teachers (1.4), although curiously, face-to-face
conversations were rated far more favourably (2.4) by the school teacher cohort, possibly
influenced by the tendency for school teachers (especially K-6 teachers) to issue m-devices
for small group-work. However, like their colleagues in schools, teacher educators did not yet
appear to fully exploit the affordances of mobile devices that support the elements of dialogue
and conversation that might be described as ‘virtual’ and distant. One exception was a Maths
Teacher educator who challenged his 1st year education students to take photos to
demonstrate a maths concepts and create a collage to share with others online on their course
Facebook page. Student teachers were encouraged to report on their Maths experience and
learning via Twitter. The aim of the task was to ‘think mathematically and discover the
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concept and demonstrate it authentically’ (survey response). The use of social media was
emphasised as a medium to ‘Talk, discuss, experiment and play’.
5.4. Reported use of apps
All 46 participants answered the following compulsory open-ended question: What were the
main 'apps' and/or built in tools (e.g. camera) used in the task?, and we have used Goodwin
and Highfield’s (2012)’s classification of educational apps to categorise their responses (see
Table 3). Most participants listed several apps that were used in their m-learning task. We
were also able to contextualize their use of apps using the (optional) open-ended questions at
the end of the survey (completed by 33 participants). Goodwin and Highfield’s (2012)’s
system uses three main categories, essentially arranged along a continuum from Instructive
apps that are used for lower level cognitive, drill and practice style tasks, to higher level
Constructive apps, used for more creative or communicative purposes, allowing learners “ to
create their own content or digital artefact using the app.” (p. 12). In the middle of this
spectrum is the use of Manipulative apps, demanding more rigorous thinking than instructive
apps, and leveraging “guided discovery and experimentation but within a predetermined
context or framework (p.13).
Table 2. Breakdown of apps used in the teacher educators’ m-learning tasks

Examples
from study

Instructive
11%

Manipulative
11%

Constructive
78% (43% media production)

i) Multimedia viewing
and ‘content access’
apps such as Youtube,
iTunesU, TED
and iBooks reader;
ii) Other apps used to
access content such as
QR Code scanner /
reader.

i) Simulations, games
and augmented reality
apps;
ii) Interactive
discipline-specific /
curriculum apps such
as Matlab and
Wolframalpha (Maths).

i) Media production apps for video
(e.g. iMovie), images (e.g. Skitch),
audio (e.g. Sound recorder),
presentations (e.g. Keynote, Explain
Everything, Showme), location-based
learning (e.g. 7scenes);
ii) ‘Cognitive tools’ such as notetaking and mind-mapping apps (e.g.
Mindomo) & Communication / social
media apps (e.g. Twitter) & Note
taking apps (e.g. Evernote).

Over three-quarters (78%) of the apps mentioned by survey participants were used in a way
that would be classified under Goodwin's (2012) ‘constructive’ category: leveraging students’
communication and creation of their own digital content. Frequently mentioned apps were
social media apps such as Twitter, video production apps such as iMovie, as well as note
taking apps such as Evernote. The lower levels of instructive apps and high levels of use of
creative, generative apps is contradictory to findings in other studies that suggest educators
prefer to use more discipline specific apps rather than the open-ended, content free apps
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categorised here as ‘constructive’ (see for example, Churchill & Wang, 2014). The findings
from this part of the survey suggest teacher educators are more inclined to use apps that can
support a more constructionist approach to learning in line with recent initiatives such as the
digital maker ‘movement’ (Niemeyer & Gerber, 2015) and the recent emphasis on designbased pedagogies in teacher education (Koehler et al., 2011).
6. Discussion and implications
In this final section of the paper we discuss the implications of these findings for teacher
educators and their PSTs, and analyse how these findings are being used to inform the design
and development of a mobile learning toolkit for teacher educators that aims to support them
in expanding their range of m-learning approaches and strategies.
Combined with research referred to already in the Literature Review, and comparable surveys
undertaken previously with school teachers (Authors, 2015), the results from this study
underline our earlier contention that teacher educators may struggle to exploit the full range
of effective mobile pedagogical approaches. Additionally the results from this sample are
somewhat confusing, particularly those for the authenticity construct where participants’
survey responses point to perceptions of highly authentic and realistic uses of mobile
technologies despite their setting in predominantly formal institutional contexts and use in
somewhat contrived processes. The results for teacher educators echo those reported in an
earlier study of school teachers and university lecturers (see Authors, 2015) which suggests a
need for additional perspectives from other stakeholders such as students to provide greater
triangulation.
Taken together the results from this and previous studies raise a number of salient questions
and issues around the use of mobile devices in teacher education which are addressed in the
remainder of this paper:
•

