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Initial teacher educators’ integrating iPads into their physical education
teaching

Susan Marron * and Maura Coulter
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(Received 21 September 2018; accepted 4 August 2021)

Teachers today must not only be prepared to use technology but must also know
how to use it (Butler, D., K. Marshall, and M. Leahy. 2015. Shaping the Future:
How Technology Can Lead to Educational Transformation, 1st ed. Dublin: Liffey
Press). The purpose of this study was to explore two primary physical education
initial teacher educator’s (PEITE’s) professional learning experiences while
introducing iPads into a physical education module. The module’s focus was to
promote quality teaching, learning and assessment of fundamental movement
skills in physical education with pre-service generalist primary teachers. It was a
qualitative study utilising lesson study methodology. Data included audio files,
video recordings and field notes. Following analysis, three themes were
developed: learning the technology, managing the technology and integrating
the technology. The findings showed that for the PEITEs, time was a valuable
commodity while grappling with technological knowledge, technological
pedagogical knowledge and pre-service teachers’ physical education knowledge.
Self-directed learning was an enabler to facilitate technological and pedagogical
competence for the PEITEs. Although managing aspects of the technology,
such as limited Wi-Fi access and technical support, was a challenge, the
PEITEs continued to integrate iPads into their teaching.

Keywords: lesson study; technology; physical education; initial teacher education;
iPads

Introduction and context

Generalist primary teachers face many challenges, including the demands of new
technologies, and ultimately, these demands require changes in classroom practices.
They must be skilled in technology applications and knowledgeable about using tech-
nology to support instruction and to enhance and extend children’s learning
(Rosenthal and Eliason 2015; Armour et al. 2017; McGarr and McDonagh 2021).
Primary school teachers should be able to demonstrate an ability to use technology
tools in their teaching of all curriculum areas, including physical education, to
promote children’s learning, improve children’s achievement and provide children
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with the skills they need in their future education and/or workplace careers. ‘Achiev-
ing adequate levels of digital competency is not without its challenges’ (McGarr and
McDonagh 2021, 117). While Bakir (2015) acknowledged that opportunities for tech-
nology training have become more available to prospective teachers, it is evident that
despite the international recognition and encouragement to adopt technology, its
integration in teacher education is also a challenge. van Hilvoorde and Koekoek
(2018) highlight the pedagogical implications of incorporating technology into phys-
ical education and its ability to reshape educational practices. They believe that due to
the pervasiveness of technology in everyone’s daily activities and resulting changes to
our behaviours it must be embraced. Initial teacher educators (ITEs) must become
proficient at technology use and must come to understand content-specific, pedago-
gical uses of technology for their own teaching. PEITEs should be involved in adapt-
ing and aligning the technology and the science to the specific characteristics of their
educational contexts.

Traditionally teacher education programmes offer stand-alone educational tech-
nology or digital learning courses as a part of pre-service teachers’ (PSTs) pro-
fessional programmes (Lambert and Gong 2010) to address the technological
requirements; however, integration of technology is becoming more the norm in
teacher education programmes. In highlighting the important role of PEITEs in sup-
porting PSTs to integrate technology into their teaching, it is important to note that
there are few discussions of how PEITEs can develop their own understanding of
these devices for learning and teaching, as they strive to evaluate and incorporate
these devices into their teaching (Schuck et al. 2013).

The landscape of pre-service teacher education at the time of this study was a
changing one. The Bachelor of Education programme had increased from three to
four years in line with the Confederation of European University Rectors’ Confer-
ences and the Association of European Universities (1999). This allowed for inno-
vations (Waldron et al. 2012), including the weaving of key themes into all
modules, for example, inclusion and digital technology rather than having stand-
alone modules (Teaching Council 2011). Special options in curricular areas for
PSTs to specialise in were introduced (Marron, Murphy, and Coulter 2018) and
modules were created to respond to current research and policy, for example, physical
education and digital learning.

