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Abstract: Teacher education programmes are being challenged to prepare preservice teachers who 
are competent in the use of digital technologies. Although much emphasis is on effective integration 
of mobile technologies into teacher preparation, little is known of how teacher educators introduce 
such innovative teaching techniques. This research study is set in New Zealand context and explores 
mobile pedagogical practices teacher educators used in their courses across multiple preservice 
programmes within one university. The study adopted a mixed-methods, case-study design. This 
paper describes how three teacher educators used mobile technologies to prepare preservice teachers 
for 21st century classrooms. Findings reveal that these teacher educators are adapting new pedagogies 
so that mobile technologies are used in authentic and creative ways to enhance meaningful learning 
which are likely to transfer to K-12 contexts. This study informs the integration of mobile learning 
into the preservice teacher education curriculum. 
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Introduction   

	
Bring your own device (BYOD) in K-12 classrooms is growing exponentially. Schools have embraced this 

policy by encouraging students to bring their personally owned mobile devices to classrooms for learning purposes in 
New Zealand (Wylie & Bonne, 2014) and worldwide. BYOD gives students the freedom to determine what, how, 
where, and when to learn (Ally, Grimus & Ebner, 2014). As a result, schools and tertiary institutions are rapidly 
adopting mobile learning to meet learners’ needs causing educators to engage with mobile pedagogies (Burden & 
Kearney, 2017; Herrington, Ostashewski, Reid & Flintoff, 2014). Current practices in teacher education programmes 
and schools should promote simultaneous renewal in preservice teacher education and K-12 schools (Davis, 2010; 
Schuck, 2016). Mobile learning is one of many innovations required for on-going simultaneous renewal. Initial teacher 
education (ITE) must continue its simultaneous renewal with that in K-12 schools, co-evolving as it does with 
technology (Davis, 2018). For example, the majority of schools in New Zealand are required to introduce innovative 
learning environments with an increasing number also implement BYOD initiatives (Ministry of Education, 2014). 
Therefore, ITE programmes need to adopt key strategies to adequately prepare teachers for these schools in ways that 
meet the curricular needs and students’ learning preferences. This research study provides evidence of this renewal 
process in one New Zealand institution.  

 
Darling-Hammond (2012) asserts that ITE programmes continue to receive critique regarding how they 

prepare preservice teachers. It is important to note that unprepared new teachers are not able to soundly prepare 
students for the modern workplaces and positive citizenship engagement. A challenge for teacher educators is to 
adequately prepare these teachers to integrate digital technologies into classroom practices, as well as facilitating 
learning using mobile technologies (Burden & Kearney, 2017). It is not clear, however, how teacher educators 
introduce these technological innovations (Burke & Foulger, 2014) and the digital literacy required, hence limiting 
ways of responding to these criticisms (Schuck, 2016). Therefore, exploring mobile learning practices in ITE 
programmes is imperative and should occur among other relevant changes to ITE in 21st century (e.g. Fickel & 
Mackey, 2013). 



 
Mobile learning in initial teacher education  

 
Technological advancements are forcing ITE to be more flexible and effective in using innovative classroom 

approaches that encompass cloud-based mobile learning (Maher, 2018). Şad and Göktaş, (2014) define mobile 
learning as a type of learning mediated by mobile devices such as iPads, smart phones, digital cameras, netbooks, and 
tablets. Research shows that educators are using these devices to enhance their pedagogies by exploring their 
ubiquitous learning opportunities (Kearney, Burden & Rai, 2015). For example, in their recent study, Burden and 
Kearney (2017) clarify that the use of mobile and ubiquitous technologies support effective learning across multiple 
places, spaces, and time. This has been substantiated by Maher (2018) who identified the use of response systems like 
Kahoot, virtual and augmented reality, educational apps, and video conferencing to support active learning in formal 
and informal settings. Benefits and the potential of mobile learning have been well documented. According to 
Cochrane (2010) mobile learning can “bridge pedagogically designed learning contexts, facilitate learner-generated 
contexts, and content (both personal and collaborative), while providing personalization and ubiquitous social 
connectedness, that sets it apart from more traditional learning environments” (p.134).  

 
There are numerous strategies that teacher educators may use to facilitate mobile learning. Using mobile 

learning in authentic contexts, where learners are mobile, and can learn both individually and collaboratively. 
Providing time for exploration of mobile technologies for learners to exploit the affordances of technology using their 
own devices; and using mobile learning spontaneously to mediate knowledge construction in non-traditional learning 
spaces (Herrington, Herington & Mantei, 2009). Baran (2014) classified these strategies into two levels: Teacher 
education ‘about’ mobile learning (preservice teachers learning how to effectively integrate mobile technologies) and 
teacher education ‘with’ mobile learning (enhancing preservice teachers’ learning using mobile technologies). 