to what extent are teacher educators cognisant of the theoretical foundations and
affordances of m-learning?

•

how can teacher educators benchmark and measure their current use of m-learning and
how can this data be triangulated with other data to make it more valid?

•

what constitutes ‘best practice’ in the use of m-learning in teacher education and how can
teacher educators be supported in exploring this for their own practice and that of their
student teachers?
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•

how do teacher educators gauge and understand the educational value of different apps to
ensure they can support their student teachers most effectively?

•

how can expertise and understanding about the use of m-learning in teacher education be
developed at scale to have an impact beyond the ‘early adopters’ and ‘innovators’?

These various issues and questions foreground the design and development of a mobile
learning toolkit for teacher educators undertaken as part of a transnational Erasmus+ initiative
funded through the European Union (see www.mttep.eu). This will enable them to measure
and benchmark their current m-learning pedagogies against a validated and reliable mlearning (iPAC) framework; expand their understanding of the affordances and potential of
m-learning through a series of multimedia m-learning scenarios and case studies; evaluate the
pedagogical potential of different apps in different education settings; and undertake on-going
support and networking through the provision of a dedicated online course. These features are
explored in further detail below.
6.1. iPAC framework
As noted previously in the literature review, there is a shortage of pedagogical and theoretical
models that can guide teacher educators in designing mobile learning experiences, and a need
to develop a shared language for describing emerging pedagogies (Herrington et al., 2014).
There is an urgent need to provide practical strategies that will support teacher educators in
fully exploiting mobile learning (Baran, 2014). The mobile learning toolkit addresses the first
of these concerns with the provision of a robust and validated m-learning ‘iPAC’ framework
which has been widely used across a range of educational settings including teacher
education. Developed originally in 2012 (see Authors, 2012), a representation of the
framework has been modified and developed through an iterative process that includes field
trials and pilots with practising educators and the current version is shown in Figure 2. This
compares with the original version in which the construct of authenticity was less well
developed. In response to user feedback and theoretical considerations (see Authors, 2016c)
the current representation of the iPAC framework includes three rather than two subconstructs for authenticity which reflects the growing interest in this particular aspect of mlearning. To help PSTs with relevant language development, a series of ‘word clouds’ have
been created as stimulus for discussion. They were created from relevant words used in our
previous papers (e.g. Authors, 2012). For example, Figure 3 shows the Word clouds
associated with the aforementioned sub constructs of Authenticity.
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Figure 3: A series of ‘word clouds’ relating to the Authenticity sub-constructs
(Setting, Tool and Task)
6.2. iPAC survey tools
Based upon the iPAC theoretical framework described above, the toolkit also contains a
selection of online survey tools that teacher educators and their students can use in various
ways to measure and evaluate their m-learning practices. The student survey was designed to
provide an additional perspective to supplement the survey instrument undertaken by teacher
educators, thereby increasing the validity of the instrument by providing a perspective based
on student voice (Groundwater-Smith, 2007). The student survey tool is based on self
reported data that participants provide based around a recent mobile learning scenario or task
they have recently experienced. The data generated from the survey is presented to teacher
participants to compare with their own responses, providing an m-learning profile with
guidance and suggestions for further professional development linked to a growing database
of m-learning scenarios and video case studies (see below).
6.3. M-learning scenarios, exemplars and video case studies
The results from this study highlight the need to encourage teacher educators to explore a
wider range of m-learning activities such as more in-situ learning contexts, greater
consideration of student agency and more use of networked and virtual conversations to share
practices beyond the immediate vicinity and access of external expertise (e.g. see