The digital landscape in Ireland during this time was one where the potential for
digital technologies to transform teaching and learning in Irish schools had not been
realised (Woods 2019). In brief, Cosgrove et al. (2014) highlighted insufficient levels
of technical support, the age of computing devices, and insufficient time for planning
and preparation, the pressure to cover the prescribed curriculum and insufficient
access to technology for children as challenges to the effective use of technology to
support teaching and learning in primary schools. Broadband and internet safety
and related issues were also noted as obstacles. Eivers (2019) tracked the key policy
document trail in Ireland related to technology in primary schools, including the
National Council for Curriculum and Assessment (NCCA) Integration of Infor-
mation Communication Technology (ICT) in the Primary School Curriculum:
Guidelines for Teachers (2004) and the Framework for ICT in Curriculum and
Assessment (2007). Eivers highlighted the Inspectorate Report (Department of Edu-
cation and Skills (DES) 2008) calling for technological infrastructure in classrooms, a
national technology support and maintenance system, more continuous professional
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learning and a greater emphasis on technology at initial teacher education. The
Digital Strategy for Schools 2015–2020 (DES 2015) and related policy documents
that followed showed a clearer commitment to advance the progress of technology
in schools. More recently, the inclusion of the children being a digital learners as a
key competency in the Draught Primary Curriculum Framework (NCCA 2020) is
a significant progression with wide-ranging implications for teachers and teacher edu-
cators and their work in all curriculum areas, including physical education.

Technology, knowledge and physical education

Technology is based on the Greek word technè, which means ‘craft’ or ‘art’ and the
Greek word logos, meaning word or discourse. It refers to concrete artefacts, designed
and produced by humans and the use of these artefacts by humans. In addition, tech-
nology also concerns the knowledge necessary to generate new technological sol-
utions and refers to the knowledge about the technology design process and its
applications in practice. All three meanings of technology are relevant for the role
technology may play in education. In this study, we are concerned with the role of
technology, specifically the iPad, and its application in practice.

The literature suggests that effective technology integration with specific subject
matter requires teachers to apply their knowledge of curriculum content, general ped-
agogies, and technologies. This approach, known as the ‘technological pedagogical
content knowledge’ TPCK (currently known as TPACK) model (Koehler and
Mishra 2008), is grounded on Shulman’s (1987) idea that teachers should be able
to apply their content knowledge in a pedagogically sound way that is adaptable to
the characteristics of children and to the educational context. Content knowledge
(CK) refers to the mastering of major facts, concepts and relationships within a par-
ticular field. For example, a physical education teacher should possess a basic under-
standing of motor learning in physical activities. Technological content knowledge
(TCK) refers to one’s awareness of the available technology, knowing how to use it,
and understanding its purpose within the content of the specific subject matter.
Leight, Banville, and Polifko (2009) stated that both the rapid increase in technologi-
cal capabilities and falling costs had made the use of technology in physical education
more accessible. However, Kirkwood and Price (2014) question the extent to which
effective use is being made of technology to improve the learning experience of
students.

Pedagogical content knowledge (PCK), proposed by Shulman (1987), is the com-
bination of the knowledge of teaching strategies and concepts to be taught and strat-
egies for evaluating student understanding (Mishra and Koehler 2006). Teachers
must have a rich and flexible knowledge of the subjects they teach (Borko 2004)
because without this, how can they adapt and use this knowledge (pedagogical
content knowledge) for the benefit of the children they teach? It then follows that
technological pedagogical knowledge (TPK) refers to one’s knowledge of the
various technologies that can be integrated and utilised in educational settings.
This can be evidenced when a physical education teacher, who has high TPK, can
easily select the appropriate tool or device to use in teaching by taking into
account the child’s readiness level and the activity to be learned.

