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Introduction: TransformEd targets initial teacher education (ITE) to equip future
teachers with innovative strategies that increase physical activity in the Primary
school classroom.

Methods: This hybrid implementation-effectiveness trial investigated the effects of the
TransformEd program when embedded in ITE degrees at two Australian universities
(University 1 Single Unit offering; University 2 Dual Unit offering) over a 12-week period,
on pre-service teachers’ perceived competence, confidence, and willingness to deliver
active pedagogies, in comparison with a third ‘usual practice’ control university.

Results: There was a favourable intervention effect on the total teacher
perceptions score among pre-service teachers in University 1 compared to the
control group pre-service teachers. Further, there was a significant intervention
effect on reduced perceived barriers to active strategies in University 1, and a
significant increase in perceived effects of active strategies on Primary school
student outcomes in University 2. Qualitative data suggested the program
strengthened the connection between theory and practice (i.e., how pre-service
teachers are educated in university and the way they teach in Primary schools).
The program was motivating to both lecturers and pre-service teachers, resulted
in them reflecting on their own teaching practice, and helped with pre-service
teacher engagement.

Discussion: Recommendations for improvement included stronger and more
explicit alignment with the Australian Professional Standards for Teachers.

initial teacher education, pre-service, intervention, implementation, physical activity

Introduction

Physical activity is essential for healthy development in children (Poitras et al., 2016).
Further, physical activity is increasingly being demonstrated to improve facets of psychological,
emotional and intellectual development such as concentration, behavior, cognitive function and
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academic achievement (Tomporowski and Pesce, 2019; Valkenborghs
etal., 2019). In Australia, only 26% of children (5-12 years of age) meet
the government guidelines of accumulating at least 60min of
moderate-to-vigorous physical activity per day (Australian Institute
of Health and Welfare, 2018). It is somewhat contradictory, then, that
the current norm in many primary school settings is for students to
sit for at least 70% of the school day (Arundell et al., 2019). Therefore,
the classroom offers an ideal setting to enhance children’s physical
activity and simultaneously improve their academic and other
developmental outcomes (Salmon et al., 2020).

Several studies have reported improvements in academic results
by increasing children’s physical activity during class time (Martin and
Murtagh, 2017). Further, increasing classroom-based physical activity
generates behavioural benefits such as time-on-task and selective
attention (Watson et al., 2017). A systematic review of school-based
physical activity interventions concluded that they are an inexpensive,
practical and timely means of improving academic outcomes (Watson
et al,, 2017). One example of a successful school-based intervention
that enhances physical activity is TransformUs." It uses innovative
behavioral and pedagogical strategies within the classroom, at school,
and at home to support Primary school children to be more active and
more engaged in their learning, improve their educational outcomes
and benefit their health (Salmon et al., 2011). At 6months, the
intervention was found to be effective in supporting physical activity
and reducing sedentary time among 7-9-year-old Australian children
(Carson et al., 2013; Yildirim et al., 2014; Verswijveren et al., 2022;
Salmon et al., 2023), and has been adapted for broad scale
implementation. Challenges, however, with TransformUs and similar
school-based physical activity initiatives is scalability (ensuring an
evidence-based initiative reaches large numbers of schools, teachers
and children) and sustainability (embedding an initiative into the
education system so that it is not just another ‘fad’ which disappears
after a period of time; Lai et al., 2014; Nathan et al., 2018).

Factors known to influence school-based physical activity
intervention sustainability and effectiveness include lack of time,
teacher overload and competing demands (Lai et al., 2014; Naylor
etal, 2015; Nathan etal., 2018; Cassar et al., 2019). It has been argued
that brief professional development models are not optimal for
sustained changes in pedagogical practices (Nawab et al., 2021), even
with organizational and environmental support. Thus, integrating
innovative behavioral, pedagogical and environmental strategies into
undergraduate or initial teacher education (ITE), rather than or in
addition to professional development, may be a more effective and
sustainable approach. Further, given the broad spread of schools
graduating teachers will end up in, this approach may also help with
reach and scale-up. In general, the quality of ITE has a significant
impact on learning and teaching outcomes; however, little is known
about the effectiveness of physical activity interventions in ITE
(Korthagen et al., 2006; Milat et al., 2013; Lander et al., 2017).
Therefore, a focus on ITE may provide an underutilized pathway for
intervention success, sustainability and reach.

One potential benefit of delivering interventions within ITE is the
ability to enhance features known to maximize professional
development effectiveness, such as content focus (i.e., deepening

1 https://transformus.com.au
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knowledge), extended duration (e.g., scaffolded across years), active
learning (e.g., interactive tasks), coherence (i.e., building on what
participants already know), and collective participation (i.e.,
participants working together; Nawab et al., 2021). Ideally, ITE should
prepare graduates for classroom teaching with a solid understanding
of teaching practices that optimize student learning (Darling-
Hammond, 2006; Teacher Education Ministerial Advisory Group,
2014). Despite the importance of ITE, the quality of courses has often
been criticized for being poorly connected with practice and not
informed by evidence, thereby inadequately preparing new graduates
for teaching (Teacher Education Ministerial Advisory Group, 2014).
Thus, embedding evidence based physical activity interventions in
ITE may not only upskill future generations of teachers, but also
provide an effective and sustainable way to implement school-based
physical activity interventions and improve the current and future
health and learning outcomes of Primary school students.