A survey of 245 preservice teachers identified instructional benefits of mobile phones and their features that 
are useful in K-12 classrooms (O'Bannon & Thomas, 2015). This study allows us to see the importance of integrating 
mobile phones into teaching and learning. Although it relied on self-reported data, it is evident that preservice teachers 
can be prepared to effectively use mobile phone features, since majority of them supported their use for classroom 
activities (O'Bannon & Thomas, 2015). As such, Herrington et al. (2014) stresses that effective integration of mobile 
learning into ITE programmes is relevant in preservice teacher preparation. While teacher educators may not feel 
confident to model the use of mobile technologies for their preservice teachers (Burden & Kearney, 2017), they do 
play a critical role in their preparation.    

 
A mobile pedagogical framework (Burden & Kearney, 2017) outlines strategies teacher educators may use 

to prepare preservice teachers to integrate mobile technologies into classrooms (see Figure 1). This framework 
enlightened by a socio-cultural approach to learning, has been used to explore mobile learning experiences in formal 
and informal learning settings (Kearney & Maher, 2013). It has three distinctive characteristics with subsidiary themes. 
At the center of the framework is the ‘Use of Time-Space’ where learners experience the features. This research study 
intends to add new knowledge to this framework by identifying specific features of mobile devices that enhance mobile 
pedagogies. The framework is being used to analyze how teacher educators use mobile technologies to support 
teaching and learning in ITE. Pedagogical features of mobile learning associated with the learning activities are 
examined to identify pedagogies used by teacher educators, and assess how the learning activities and pedagogy 
contribute to the educational experience of preservice teachers’ teaching and learning. 

 

 
Figure 1: The iPAC framework. Burden and Kearney (2017, p.3), with permission. 



 
Teacher educators’ mobile pedagogical practices 

 
As innovative use of mobile technologies emerge and related new pedagogies develop, teacher educators are 

adapting with new pedagogies for teaching and learning (Phelan, 2017). These changes have led to an emphasis on 
ensuring preservice teachers become competent in the pedagogical use of digital tools (Maher, 2018). Research studies 
have examined pedagogical implications of mobile learning. For example, Phelan (2017) employed the iPAC 
framework to explore teacher educators’ pedagogical practices. Multiple case studies of seven teacher educators 
proficient with mobile learning were conducted in the mid-Atlantic region. It was found that teacher educators were 
keen to adopt, integrate, and model new pedagogical approaches in teacher preparation. Preservice teachers used 
mobile technologies in authentic settings such as during their professional practice, and a field trip to the museum. 
Phelan (2017) concluded that teacher educators prepared preservice teachers to develop their metacognitive skills, and 
be competent with mobile technologies while they advance their pedagogical practices. 

  
Kearney and Maher (2013) used the iPAC framework to analyze preservice teachers’ mobile learning 

scenarios. The six sub-scales were used to rate critical features of mobile learning activities from preservice teachers’ 
learning perspectives. These activities rated highly in the scales of authenticity and personalization while collaboration 
was rated lowest. It was identified that iPads helped preservice teachers to think more pedagogically about how to 
contextualize their teaching by using the camera to take and annotate pictures of geometric shapes in the urban 
landscape. Ally et al. (2014) noted that mobile technologies can be used to facilitate learning outside the formal 
settings. From another perspective, Cochrane (2010) argued that mobile pedagogies which support social 
constructivism include, having students engage in collaborative multimedia eportfolios, providing regular formative 
feedback, taking advantage of the flexibility of the learning contexts, and educators modelling sound pedagogical use 
of mobile technologies. 

Majority of empirical research on mobile learning in teacher education indicates positive outcomes (Baran, 
(2014). A number of studies (Ekanayake & Wishart, 2015; Kearney & Maher, 2013; Schuck, 2016; Tolosa, 2017) 
have examined mobile learning as an approach within individual courses. However, recent findings show that mobile 
learning in teacher education remains largely under-theorized (Kearney & Maher, 2013), understudied (Ekanayake & 
Mishart, 2015) more so in New Zealand (Lindsay, 2016). Very few studies have explored mobile pedagogical practices 
of teacher educators in preservice programmes (Burden & Kearney, 2017; Phelan, 2017). Baran recommended that 
future studies include an entire teacher education programme. To help address this gap in the knowledge base, our 
study focuses on teacher educators’ pedagogies by exploring their mobile learning practices across three different 
preservice programmes in one institution. More specifically, three constructs of the iPAC framework have been used 
to examine these practices from a social constructivism perspective (Maher, 2018). Research question relevant to this 
paper is: How do teacher educators enhance their mobile pedagogical approaches using mobile technologies? Unlike 
recent research on mobile learning (Phelan, 2017) which examined teacher educators from different universities, we 
took a more specific approach. This research aims to inform teacher educators about the pedagogical value of mobile 
technologies, as well as guide the innovative use of mobile technologies to enhance teacher education programmes. 
The ultimate goal is to prepare preservice teachers who are knowledgeable, and skilled to promote engagement, 
learning, and well-being of their students in today’s BYOD schools. 