Teachers’ confidence (self-efficacy) and motivation (outcome expectations) with
regard to integrating technology in education are considered important variables in
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teaching effectiveness (Niederhauser and Perkmen 2010); however, the speed at which
technological know how to operate particular technologies becomes obsolete as new
technologies take-over is very challenging (Mishra and Koehler 2006). Digital tech-
nologies can make things possible; however, it is people that make things happen,
and teachers’ pedagogical orientations are pivotal in how digital technologies are
used (Butler, Marshall, and Leahy 2015).

van Hilvoorde and Koekoek (2018), in their research on physical education,
emphasise the importance of PSTs having deep knowledge of how children can
learn skills that may be found on tablets, for example, iPads. PSTs must become criti-
cal users of technology from a pedagogical lens before they use it in their teaching.
There has been a growing interest focussed on the use of iPads as learning devices
(Dündar and Akçayır 2014). Compared to traditional desktops, users prefer using
iPads owing to the mobility and more intuitive operation methods (Reychav and
Wu 2014). Tablets equipped with wireless network connectivity, high-resolution dis-
plays, digital cameras and multi-touch screens, and being light and portable
devices, open up innovative learning possibilities for students on the move (Eberline
and Richards 2013). With the portability of iPads, PSTs are free to record and play
videos without hardware limitations when they practise their actions in physical edu-
cation contexts. However, despite the fact that numerous studies have explored awide
range of technology-based learning, few studies on the use of mobile technology in
physical education have been published (Hung, Shwu-Ching Young, and Lin 2018).
Rosenthal and Eliason (2015) reported on a College of Education iPad initiative
where the staff was provided with training to develop their iPad skills and, in turn,
were then expected to prepare future teachers to use the iPad as a teaching and learn-
ing tool in their future teaching. Their successes included the competence of the PSTs
if faculty members modelled the use of the technology in the learning process and
faculty members’ confidence increased with basic instruction and familiarity on
even one or two applications. Haynes and Miller (2015) succeeded in applying tech-
nology to accurately analyse and assess the skill components of performances during
physical education lecture time that can be applied in a school setting using smart-
phones or digital cameras with video recording capabilities.

Theoretical framework

As the PEITEs were learning how to teach something new and different with very
little prior knowledge and had little to no professional development in the area of
integrating technologies and physical education, the theory of self-directed learning
informed this study. Knowles (1975) describes self-directed learning as a process in
which individuals take the initiative, with or without the help of others, in diagnosing
their learning needs, formulating learning goals, identifying human and material
resources for learning, choosing and implementing appropriate learning strategies
and evaluating learning outcomes (18).

Dialogue, collaboration and critique were important components that were used
to help the PEITEs on their learning journey. ITEs who inquire into their practice
with others receive the ‘benefits from the support of colleagues engaged in similar
enterprises and the scrutiny of the wider educational community’ (Clarke and Erick-
son 2006, 5). This self-directed inquiry was to explore the PEITEs’ professional learn-
ing experiences while introducing iPads into a physical education module.

614 S. Marron and M. Coulter



Professional development that is becoming increasingly popular worldwide, but is
not yet frequently applied within the physical education domain, is lesson study
(Elliott 2019; Willems and Van den Bossche 2019). Lesson study is a form of systema-
tic classroom inquiry (Lee and Tsai 2008; Verhoef, Coenders, and Pieters 2015) into
the practice of teaching in which teachers or teacher educators collaboratively plan,
teach, observe, revise and share the results of a single class lesson. As the PEITEs
were engaging in self-directed learning, lesson study provided them with the frame-
work for ‘on the job’ professional development. The two PEITEs who knew the
PSTs, the context and the learning outcomes to be achieved came together to under-
take in-class inquiry-based research. The PEITEs had identified a specific challenge
within their teaching practice, the implementation of TPACK using iPads in order
to acquire and deepen new insights through self-directed learning. The practice of
lesson study can lead to instructional improvement as the PEITEs become more
knowledgeable about how PSTs learn and think and how instruction affects their
thinking. A lesson study cycle consists of four steps (see Figure 1) (Lewis, Perry,
and Hurd 2009):

(1) Study curriculum and formulate goals
(2) Plan research lesson

Figure 1. Lesson study cycle (Lewis, Perry, and Hurd 2009).
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(3) Conduct research lesson
(4) Reflect on research lesson and planning process

While post-lesson discussions and reflections traditionally focus on the student
learning that took place during the ‘research lesson’, when teachers are new to
lesson study, such as the PEITEs at the centre of this study, they will often focus
on their own teaching methods and less on the pre-service students and their learning
(Saito, 2012). This study explores how two PEITE’s professional learning experiences
of introducing iPads into a physical education module underpinned by the TPACK
model (Koehler and Mishra 2008). The lesson study provided a reflective framework
that influenced the PEITEs’ practices and how it informed their learning and pro-
fessional development.