TransformEd is an evidence-based innovative behavioral,
pedagogical and environmental intervention targeting physical
activity that has been embedded into ITE at an Australian university
(Lander etal., 2019, 2020). An adaptation of the effective TransformUs
initiative (Carson et al., 2013; Yildirim et al., 2014; Verswijveren et al.,
2022; Salmon et al., 2023), TransformEd targets ITE to equip future
teachers with innovative strategies that increase physical activity in the
classroom, in their current and future teaching. The researchers used
participatory action research (Kemmis and McTaggart, 2005) to
co-create TransformEd with university stakeholders and lecturers.
After being implemented, the feasibility and efficacy results indicated
that TransformEd significantly enhanced pre-service teachers’
willingness, and perceived confidence and competence to deliver
active pedagogies (Lander et al., 2019).

Using implementation theory to understand the translation of
TransformEd from research to routine ITE practice, the reach,
effectiveness, adoption, implementation and maintenance (RE-AIM;
Glasgow et al., 1999) of the program was investigated across 2 years
(2019 and 2020) of an ITE degree at the same university. The
pre-service teachers” perceived effectiveness of active strategies on
Primary school student outcomes significantly increased and
perceived barriers to integration decreased (Lander et al., 2020). High
adherence was consistently reported, and the program was maintained
after completion of the implementation trial by all lecturers. As such,
embedding TransformEd in ITE appears be a promising pathway to
advance the teaching capability of future teachers and may have the
potential to transform the learning experience and physical and
academic outcomes of Primary school students (Lander et al., 2020).

Although TransformEd demonstrated feasibility, maintenance and
positive outcomes in relation to pre-service teachers perceived
competence, this initiative has only been tested in an ITE degree of one
university. A major limitation of research into school-based physical
activity interventions is the lack of understanding regarding the
implementation at a population-level (Brownson et al., 2017, 2018).
Although the process of implementation (i.e., how evidence is adopted,
adapted, implemented, and sustained) is increasingly understood
(Glasgow et al, 2019), there is a major knowledge gap in the
implementation across diverse settings and by different stakeholders
(Rogers, 2003). This knowledge is needed to improve evidence-based
practice within organizations and systems and for informing scale-up.
Therefore the aims of this research were to expand the TransformEd
program across two Australian Universities and: (i) explore the barriers

frontiersin.org


https://doi.org/10.3389/feduc.2023.1093234
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://transformus.com.au

Lander et al.

and facilitators to program implementation when the program is
implemented by different stakeholders (i.e., lecturers) across two different
intervention settings (i.e., University 1: Single Unit offering; University 2:
Dual Unit offering), as guided by RE-AIM; and (ii) investigate the effect
of the two different program offerings, on pre-service teachers’ confidence,
competence and willingness to integrate active strategies and pedagogies
into current and future teaching, in comparison to a third ‘usual practice’
control university (University 3).

Methods

Conceptual models and theoretical
frameworks

Rogers diffusion of innovations theory (Rogers, 2003) is the
overarching theory, which helps explain how innovations are adapted,
adopted and sustained across different settings by different stakeholders.
The RE-AIM framework (Glasgow et al., 1999), which is designed to
enhance the quality, speed and public health impact of efforts to translate
research into practice, was used to guide the examination of this ‘diffusion’
Participatory action research (Kemmis and McTaggart, 2005), a well-used
approach in education and health promotion research, was used to ensure
participants (i.e., lecturers) were active contributors to the research, and
had increased control over the adaptation, adoption and implementation
of TransformEd (Kemmis and McTaggart, 2005). The delivery of the
intervention to the pre-service teachers by lecturers was framed by
practice architectures theory (Kemmis et al., 2013). Lecturers used
practice architectures theory to enable pre-service teachers to critically
interrogate existing teaching and ITE practices, and to create new
possibilities for their teaching, particularly around pedagogies that
facilitate and embody activity.

Study design

A horizontal hybrid scale-up implementation pathway (Rogers,
2003) was used to meet the study aims. The ‘horizontal scale up’ tested
expansion of the intervention across different settings (i.e., across two
universities). The ‘hybrid’ design enabled the simultaneous testing of
intervention implementation across the two different settings by
different stakeholders (i.e., lecturers), and the effectiveness of the
intervention on pre-service teacher’s confidence, competence and
willingness to integrate active strategies and pedagogies into current
and future teaching.

Implementation

All implementation processes were guided and evaluated using
the RE-AIM framework (Glasgow et al., 1999). Reach was
operationalized as the count, proportion and representativeness of
pre-service teachers and lecturers exposed to the program. Adoption
was assessed based on the number, proportion and representativeness
of settings and lecturers willing to deliver the program, and included
information on lecturers’ motivation to adopt the program. Adoption
also related to understanding how the intervention could vary
between settings (i.e., universities, campuses, lecturers).
Implementation was assessed in terms of fidelity or adherence to the

intervention including consistency of delivery. It also included
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adaptations to intervention content and implementation strategies.
Maintenance was defined as the extent to which the program could
become part of routine practices and policies. It also reflected the
perceived potential long-term impact of the program, or potential
for sustainability.