 
 

Methodology  
 
The study that is presented here is part of a larger study that was conducted in one institution. Three case 

studies of ITE programmes where graduate entrants have enrolled to earn qualified teacher status for K-12 schools in 
New Zealand have been chosen. Nine teacher educators who teach in one or more of these ITE programmes 
volunteered to participate in a semi-structured interview and related observations. Data was obtained from multiple 
sources such as, semi-structured interviews, classroom observations, an online survey for preservice teachers, and 
review of documents.  

For the purposes of this brief paper, data presented here is a small subset of the larger study. Interview 
findings of three teacher educators who have used and implemented mobile technologies to facilitate teaching and 
learning is presented. These teachers described themselves as experienced users of mobile technologies as 
instructional tools as identified by Knezek, Christensen, Miyashita and Ropp (2000). Open-ended questions outlining 
mobile pedagogies (Kearney et al., 2015) helped to elicit their views about how they had been facilitating mobile 
learning. Each interview session lasted around 30-45 minutes, was audio recorded, and transcribed verbatim. Data 



was coded under the three significant features of collaboration, personalization and authenticity. Through content 
analysis the codes were condensed into related themes, and patterns. We do not intend to generalize the findings of 
the study beyond the research context at this time due to the small sample size. Our future research will lend these 
findings with more evidence across four programmes. 

 
 

Findings  
 
This section presents the findings of the interviews. Data from the interviews were organized into two groups 

(facilitating the courses or assessment) and each group compared to Kearney et al.’s (2015) mobile pedagogical 
approaches. Due to space limitations, excerpts from the data consists of a few examples of how teacher educators 
enhanced their practices.  

 
John (pseudonym) teaches Science Education, Chemistry, Physics, and Professional Studies in the Secondary 

programme. He used different approaches to facilitate instruction and assess preservice teachers. For example, in a 
science class, preservice teachers used Slowmation to produce animations of scientific concepts. They used their 
phones and iPads to take photos of still images and formed short videos. John mentioned that, “they [students] have 
to understand the science behind the process.  So it’s not just a matter of producing a good quality resource, but it’s 
the learning that goes into that process. For example the life cycle of a frog.” In addition to exploring ideas, 
Slowmation was used for assessment as a formative and a summative tool, providing evidence that Slowmation helped 
preservice teachers to reflect on their learning while they engaged with the content and to capture their interest to 
learn. In addition, it can also be recognized as a pedagogical strategy that preservice teachers could use in K-12 
schools. 

 
Lewina (pseudonym) facilitates on-campus and distance learning in the Early Childhood programme. She 

used her laptop to access the Learning Management System (LMS) to support instruction delivery, communicate with 
preservice teachers, design multimedia presentations, search the Internet for information, and connect with distance 
learning students. She gave illustrations of her online practices in LMS and video conference (VC) recordings. For 
example, she gave students a group task, they created Padlet walls and posted their findings. Lewina uploaded the 
Padlets on LMS for all the students to access, read and critique their peers’ work. Padlets provided opportunities to 
work in collaborative groups to construct new knowledge hence learn ‘with’ technology, a personalized deep learning, 
and reflection which helps in improving metacognitive skills, and seeking clarification (Cochrane, 2010). Lewina said 
that “Padlets enabled students to visualize their ideas and display them clearly.” Another teacher educator also 
mentioned that the use of Padlets is “quite an interactive way of students and lecturer communicating together.” These 
findings also reveal that distance learning preservice teachers made even more use of mobile learning because they 
were expected to make their group presentations online using Zoom VC. Presentations were uploaded to LMS for all 
the students to access and provide feedback. They also selected an appropriate time (morning or evening) for them to 
participate during Adobe Connect sessions. Researchers have asserted that such learning activities allow students to 
personalize their learning, collaborate and connect with their peers (Cochrane, 2010; Kearney et al., 2015). 