Methodology

This qualitative study, utilising lesson study, focussed on one cycle of the lesson study
process during a 2-hour lesson in a second-year module. During the lesson, the PSTs,
in pairs, were required to observe, analyse and self and peer assess their own perform-
ance of a fundamental movement skill using an iPad and checklists. They had to rep-
resent the teaching of this skill in a two-minute video clip using the iMovie and
Explain Everything Apps. The PSTs had to include demonstrations and the teaching
of activities to support the development and practice of the skill at three stages of
development – beginning, developing and consolidating (Graham, Holt/Hale, and
Parker 2010).

Participants

Two primary PEITEs were the participants in the study. Sharon was responsible for
the design, and the facilitation of the module and Maria acted as a critical colleague.
(Pseudonyms are used here for blind review). The PEITEs had pedagogical content
knowledge (PCK) of FMS, but their technological content knowledge (TCK) and
technological pedagogical knowledge (TPK) required development. The PEITEs’
backgrounds in the use of technology included PowerPoint, Photo Story, Online
Adobe classroom and Loop, and the online teaching environment, which provided
PEITEs and PSTswith access to electronic teaching and learning materials and activi-
ties (such as discussion forums and reflective journals). The PSTs undertaking the
lesson had completed one module in the use of digital technologies, specifically in
the use of cameras, video, and the interactive whiteboard in the first year of their
degree programme.

Data collection
Datawere collected during each stage of the lesson study cycle as outlined in Figure 1.
These data consisted of the lesson plan, three sound files from three meetings between
the PEITEs [Pre-lesson study meeting one (PM1), Pre-lesson study meeting two
(PM2) and Post-lesson study meeting (PTM)] and the field notes taken during
these meetings and the lesson. The final piece of data was the video recording of
the lesson.
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Data analysis
Data were inputted into Nvivo (QSR NVivo Version 10) software for analysis. Data
were initially pooled and read by each PEITE. An interpretive-descriptive approach
was used, involving the constant comparative method of data analysis proposed by
Strauss, Corbin, and Corbin (1998). This is an iterative process in which the data
were read, listened to and watched by both PEITEs to determine recurring categories
in the content of the data. Data categories emerged directly from this content. Cat-
egories were identified independently by each PEITE and these were refined at a
further analysis meeting until agreement was reached. All data were analysed
further, assigning data to the agreed categories and subcategories, and cross-
checked. Finally, similar categories were combined, resulting in three themes; (1)
Learning the Technology, (2) Managing the Technology and (3) Integrating the
Technology.

Findings and discussion
This study explored the professional learning experiences of the PEITEs as they intro-
duced iPads into one physical education module underpinned with the use of the
TPACK model in a primary teacher education programme. Lesson study method-
ology, informed by self-directed learning theory, guided the research process. The pro-
fessional learning experiences of the PEITE’s, will be discussed under the themes that
developed from the data analysis (1) Learning the Technology, (2) Managing the
Technology and (3) Integrating the Technology.

Learning the technology
Learning the technology was a challenge for the PEITEs. It was risky delivering a
lesson and being unsure how to use the technology (Fielding et al. 2005) or deal
with any issues which may have arisen. The National Council for Accreditation of
Teacher Education (1997) believes that all ITEs must experiment with the effective
application of computer technology for teaching and learning in their own campus
practice to inform PSTs’ skill development. They must develop a fearless attitude
in PSTs in relation to developing their technological skills and applications. This
was easier said than done when all the PEITEs felt was fear. Sharon’s fear and frus-
tration was evident when she said,

we have not received the training we thought we would get last Friday [when the iPads
were installed] which does have implications for the amount of exposure we have got [to
upskill] for next Tuesday [lesson] …To be honest I felt a bit overwhelmed that I had to
be an expert in all of this. (PM2)