Effectiveness

A 3-arm quasi-experimental pre-post non-equivalent group design
was used to investigate the effectiveness of two different offerings of the
intervention on pre-service teacher’s perceptions, in comparison to a
control. Pre-service teachers’ perceptions were collected via online survey
at the start of the Trimester/Semester, and follow-up measures were
collected at the end of the Trimester/Semester, 3 months later. Assuming
small to medium effects in self-reported perceived competence,
confidence, and willingness to integrate active teaching pedagogies, a
conservative estimation conducted using G*Power and parameters set at
d=0.25, two-tailed and o level=0.05 suggested that a sample of 100
participants would be necessary to detect statistically significant
differences over time (i.e., pre-post). Therefore, 40 pre-service teachers per
university (n =120 in total) as a minimum, were required to evaluate
program effectiveness.

Recruitment and consent

All lecturers likely to be responsible for the delivery of the
units/topic in which TransformEd was embedded (i.e., Intervention
Groups - University 1: Single Unit offering; University 2: Dual Unit
offering), were invited to participate. Lecturers from University 1
(Single Unit) had been involved in the training and implementation
of the TransformEd program in the two previous years (Lander
et al.,, 2019, 2020). Lecturer participation included professional
learning, knowledge sharing and curriculum co-creation
workshops (3 sessions), in-unit TransformEd program integration
and subsequent program delivery, completion of three self-report
adherence checklists, and post-program focus groups. One
stakeholder (i.e., Course Director) and one lecturer from the
control university (University 3) were invited to participate. This
included facilitation of participant recruitment and data collection.

All 2021 first year Bachelor of Education (Primary) pre-service
teachers enrolled at the two intervention universities (approx. 300 at
University 1 and 150 at University 2), and all third year Bachelor of
Education (Primary R-7) / Bachelor of Arts pre-service teachers from
the control university (approx. 200), were invited to participate in the
study. The study was advertised via direct emails, flyers and
recruitment material posted on the online platform of units. A plain
language statement was provided to all participants via email, and
signed consent to participate was required. The study was approved
by the University Human Ethics Advisory Group at all three
universities (University 1 HAE-17-207; University 2 DCS CHEAN-
24033; University 3 HREC CIA4057).

All first year Bachelor of Education (Primary) pre-service teachers
enrolled at the two intervention universities (University 1 and 2) were
exposed to the TransformEd program (i.e., program implementation).
To investigate the effectiveness of the program on pre-service teachers’
confidence, competence and willingness to integrate active strategies
and pedagogies into current and future teaching, a sample of
pre-service teachers receiving TransformEd from University 1 (single
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TABLE 1 TransformEd key concepts and strategies.

Key concept

Active academic

lessons

Elaboration

Active lessons utilize incidental activity or
embodied learning to change the delivery
of a traditional seated class lesson. Active
lessons help to create a positive
environment for learning, and they also
provide a platform for excellence in

teaching

10.3389/feduc.2023.1093234

Lecturer implementation strategy

Modelled active academic teaching strategies in lectures and practical seminars

Integrated pedagogical theory (e.g., embodied pedagogy) and practice (e.g., skills, strategies,

organizational and managerial concepts) to facilitate active academic lessons

Provided resources for active academic lessons

Provided opportunity for pre-service teachers to practice skills, strategies, organizational and

managerial concepts required to teach active academic lessons

Provide opportunity for self, peer and lecturer feedback on pre-service teachers’ active academic

micro-teaching

Active breaks from

sitting

Short active breaks used interrupt
prolonged periods of sitting. Active breaks
can be used to complement lesson content
using physical and visual reinforcement,
introduce or summarise lesson content,
Proactively manage the class and create a

positive classroom environment

Modelled active beaks in lectures and seminars

Integrated pedagogical theory and practice (skills, strategies, organizational and managerial concepts)

to facilitate active breaks

Provided active break resources

Provided opportunity for pre-service teachers to practice skills, strategies, organizational and

managerial concepts required to break sitting time

Provided opportunity for self, peer and lecturer feedback on pre-service teachers’ active break micro-

teaching

Health Lesson

Curriculum Content

Class lessons, which aim to build skills and
increase knowledge about the importance

of being active and sitting less

Provided information around the importance of adequate physical activity

Provided resources for future teaching around the importance of physical activity

Provided opportunity for pre-service teachers to practice skills, strategies, organizational and

managerial concepts required to deliver physical activity related content in micro-teaching

Provided opportunity for self, peer and lecturer feedback around their physical activity related content

micro-teaching

Active
environments/
promoting activity

during recess and

Signage, equipment, facilities, resources,
policy and teacher encouragement/support
to promote physical activity at recess and

lunchtime

Delivered seminar/lecture focused on playground-based activities that facilitate PA at recess/lunchtime

Provided resources for playground-based activities

Provided opportunity for pre-service teachers to practice skills, strategies, organizational and

managerial concepts required to facilitate playground-based activities, in micro-teaching

lunchtime
Provided opportunity for self, peer and lecturer feedback around their playground activities micro-
teaching

Engaging families Information and home-based activities Delivered seminar/lecture on active homework strategies that engage families and educate around the

provided for parents and children to
engage with, to reinforce the importance of

children being active and sitting less

importance of increasing PA and decreasing sitting time at home.

Provided information around the importance of engaging families and the community when

addressing physical activity behaviour (e.g., ecological model)

Provided active homework resources

Provided opportunity for active homework activities, micro-teaching

Provided opportunity for self, peer and lecturer feedback around their active homework tasks

unit offering) and a sample receiving TransformEd from University 2
(dual unit offering) were recruited as the intervention group. Equal
numbers of pre-service teachers not receiving TransformEd (i.e.,
University 3), were recruited as the control group.