 
Andrew (pseudonym) teaches Geography and Social Studies in the Secondary programme. He scaffolded his 

Geography lesson by taking preservice teachers to visit volcanoes to learn about the processes that were responsible 
for building them up. Preservice teachers used their mobile phones and iPads to take photos of different layers of lava. 
They were given assignments to work in groups. Andrew mentioned that students chose the context of their learning, 
searched the Internet for more information, and presented their findings in class. Andrew provided the students with 
an authentic experience of real life activity (Kearney & Maher, 2013) for them to develop an understanding of the 
concepts. Preservice teachers were actively involved in the learning process as they gathered information from various 
sources, interpreted it, and decided how to do their presentations. Previous studies have indicated that the affordances 
of increasing ubiquity of mobile technologies support preservice teachers to construct knowledge in authentic contexts 
either individually or collaboratively with their peers (Herrington et al., 2009). Table 1 presents a summary of the data 
of all the three teacher educators. 

 
Burden and 
Kearney (2017) 
iPAC 
framework 

Leading and facilitating the courses Assessment of preservice 
teachers  

Examples of mobile 
technologies/ apps 



Collaboration 
 

Assign group work 
Share digital content 
Discussion forums 
Slowmation of scientific concepts 
Communicate, e.g. text, email 
Synchronous online classes  

Group work 
Padlets postings 
Group presentations 

Padlets 
Smart phones 
LMS 
Slowmation 
iPads 
Zoom VC 
Adobe Connect VC  

Personalisation Recorded lectures 
Students controlled their learning 
context 
YouTube videos 
URLs for resources 

Feedback 
Discussion forums 
Padlet postings 

Laptops 
iPads 
Padlets 
Smart phones  
LMS 

Authenticity Search online resources 
Adobe VC presentations & recordings 
Field trip 
Computer games 
PhET interactive simulations 
3D animations 

Online quizzes 
Assigned assessment of 
Padlet postings for all  
+ Zoom VC presentations for 
distance students  
Slowmation artefacts 
Individual assignments 
 

iPads 
Smart phones 
Digital cameras 
Laptops 
Kahoot 
Augmented reality 
Virtual reality 
Zoom VC 

 
Table 1: Themes Identified from Teacher Educators’ Mobile Learning Practices in ITE 

 
 
Conclusion 

  
It is challenging to effectively implement mobile learning into all teacher education courses. However, this 

research study identified a range of different innovative practices (Kearney et al., 2015) teacher educators used to 
integrate mobile technologies into meaningful and realistic learning opportunities for preservice teachers in different 
content areas. They provided mobile friendly tasks (Şad & Göktaş, 2014). Preservice teachers engaged in active 
learning while located in informal settings (Maher, 2018). Online quizzes, self and peer assessments on mobile devices 
supported formative assessment. These teachers encouraged preservice teachers to control their learning context while 
they worked on assignments individually as well as collaboratively using their mobile devices (Kearney & Maher, 
2013). Preservice teachers could access content posted on LMS (anytime anywhere), which was taken up partly 
strongly by distance learning students. Majority of these practices fit into Baran’s (2014) category of enhancing teacher 
education ‘with’ mobile learning. As noted by Maher (2018) the underlying importance of digital technology is not 
on technology itself but in the manner in which technology is integrated into the learning process. This provides 
evidence that these teacher educators created learning environments that allowed preservice teachers to innovatively 
use mobile technologies to solve complex problems in groups, create and share digital evidence of their learning, 
access learning resources, and personalize their learning.  

 
To better prepare preservice teachers to leverage the potential of digital tools in classrooms (Davis, 2010), 

teacher educators should model effective use of these technologies while using digital devices that are easily available 
in K-12 schools (Maher, 2018), and evidence was found of that. These strategies were modelled in ways that may 
transfer to school contexts. There was no evidence in Burden and Kearney’s (2017) observation that some teacher 
educators may be left struggling with what constitute effective digital instructional strategies. These preservice 
teachers experienced modelling of substantive pedagogical practices to effectively use new digital tools in ways that 
may transfer these practices into their future classrooms, as recommended by Phelan (2017).  

 
This study explored how three teacher educators use mobile technologies as they seek to transform their 

pedagogies to meet the needs of preservice teachers. It is worth noting that a personalized learning experience, 
collaborative, and authentic learning are key features of mobile learning (Kearney et al., 2015) that helps students 
develop higher order skills. These findings reveal that some teacher educators are adapting new pedagogies so that 
mobile technologies are used in collaborative, authentic, and personalized ways. Mobile pedagogical practices have 
shaped preservice teachers’ teaching and learning experiences, particularly those of distant students. However, the 



preparation of preservice teachers for particular contexts and the extent to which mobile pedagogical practices are 
transferable remains as a question to be studied with future research.  
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