Obrusnikova and Rattigan (2016) all recognised this overwhelming experience
even by experienced instructors in their research. While keeping an open mind to
the task, Sharon questioned her self-efficacy in teaching effectiveness (Niederhau-
ser and Perkmen 2010) rather than the motivation she required to integrate tech-
nology in education. Maria reassured Sharon during their planning meetings
that the focus was on PCK (Shulman 1987) rather than pure TCK (Koehler and
Mishra 2008);
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No I don’t think so, I think we look on it very much from the way we have looked at it
from the start, …we don’t have to give them as much input as we thought on the actual
skill and technical end of it – they have it. We are talking about the application [of tech-
nology] to PE …At the end of the day we want to show students that if we can do it with
25 students you would hope that they would be able to do it with 25 children. I suppose
it’s to model that idea. (PM1)

Semiz and Inze (2012, 1259) suggested that ‘university instructors could be better
role models for technology integration’, but becoming this role model was challen-
ging. Sharon continued to reassure herself by remembering that those with responsi-
bility for DL had undertaken the TCK learning, she ‘has uploaded a YouTube video
tutorial on iMovie App along with a tutorial from the Apple website to the DL
website for our project’ (PM2). Again Maria reiterates the purpose of the lesson,
‘it’s applying it to PE that this practice is about … It’s not our responsibility to
upskill the students in DL it’s our responsibility to give them opportunities to use
it’ (PM2). Hargreaves and Fullan (2012) point out teacher development is more
likely to prosper if there is a culture of collaboration amongst those involved. The
critical friend in this instance was playing a vital role in ensuring the purpose of
the learning was maintained. Sharon and Maria were aware of the PSTs’ learning
in stand-alone modules on their degree programme and were building on this knowl-
edge by providing infused modules.

Time became a key commodity in this study, as Maria pointed out early in the
study when she questioned, ‘are we getting enough from the time we are going to
put into it’ (PM1). However, the PEITEs persevered as they believed in the contri-
bution of iPads to enhance the teaching and learning in physical education. Time
in the PEITEs’ work schedule to develop their skill set was found to be an issue learn-
ing the iPad technology. Sharon was using her free time to upskill and learn the tech-
nology, ‘I am just disappointed myself that I have not had more time to practice using
the iPad, maybe now over the weekend to reassure me’ (PM2). Thomas and col-
leagues (2013) reported that a quality TPCK rich environment is created where infra-
structure is provided, including time. They believed that faculty staff requires time to
practice using devices to allow innovation and change to happen at the university
level. Ciampa and Gallagher (2013) went further than simply providing release
time to learn how to use technology for instruction but emphasised the importance
of time to think, to engage in discourse and to reflect in a context specific and safe
environment. Using lesson study gave the PEITEs the framework for reflection and
discourse, but this was in our own time and not ‘official’ professional learning
time. Obrusnikova and Rattigan (2016) reported that technology is time-consuming
for educators as they are learning how the technology and applications work. This
is further supported by vanHilvoorde andKoekoek (2018) when they state that, ‘inte-
grating content, pedagogy and technology demands an enormous amount of time,
expertise and spaces for developing new skills’. However, the benefit of collaborating
with a colleague to overcome the riskiness of not being fully competent was reassur-
ing. Maria felt that the younger generation of PSTs might have TCK, which they
might share in the lesson, ‘maybe some of the students (PSTs) will know, add more
and can share their learning, as if any of those have good DL skills – they can do
that as well’ (PM2). Sharon, in a lighter moment, acknowledged that the lesson
may not run smoothly and that if problems occurred, they should treat them
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lightly, as the purpose was to enable the PSTs, ‘we are going to learn from each other
as problems arise and there should be a laugh or two as well’ (PM1).

As the PEITEs went through the lesson with the PSTs, Maria noted that ‘maybe
you need to get over this initial “digital learning” learning before you can apply the
PE bit. Maybe you cannot expect them to do both together’ (PTM). As the PEITEs
had to learn the technology, so too did the PSTs during their lesson, but at the same
time, Sharon did not want planning and learning the digital technology activities
taking away from the physical education tasks, ‘I was aware that I did not want
them planning the film storyboard for too long… it would take away from their
[skill] practice time’ (PTM).