Intervention phases

Table 1 describes the key concepts and components of the
intervention program. Briefly, there are five key components to the
intervention including: active academic lessons; active breaks from
sitting; health lesson curriculum content; active environments and
promoting physical activity during recess and lunch breaks; and

Frontiers in Education

engaging families. The intervention was adopted, adapted and
implementation in three phases described below.

Phase 1: The lead author worked with key senior academics and
lecturers in the ITE degree at the two intervention universities
(University 1 and 2) to identify relevant TransformEd units and
teaching staff. Selected units included, as a minimum, 10 one-hour
lectures and 10 two-hour practical workshops/seminars across the
12-week Trimester/Semester. Via a co-design approach, the lead
researcher provided three 2-h interactive workshops to lecturers and
worked with them to co-create, adapt and embed key components of
the TransformEd program (see Table 1) within the selected unit
curriculum. The aim was to align the TransformEd program with unit
learning objectives and scaffold the program concepts to facilitate the
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https://doi.org/10.3389/feduc.2023.1093234
https://www.frontiersin.org/journals/education
https://www.frontiersin.org

Lander et al.

development of unit specific teacher competencies (e.g., the use of
active breaks as a proactive classroom management strategy).

Single unit/topic exposure (University 1): As in previous trials (Lander
etal,, 2019, 2020), all five components of TransformEd (see Table 1) were
comprehensively embedded into a one core unit, which all Bachelor of
Education (Primary) pre-service teachers complete in the first year of
their ITE degree. The same lecturers who had been involved in previous
years of the TransformEd program at this university, delivered it again in
2021. Dual-unit exposure (University 2): Various aspects of the
TransformEd program were included in two core units in the first year of
the Bachelor of Education (Primary) degree. Similar to above, all Bachelor
of Education (Primary) undergraduates undertake these two core units/
topic areas in the first year of the degree.

Phase 2: Lecturers of the targeted units at the intervention
universities delivered the TransformEd key concepts (see Table 1)
to all pre-service teachers enrolled in the units. The lecturers
were encouraged to model the key concepts in their own teaching,
incorporate the concepts into unit learning curriculum, content
and assessment, and reinforce the content by providing peer-
teaching opportunities. The lecturers were provided with a
checklist of key implementation considerations for their planning
and teaching (see Table 1). A comprehensive bank of over 200
breaks
TransformEd active academic lessons were provided to lecturers

TransformEd two-minute active and over 300
via a shared online folder. The active academic lessons covered
numeracy, literacy, humanities, and science subject areas and
were aligned with Australian and Victorian curriculum. These
resources were also made available to the pre-service teachers by
lecturers to use in their peer teaching and teaching placement.
Phase 3: The pre-service teachers had at least one extended (e.g., over
2weeks) teaching placement in a Primary school in the first year of their
ITE degree. Here, the pre-service teachers were encouraged to incorporate
the TransformEd key concepts into their own teaching, providing
transferability and relevance of the physically active pedagogical skills to

the development of their teaching competencies (Williams et al., 2018).

Control

The control group (University 3) was the third year Bachelor of
Education (Primary R-7)/Bachelor of Arts pre-service teachers.
These pre-service teachers were exposed to their regular ITE and
teacher placement. The third-year pre-service teachers were selected
as the control group as first and second year pre-service teachers are
not exposed to extended teaching placements at this university. In
line with the intervention groups, the control group teaching
placement was scheduled for a similar duration to the
intervention groups.

Data collection

Mixed methods were used during the 12-week trial to investigate
intervention implementation and effectiveness.

Implementation processes

Program reach data at the pre-service teacher level was collected
through enrollment records provided by course directors at each
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university. For lecturers, reach data were collected via course directors,
who provided a list of lecturers’ names who would be delivering first
year units, and those willing to participate in the program. Adoption
data were based on the number, proportion and representativeness of
settings and lecturers who delivered the program. Aspects of
implementation (i.e., program fidelity and adherence) were collected
via online lecturer adherence checklists. The checklists were completed
by each lecturer delivering the TransformEd program at three time
points across the 12-week trial (i.e., early intervention-week 3, mid
intervention-week 6 and late intervention-week 9). Lecturers indicated
the implementation frequency on a 5-point Likert scale (1 =Never/No,
2 =Rarely, 3=Sometimes, 4=Often, 5=As much as possible/Yes) for
each implementation strategy under the five intervention components
(see Table 1). One online focus group discussion with lecturers who
delivered TransformEd, at each of the intervention universities, was
conducted post-intervention to investigate their perceptions and
insights regarding challenges and enablers of implementation via all
five RE-AIM domains. The discussions were approximately 1h in
duration, and were guided by the ‘Key Considerations for Qualitative
Data with RE-AIM™ and the ‘RE-AIM Elements and Qualitative Data
Questions and Examples’ (Holtrop et al., 2018), and aimed to facilitate
in-depth discussion. ‘Member checking’ was performed during the
focus groups by summarizing and relaying participant information to
establish accuracy (Miles et al., 2013).

Effectiveness

To evaluate program effectiveness at the pre-service teacher level,
baseline and follow-up self-report surveys were completed by a sample
of consenting pre-service teachers in each of the two intervention
groups, as well as a sample of consenting pre-service teachers from the
control group. The survey has demonstrated high levels of reliability
(Lander et al,, 2019), and assessed pre-service teachers’: (i) willingness
to integrate active teaching into professional practice (teaching)
placements; (ii) perceived impact of increased physical activity and
breaking up sitting time on student outcomes; (iii) confidence to
integrate specific active teaching strategies within the classroom; (iv)
confidence to integrate specific active teaching strategies beyond the
classroom (i.e., during recess); (v) competence to effectively integrate
specific active teaching strategies across the school day; and (vi)
perceived barriers to the delivery of active lessons. There were five to
15 items per construct and survey responses were based on a 5-point
Likert scale (1 =strongly disagree to 5=strongly agree).