Collaborative construct above). It also focuses attention on the need for greater
exemplification of how teacher educators use mobile devices for professional learning (both
their own and that of their students) and to model and practise approaches to K-12 teaching
and learning (see for example, Naylor & Gibbs, 2015). To support these needs the toolkit
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contains a wide range of exemplar resources in the form of digital eBooks, mobile learning
scenarios (based on a common template) and video case studies which are intended to
stimulate interest and pedagogical discussion across the teacher education community,
facilitated by on online forum and course (see below). These exemplar resources are tagged
and matched to the iPAC framework described above, enabling users to interrogate the toolkit
by the signature pedagogies of the framework. Following the pilot phase of this initiative
(2014-2017) it is hoped the education community will supplement the project’s existing
resources with m-learning exemplars of their own, adding to the case studies and video
vignettes, so becoming a self-supporting and scalable resource in the future.
6.4. Pedagogical rubric for evaluating apps
Although some of the literature reviewed here indicates educators are looking for advice and
guidance on how to select and use discipline specific apps (Churchill & Wang, 2014; Green,
et al, 2014) our own findings from this study and previous research suggest teacher educators
are more include towards generic, content free apps that can be used in a wide variety of ways
across all disciplines. This approach appears more sustainable and scalable in the longer term
and therefore the project will develop an original rubric, with emphasis on sociocultural
aspects of the iPAC framework. The rubric will be supplemented with exemplars and case
studies that illustrate and explain how the app might be used in specific contexts, since
context is so critical when examining ‘tools’ from a sociocultural perspective (Wertsch,
1991). Using the rubric, teacher educators and their students will be better placed to assess the
pedagogical potential and value of an app and to leverage the various iPAC components
underpinning the toolkit.
6.5. Online m-learning course
Finally, it is apparent little practical guidance and support currently exists to support teacher
educators in their adoption and use of m-learning or to support them in the wider process of
networking and collaborating outside of their immediate context. The toolkit will include
access to a bespoke online course that will bring together all of the various resources and
exemplars described above in a twelve week enabling teacher educators and students to learn
as part of an international network.
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7. Conclusion
Teacher educators in this study perceived their m-learning practices to be strongly authentic
in nature (task, setting and tool) with less positive perceptions of autonomous, personalised
learning and networked learning conversations. These results are quite similar to the school
teacher cohort (Authors, 2015), though there was more emphasise amongst teacher educators
on design-based approaches, typically through the student teachers’ use of generative, media
production apps. There is evidently a need to encourage teacher educators to consider their
modelling of a wider range of mobile pedagogies, especially approaches supporting student
agency and networked collaborations. There is also a need to encourage more support of their
student teachers’ own professional m-learning practices, in an extended range of contexts in
and beyond traditional formal learning environments, or what Authors (2016e) call ‘Third
Space learning’. Teacher educators need to consider m-learning task designs that support
more seamless ‘boundary crossing’ across these contexts (Authors, 2016d), for example, from
an informal learning space such as a cafe, or a semi-formal field trip learning environment, to
a more formal, scheduled classroom. A new toolkit for teacher educators will address these
reported areas of concern, including new representations of our mobile pedagogical
framework (or iPAC framework); a student survey to give educators multiple perspectives
with their own m-learning task evaluations; video case scenarios and e-books to illustrate and
contextualise various dimensions of the framework (and associated language use); and an app
evaluation rubric that will encourage educators to consider the contextualised use of specific
apps, with strategic links to the aforementioned video case scenarios.
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