Managing the technology
Although funding was provided to purchase the technology required (25 iPads, mac
mini, storage and charging trolley and educational Apps) and the university recog-
nised the importance of supporting technology integration in curricular areas, no
administrative or on-site technological support was provided. ITEs’ inexperience in
troubleshooting skills discouraged them from integrating technology, and PSTs felt
discouraged as they watched ITEs fumble with the technologies (Bakir 2015). The
findings show that during three meetings, there were twenty-three references to logis-
tics alone. These references included discourse around ownership of the iPads. The
PEITEs had to decide which groups within the class would use each iPad, how the
PSTs would identify the iPad they were working on, and once this lesson was com-
plete, how would their work be kept and not accidentally wiped or accessed by
another class group. Other logistical references included ensuring charging of the
iPads and where to conveniently and safely store the iPad trolley with access to elec-
tricity for charging. Managing the technology was a facet the PEITEs had not antici-
pated starting out on the study. Maria pointed to the difficulty in saving PSTs class
work,

whatever work the students do next week on the iPads they must save it to somewhere –
preferably to a folder or a file with their names on it. The whole idea would be that even-
tually we will have a folder on the server that they can … upload to. (PM2)

Decisions around how work was backed up, which Apps to use and access to Wi-Fi
for practical aspects of the research lesson were also discussed. Wireless Wi-Fi was
unavailable at the time of this study which led to complications for uploading and
storage of the assignment video clips and accessing Apps without some type of por-
table Wi-Fi as outlined here by Sharon, ‘from [the University name] perspective the
uploading of the video (assignment) is a challenge for us… because the material
(assignments) has to be available to the external examiner as well as for marking’
(PM1).

Managing the practicalities of being available to distribute and collect the iPads to
allow the PSTs to use the iPads in their own time to work on their assignment follow-
ing the research lessons were deemed not possible as pointed out during the planning
meeting by Maria ‘we may not be around especially with you away that week and I
will be teaching’ (PM2). Koh, Chai, and Tay (2014) studied how the ecology of
elementary school teachers in Singapore impacted the planning of technology-rich
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lessons in terms of intrapersonal, interpersonal, cultural/institutional and physical/
technical components. They found that discussions about practical concerns ham-
pered the teachers to talk about the pedagogical use of technology. Similarly, Bosch-
man, McKenney, and Voogt (2015) analysed design talk during the collaborative
design of a technology-enhanced module for early literacy. They found that discus-
sions on practical concerns (e.g. how to organise classroom activities) outweighed
deliberations about existing priorities (knowledge, skills and beliefs) and external pri-
orities (requirements set by others). These studies suggest that the practicality of
teaching impacts and even dominates how teachers use their TPACK in educational
practice.

Small practical issues around using the iPads arose as Sharon taught the lesson,
and these had to be dealt with on the spot. These little issues, such as accessing the
camera lens, had not been foreseen, ‘the one issue is with the survival cases, the
camera is covered and we did not tell them to uncover it. It was only when they
were having difficulty we told them to uncover it and you actually have to twist it
around to hold’ (PTM). However, reflecting on the lesson, the PEITEs noted these
iPad management issues and planned to include cues in future teaching to ensure
time was not lost by PSTs trying to solve minor issues on their own.

Integrating the technology
Sharon was continually challenged on how to achieve a balance between achieving the
outcomes of the module for PSTs and becoming absorbed by technical elements on
the integration of technology to achieve the outcomes such as the pedagogy of tech-
nology in physical education. Sharon had to be reminded by Maria to keep focussed
on using the technology in physical education to enhance PSTs and children’s learn-
ing, as Sharon tried to rationalise ‘what [time] can we afford in our modules to give to
the actual technical side of it?’ (PTM). Maria, while thinking out loud, proposed that
maybe learning the technology was ‘something they do in their own time, additional
time, not in class but we need to be sure they are able to do it (use the technology)… ’
(PTM).