Data analysis

Implementation processes

Descriptive statistics were used to report on the counts and
proportions related to program reach and adoption. Descriptive statistics
were calculated to indicate lecturers self-reported implementation
adherence to the program, which was summarized by each of the five key
TransformEd components. For each key component, summary statistics
were calculated in regard to their adherence to each of the lecturer
implementation strategies (see Table 1). All lecturer focus groups were

2 http://www.re-aim.org/qualitative-guidance-overview/#Template
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transcribed verbatim and saved using a digital text editor (i.e., Microsoft
Word 2018, Version 1806, Microsoft, Redmond, WA, United States).
Participants were emailed a copy of the transcript to review interpretive
accuracy. The transcripts were read, manually coded and collated into
categories relevant to each domain of the RE-AIM framework. Coding
reliability was conducted by two authors (NS and NL), who also
completed reliability testing for approximately 30 min of the focus group
data (approx. 33%). Coding decisions were compared, and divergent
choices were discussed until agreement was found. The remaining data
analysis was conducted by NL, and the accuracy of the coding process was
verified by NS.

Effectiveness

After reversing the scores of ten negatively valued statements
within the survey, we calculated baseline and follow-up total
scores for each domain of the survey by summing up the scores
of the related items. Additionally, we derived an overall score by
adding up the score of each domain except for Barriers, which
was subtracted from the total. These scores were used for
subsequent analysis. Linear mixed models were used to determine
effectiveness of the intervention by exploring group differences
in changes over time in pre-service teachers’ self-reported
willingness, confidence, competence, teaching effectiveness, and
barriers related to active pedagogic strategies. The fixed effect
equation included time (i.e., baseline, post-intervention), group
(control, University 1: single unit, University 2: dual unit), time
x group interaction, and was adjusted for the potential
confounding effects of pre-service teachers’ sex, and age. Random
effects were calculated for the individual identity (clustering
variable). All the quantitative data analyses were conducted using
Stata Statistical Software (StataCorp, 2021).

Results
Program implementation: quantitative data

Lecturers: Seven lecturers from University 1 and 12 lecturers from
University 2 participated in the professional development, knowledge
sharing and curriculum co-design workshops. Four staff from
University 1 and four from University 2 delivered TransformEd to

TABLE 2 Summary statistics of lecturer adherence checklist.

10.3389/feduc.2023.1093234

undergraduate teachers, completed adherence checklists and
participated in post-program focus group discussions. Overall, the
data on lecturer adherence suggests that all lecturers implemented
TransformEd strategies with increasing frequency over the
intervention period. Whilst the adherence to the program appeared
more pronounced for lecturers in University 1 (Single unit) compared
to those in University 2 (Dual unit), the limited sample size did not
allow for statistical comparisons. Summary data are presented in
Table 2.

Pre-service teachers: At University 1, the intervention was
delivered in a single unit/topic area across three Victorian campuses
(one metropolitan and two rural) to 308 pre-service teachers. At
University 2, the intervention was delivered across 2 units/topic areas
at one metropolitan campus to 110 pre-service teachers.

Program implementation: qualitative data

Reach. Three themes were developed from the lecturer focus
group data that identified factors that could influence program reach:
‘shared problem and shared solution’; ‘alignment to policy’; and
‘broader vision. Having a ‘shared problem and shared solution’
emerged as a facilitator to reach. Lecturers clearly articulated their
passion and dedication for high quality ITE, and also expanded on
the challenges they are faced with. Unanimously, they agreed on the
value TransformEd would bring to their own teaching, and perceived
“TransformEd was a conduit for developing an important teacher skill
set’ in their pre-service teacher.

The ‘alignment to policy’ theme related to recommendations
for enhanced reach. For example, pre-service teachers identified
the need for the program to be reflected in ITE policy documents
such as the Australian Professional Standards for
Graduate Teachers.

There are so many examples of where and how TransformEd
concepts, resources or artefacts support the standards. If there
were explicit links to TransformEd in these documents, I think
you would reach more people (Teacher 4, University 1).

In addition, a ‘broader vision’ for the program was raised as a way
to enhance reach. Lecturers suggested that it would be beneficial to

Possible University 1 (single unit) University 2 (dual unit) Overall
f;r?grz Early Middle End  Early Middle End  Early  Middle
Lecturers, n - 4 4 4 4 4 4 8 8 8
Active lessons 5-25 155(.2) | 200(36) | 213(3.3) | 128(51) | 180(56)  173(6.0)  14.1(5.0) 19.0 (4.5) 193 (5.0)
Active breaks 5-25 18.0 (4.8) 24.8 (0.5) 23.8(1.5) 14.0 (4.3) 17.0 (7.5) 14.5 (8.2) 16.0 (4.7) 20.9 (6.4) 19.1 (7.4)
Health lessons 4-20 15.3(2.2) 18.8 (1.3) 17.8 (2.1) 11.0 (2.8) 7.5 (5.7) 12.3(5.2) 13.1 (3.3) 13.1(7.1) 15.0 (4.7)
Active
environment 4-20 108(54) = 133(38) | 17.0(41) @ 48(L5) 5.5 (1.9) 63 (3.9) 7.8 (4.9) 9.4 (5.0) 116 (6.8)
Families 5-25 13.3 (4.1) 21.8(1.9) 21.0(2.9) 6.5(3.0) 5.0 (0) 7.8 (5.5) 9.9 (4.9) 13.4 (9.0) 14.4 (8.2)
58.0