Following the lesson, Maria spoke about the PSTs’ learning and how they were
able to integrate the technology, ‘the idea would be that they can transfer the knowl-
edge gained here to the classroom’while Sharon pointed out ‘they could see checklists
and an iPad as tools to assess for the teacher and the pupil’ (PTM). It was noted that
Sharon was becoming distracted at times with the technological issues and needed to
keep focus on the goals of the lesson and the aims of the module. However, according
to Niess (2005), learning activities should take into account student needs, the content
being taught and other contextual variables. Perhaps these PSTs required more tech-
nological support, as Maria points out, ‘do they need input from us [The PE Team] or
DL [Digital Learning Team]?’ (PTM). This shaped the PEITEs practice because they
had to consider how best to support the PSTs in their learning of technology (TCK)
as well as ensuring their physical education PCK. The PEITEs needed to ascertain
whether it was their role as PEITEs to facilitate the PSTs’ technological learning.
However, they were anxious about their ability to meet these demands as they did
not feel competent in delivering TCK. The PEITEs agreed that they might have to
engage in this type of pedagogy for quite a while in order for themselves and the
PSTs to become adjusted to a new approach, but they also found themselves

620 S. Marron and M. Coulter



concerned that they may not be able to do this and keep up with the rigorous pace of
current university and technological change.

Mohnsen and Lamaster (2013) suggested that teacher education programmes
should integrate technology into all courses rather than isolating the skills to technol-
ogy courses. Rosenthal and Eliason (2015) went further and believed that all staff
should have TCK and model it as part of the teaching and learning process. Young
people should have to move beyond passive use of technology towards active use in
collaborative and creative endeavours (McGarr and McDonagh 2021). PEITEs
should be able to develop an understanding of why, when and how to use technology
for learning and the ability to model and deliver technology-infused curricula, peda-
gogy and assessment as pointed out by Maria, ‘now that they know what they are
looking for [in PE] … and now that they know what the iPads can video and do
… they need to link the two’ (PTM). However, despite the challenges, linking the
use of digital technologies with the purposes of physical education pedagogy was
beginning to happen. Integration of technology was happening through TPCK lea-
dership (Thomas et al. 2013), as displayed by the PEITEs. The PSTs in this study
were beginning to use the iPads for assessment purposes; according to Maria, ‘it
[the iPads] may not improve their own (PSTs) fundamental movement skills but it
gives them a better awareness of them… It’s really to observe movement to provide
feedback to enhance learning’ (PM2). In integrating the technology, the PSTs
became aware of their own ability to perform, demonstrate or model fundamental
movement skills from viewing themselves on the video clips as observed by Maria,

could they observe students; … it was using it for observation purposes linked to assess-
ment…we have learned today they did [assess] because when they started videoing they
were not sure what they were doing was the right thing. They had to go back to their
notes and FMS book because they felt that what they videoed did not look like what
they should have [done]’. (PTM)

Sharon highlighted the focus of the lesson ‘I think they should be aware of the teach-
ing points and criteria for each skill … their role is to give feedback’ (PTM). The
PEITEs felt that the goals of the lesson were achieved, ‘the whole idea ultimately is
that the video would enhance the teaching and learning of FMS … to assist the tea-
chers’ observation skills in order to enhance the children’s learning and to provide
feedback’ (PTM).

Conclusions

This self-directed professional learning experience enhanced the PEITEs’ TPACK
using iPads in this particular physical education lesson and, subsequently, the
module. The findings related to learning and managing the technology (TCK), and
integrating the technology (TPACK) into a physical education lesson. Lesson study
was chosen, in this case, as a scaffold for self-directed learning. The PEITEs
planned the lesson carefully, reflected during and after the lesson towards improving
practice; however, this is only the beginning of their work. As Loughran (2006, 30)
points out, ‘the very act of teaching churns up the waters of learning and creates situ-
ations that, although perhaps able to be anticipated, are not able to be fully addressed
until they arise in practice’. The development of this new practice of introducing
iPads came out of a desire to improve and address the DES (2015) vision of
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incorporating technology into teaching. It came about through adapting, adjusting
and developing their practice as a result of teaching, reflecting on teaching and learn-
ing from teaching. The PEITEs used their initiative, acted as a sounding board for
each other and the reflective meetings generated further support and enthusiasm
for this professional learning.

Time for development activities, such as reflection and conversations with col-
leagues, is identified as a barrier to the professional development of teacher educators
(Smith 2001). Koster and colleagues (2008) report that reflection is not a prominent
teacher educator professional development activity, and although reflection is ident-
ified as a valued practice, it seems that structures to help teacher educators to prior-
itise reflective practices are lacking. This suggests that a better understanding is
needed of how teacher educators can be supported to integrate reflection and conver-
sations on pedagogical practices with colleagues into professional learning experi-
ences (Koster et al. 2008; Loughran 2014).

The findings indicate that lesson study is a useful framework to begin and guide
the process of improving teaching through self-directed inquiry. Going through the
iterative process of inquiry, reflection, and refinement and negotiating existing con-
straints within the lesson to create conditions necessary for iPad integration was
insightful. Refining this lesson within the overall module, including course objectives,
methods and materials, will be instrumental to continuous improvement and the evol-
ution of the PEITEs’ practice over time. While the lesson study provided a useful and
beneficial framework for the PEITE’s professional learning, as this study only pro-
vided the data from one lesson study cycle focussing on the PEITEs there was no
data from the PSTs considered. Including this data was beyond the scope of this
paper, but PSTs digital competency skills might provide further evidence for the intro-
duction of iPads in the lesson (McGarr and McDonagh 2021). The implications for
‘next lesson’ in the lesson study cycle is to continue to work collaboratively, the indi-
vidual contributions made strengthen the collaboration, as the PEITEs continue to
learn the technology, they have each other to query technological problems. The
PEITEs have agreed to take risks and talk about them to keep challenging their
learning.

This study demonstrated that the PEITEs struggled to remain focussed on the
learning outcomes of the physical education lesson and module as they were grap-
pling with their own TPACK and PSTs’ physical education pedagogical content
knowledge to create a TPACK rich environment in physical education. Looking
back at the initial technology integration effort, the PEITEs realised that it was
flawed. Hands-on activities were not emphasised enough, and technological knowl-
edge was over-emphasised. It was clear, however, that a hands-on, problem-based
approach would better prepare the PSTs to use technology and equip them with
the necessary skills and confidence needed to integrate technology into physical edu-
cation lessons.

Research indicates that ITEs trying to integrate technology (including iPads) need
to develop a critical disposition toward technology (Rosenthal and Eliason 2015) and
determine and develop TPACK (Cengiz 2015). It implies that ITEs should be able to
develop an understanding of why, when and how to use technology for learning and
the ability to model and deliver technology-infused curricula, pedagogy and assess-
ment. For the PEITEs, this study was ‘step 1’ in an ongoing change process. They
realised that they have to find time to reflect on their teaching and consider self-
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directed learning while also meeting the other demands of university teacher edu-
cation. How the PEITEs conceived integration of iPads will impact further technol-
ogy integration by both of them. They planned to use additional Apps in other
physical education modules underpinned by the TPACK model (Mishra and
Koehler 2006). The iPad was slowly becoming a ‘teaching tool’ rather than an ‘add
on’ (Jones 1980).

Recommendations for change in relation to integrating the use of iPads in teach-
ing include (1) universities allocate time in workloads for ITEs to practice using iPads
and other technological devices as well as providing formal professional development
time and management support (2) university staff consider establishing a learning
community of interested PEITEs with few rather than more group members and
perhaps with PEITEs of similar ability and experience to allow situated and shared
learning (3) university staff take risks and integrate iPads into their teaching to
improve their TPACK and that of their PSTs (Cengiz 2015).

The findings of this study have given the PEITEs a better understanding of the
underlying challenges that affected iPad implementation in primary physical edu-
cation teacher education. These findings will impact the redesign of this particular
lesson and module, but they will also have an impact on the learning experiences
of the PSTs as the PEITEs weave iPads into other physical education lessons and
modules. Advice to others embarking on a similar professional learning journey is
to start small and take time learning, managing and integrating digital technology
and, while doing so, seek optimal solutions rather than perfect solutions (Simon
1969).
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