Overall score 23-115 72.8 (20.6) 98.5(8.1) 100.8 (12.8) 49.0 (9.4) 53.0 (15.5) (27.5) 60.9 (19.5) 75.8 (26.9) 79.4 (30.3)

Reported statistics are mean values and standard deviation; M (SD).
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target ‘a wider scope of units across each year” and to ‘scaffold the
program concepts across all the years of the course’

Effectiveness: Five effectiveness related themes were developed
from the data. Four of these pertained to factors that enhanced
program effectiveness. These included the ‘demand’ or need for the
program, ‘comprehensive planning, ‘evidence of improved teaching’
(both lecturer and pre-service teachers), ‘diversity and quality of
resources, and ‘applicability of the program’ to the development of
graduate teacher competencies.

Lecturers shared that there ‘often appears to be a disconnect
between how pre-service teachers are educated at university and
how we want them to teach when they are out in schools’ As such,
lecturers reported that there was a ‘real demand’ for a program that
disrupts this approach and closes the gap between ITE and real-
world teaching. A lecturer from University 2 shared that this
‘genuine demand is what makes this program effective’ Similarly, a
lecturer from University 1 went on to explain that ‘as there is a
demand for something like this, it has more chance of working.
Lecturers from both universities shared that the improvement, both
in their own teaching and that of the pre-service teacher, was a great
motivator to deliver the program and main driver of
program effectiveness.

It made me a more reflective practitioner. I performed an
inventory on my own teaching and realized that I was lecturing
one way and expecting the PSTs [pre-service teachers] to go out
and teach in another way. Once I started to integrate opportunities
for the PSTs to learn through movement and started to model
these strategies, I noticed a big difference in how the PSTs were
responding (Lecturer 2, University 2).

The lecturers shared that the impact on their own teaching had a
flow-on effect to the pre-service teachers and provided ‘a much more
effective learning experience’ for them. This was particularly relevant
in the provision of experiential learning.

The way I teach during the TransformEd program enables the
pre-service teachers to not only know about these concepts but to
see them and experience them. The adherence checklist,
particularly the modelling aspects, were a great reminder of how
best to teach (Lecturer 4, University 1).

In addition, all the lecturers reported positively on the resources
and expressed that the range and quality of resources enhanced the
effectiveness of the program.

As all the resources are linked to the curriculum and reflect
frameworks for improved learning outcomes, they were a valuable
addition to this unit, and I think these resources enhanced the
PSTs [pre-service teachers] learning experience (Lecturer 3,
University 1).

Another lecturer went on to explain that ‘the resources not only
had an impact on my teaching, but they were a great stimulus for the
developing teachers who are just starting to build their own skill sets
and teacher resource banks. Further, it was unanimously agreed that
the skillsets fostered via the TransformEd program are ‘aligned to
many critical elements of teacher development (e.g., proactive
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classroom management, differentiated teaching etc.). A lecturer from
University 1 shared that:

Having a comprehensive program with a clear rationale and
evidence, coupled with up-to-date resources that all aligned to
teaching models and frameworks for improved student outcomes
is not only very much needed but a main reason this worked so
well (Lecturer 2, University 1).

The fifth theme related to recommendations to enhance
effectiveness. Despite the alignment to integral elements of teacher
development, most lecturers shared that the program may be more
effective if there were explicit connections to ITE standards and
procedures, such as the Australian Professional Standards for Teachers.

The standards let you know what you should be teaching and how
you should be teaching at each career stage. I think clear alignment
and even reference to TransformEd within these standards would
be really beneficial, as it sets it as a visible priority (Lecturer 3,
University 1).

Adoption: Four themes were identified from the focus group data
relating to adoption: ‘knowledge sharing), ‘shared vision, ‘pre-service
teacher engagement, and ‘relevance and alignment’ The importance
of ‘knowledge sharing’ that occurred at the commencement of the
program was frequently highlighted as a factor influencing adoption.
One lecturer expressed that ‘having a clear understanding about the
purpose of the program gave me a clear reason to adopt it. Further,
lecturers felt the information sessions and co-design workshops gave
them a feeling of empowerment and that they ‘were adequately
informed and well equipped to take it on, take action and make change’

The knowledge sharing sessions provided lecturers with important
opportunities to present on their own philosophies, objectives and
priorities as well as perceived challenges and barriers. This facilitated
a unified ‘shared vision” approach to the program, and lecturers
reported that this enhanced program adoption.

Providing our future teachers with the skills and competence to
engage their students by learning through movement is a core
objective of this unit. Having the TransformEd evidence and
resources has supported this objective tremendously (Lecturer 3,
University 1).

The third theme related to ‘pre-service teacher engagement.
Lecturers shared that there was a ‘real challenge keeping the preservice
teachers engaged with content, particularly with online delivery’ due
to remote learning and explained that the strategies and concepts
encouraged in TransformEd ‘resulted in a greater connection not only
to the content but also to each other, which motivated the lecturers to
adopt the program.

Finally, and as identified above in effectiveness, lecturers shared
that the program’s ‘relevance and alignment’ to the broader objective
of developing teacher capabilities was a motivator for adoption. One
lecturer expressed that:

It is our core business to develop competence in these teachers so

they can go on and create better outcomes for their students. The
development of critical capabilities such as proactive classroom
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management are synonymous to this program. The TransformEd
strategies provides a great framework and resources to build many
of these skills and competencies (Lecturer 4, University 1).

Implementation: Four implementation related themes emerged
from the data which included ‘ownership, ‘contextual relevance and
flexibility, ‘pre-service teacher engagement, and ‘horizontal planning.
As presented under previous domains the co-design and sharing of
knowledge that features early in the intervention design, resulted in
a feeling of lecturer empowerment and ownership. Lecturers reported
that their increased levels of ownership and resultant growth in
program knowledge and confidence positively influenced program
implementation. Lecturers from University 1 also reported that their
previous exposure and experience in delivering the program (e.g., via
the feasibility study Lander et al., 2019; and implementation study
Lander et al.,, 2020) was invaluable, and contributed to increased
feelings of confidence and ownership.

This program has just become how I teach. The learnings I have
obtained from the formal training over the last 3years, but also
from my own practice with the program have instilled a level of
confidence in me. It [TransformEd] is now reflected in how I plan,
how I teach and what I expect of my PSTs (University 1, Lecturer 3).

Program flexibility was another theme that was perceived to have
influenced implementation. Lecturers shared that having a framework
to guide the planning and delivery of the program was helpful, but
‘having the flexibility to adapt the program was invaluable’ A lecturer
from University 1 said:

The lecturer adherence checklists were a constant reminder of the
key aspects that should be considered. However, how and when
these were implemented were up to my discretion. Therefore,
I could implement them where the best and most appropriate
opportunities were within the lesson plan and learning sequence
(Lecturer 2).

Unanimously, all eight lecturers shared that the improvement in
‘pre-service teacher engagement’ that resulted from the program was
a driver of implementation. Of particular note was the lecturers’
reflection on increased engagement in learning content, which was
particularly evident during the online learning experience during the
extensive lockdown period.

It was challenging to authentically engage the PSTs in their online
learning. However, TransformEd provided the stimulus to think
laterally about the provision of learning activities. I tried to shift
my learners from being just receivers of information to being
active participants in the process of learning. This often required
them leading the active breaks and linking the movement to our

learning (University 1, Lecturer 1).

A lecturer from University 2 elaborated and shared that the
pre-service teachers:

...appeared to enjoy the opportunities to actively engage in their

learning and it created a feeling of connection during quite a
disconnected and isolated period of time (Lecturer 2).
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Planning appeared to be both an enabler and a barrier to program
implementation. Lecturers from University 1 explained that their
previous exposure and experience with the program had provided the
time to comprehensively plan for, and embed, the program into all facets
of their unit, including explicit curriculum content, regular modeling,
opportunities for pre-service teachers to practice, and assessment.

Early and comprehensive planning is the key to effective
implementation. The concepts need to be considered and planned
for well in advance. When they are written is as part of the
learning plan, they are then viewed as an integrated phase of the
learning, not something extra to be done, that may or may not
actually get done (Lecturer 2, University 1).

Whereas a lecturer from University 2 shared that insufficient
consideration or planning meant that the active strategies were often
overlooked as more pressing aspects arose, particularly in the face of
the uncertain online learning period ‘due to the disruptions of the
pandemic and moving to online, the opportunities to integrate the
program were somewhat diminished’

Maintenance: Three maintenance-related themes emerged from
the data: ‘demand;, ‘policy level change’ and a ‘broader vision. All
lecturers agreed that the ‘demand’ for the program due to the aligned
priorities with teacher education would facilitate continued
integration. A lecturer from University 1 explained:

Due to contemporary priorities stemming from the need to
reactivate schools following COVID, and the development of new
teaching and learning models that have wellbeing as a priority
[FISO 2.0] - I see TransformEd as being a program that has
relevant and long-lasting impact (Lecturer 3, University 1).

The two additional themes to emerge were related to
recommendations to enhance maintenance. The first was the need for
‘policy level change’ and was reflective of previous mentioned themes.

Programs gain extra stickiness when they are visible in critical
policies. I would like to see this reflected in documents such as the
Teacher Performance Assessment or the TPA and the Australian
Professional Standards for Teachers (Lecturer 2, University 2).

Also as reflected previously, lecturers referred to ‘broader vision’
where the need for consistent and repeated exposure of messaging
across the years and units was clear.

This program is so needed and highly valuable, but without it
being integrated across the entire course, I fear the impact will
be short-lived. We need this to be embedded in all units and for
it to just be the university way of initial teacher education
(Lecturer 2, University 1).

Program effectiveness
The number of preservice teachers who consented to participate at

baseline was 477 [i.e., approximately 73.4% of the eligible: University 1
(n =296); University 2 (n =128); University 3 (n =53)]. Additional 87
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consented to participate at follow-up [i.e., approximately 13.4% of the
eligible: University 1 (n =12); University 2 (n =8); University 3 (n =67)].
Hence, a total of 564 preservice teachers consented to participate in the
study [approximately 86.8% of the eligible: University 1 (n =308);
University 2 (n =136); University 3 (n =120)]. Of all those who
consented (N =564), 448 preservice teachers (79.4%) completed at least
one section of the survey, and 370 (65.6%) completed all survey section
at baseline. At follow up, 220 (39.0%) completed at least one section of
the survey and 167 (29.6%) completed all sections. Of the 308
pre-service teachers exposed to the program at University 1, 213
pre-service teachers (69% response rate) completed the survey only at
baseline, nine completed a survey only after the 12-week intervention,
and 66 completed the survey at both time points. Their age was
20.3+3.6years (min= 17, max=45), and the majority were female (80%)
in their first year (65%). At University 2, of the 136 pre-service teachers
who received the program, 76 completed at least one component of the
survey only at baseline (56% response rate), eight only at follow-up, and
46 completed it at both time points. They were 20.7 +3.9years of age
(min=17, max=42), mostly female (79%) and in their first year (97%).
At University 3, a total of 120 control group pre-service teachers
completed at least one component of the survey, 20 only at baseline, 66
only at follow-up, and 27 at both time points. Their age was
21.8+3.3years (min= 19, max=47) and they were largely female (79%),
and in their third year (94%). Summary statistics of data on pre-service
teachers’ perceptions regarding their willingness, effectiveness,

TABLE 3 Summary statistics of preservice teachers’ perceptions regarding

10.3389/feduc.2023.1093234

confidence, competence, and barriers towards incorporating
TransformEd strategies in their own teaching are presented in Table 3.

Overall, linear mixed models revealed a significant time x group
interaction in relation to the total pre-service teacher perceptions
survey score among pre-service teachers in University 1 compared to
control undergraduate teachers (B=9.01, 95% CI [1.26, 16.77],
p =0.023). The intervention effects on pre-service teacher perceptions
appeared to be mainly driven by a significant reduction in perceived
barriers for undergraduate teachers in University 1 (B=-4.55,95% CI
[-8.77, —0.33], p =0.034). Intervention effects on the overall
perceptions score were not significant for University 2 pre-service
teachers. However, there was an increase in perceived efficacy on
Primary school student outcomes for those in University 2 (B=2.05,
95% CI [0.54, 3.57], p =0.008) compared to control pre-service
teachers. There were no other significant intervention effects.
Predictive margins of the change in total score by group are presented
in Figure 1.

Complete results of the analysis related to pre-service teachers’
perceptions of TransformEd strategies are available in Table 4.

Discussion

Integrating effective school-based physical activity initiatives that
involve teaching pedagogy into ITE may be a more effective and

their willingness, effectiveness, confidence, competence and barriers

towards the implementation of TransfromEd strategies in their own teaching.

Possible Single Unit Dual Unit

score

range M SD M
Baseline
Willingness 6-30 47 24.6 3.0 279 24.7 32 122 23.8 3.7 448 24.4 33
Student
outcomes 7-35 47 29.2 3.6 279 28.8 3.6 122 28.0 3.5 448 28.6 3.6
Confidence in
class 15-75 44 62.5 6.6 242 63.1 8.0 99 62.0 7.2 385 62.7 7.7
Competence 5-25 45 18.4 24 254 18.0 34 115 17.5 34 414 17.9 33
Confidence out
of class 5-25 45 15.6 3.1 254 14.7 4.6 115 14.4 4.5 414 14.7 4.4
Barriers 16-80 40 48.1 10.5 245 50.6 10.7 111 49.4 10.0 396 50.0 10.5
Overall score 22-110 39 102.5 17.0 234 98.6 18.5 97 96.6 19.2 370 98.5 18.6
Follow-up
Willingness 6-30 96 24.7 2.8 71 24.6 34 53 24.3 3.7 220 24.6 32
Student
outcomes 7-35 96 29.1 3.7 71 294 39 53 29.6 4.2 220 293 3.8
Confidence in
class 15-75 86 61.8 8.5 60 64.2 7.0 37 64.7 8.0 183 63.1 8.0
Competence 5-25 91 19.6 2.1 61 19.2 3.1 42 18.3 3.5 194 19.2 2.8
Confidence out
of class 5-25 91 17.7 32 61 17.2 4.0 42 16.4 3.5 194 17.3 3.6
Barriers 16-80 81 49.3 11.3 58 47.4 11.3 38 46.3 10.3 177 48.0 11.1
Overall score 22-110 77 104.1 19.1 57 108.7 20.1 33 107.5 21.8 167 106.4 20.0

Mean (M), standard deviation (SD).
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FIGURE 1
Baseline to follow-up change in pre-service teacher perceptions.

sustainable approach than offering professional development for
in-service teachers (Nawab et al., 2021). This research builds on the
initial pilot feasibility (Lander et al., 2019) and implementation
research of the TransformEd program in a single university setting
(Lander et al., 2020), by horizontally scaling the program to a second
university and comparing the implementation and effectiveness of the
intervention in different contexts, to a third usual practice
control university.

TransformEd was received positively by lecturers and pre-service
teachers in the two intervention universities. There was a significant
favourable intervention effect on the total teacher perceptions score
among pre-service teachers in University 1 compared to the control
group pre-service teachers. This was primarily explained by reduced
perceived barriers. There are several well reported teacher barriers
(e.g., lack of time, teacher overload and competing demands) to the
sustained integration of physical activity interventions by teachers in
schools (Lai et al., 2014; Naylor et al., 2015; Nathan et al., 2018; Cassar
et al,, 2019). Although the effect was not significant in University 2,
there was a significant increase in pre-service teachers perceived
efficacy on Primary school student outcomes. All these findings
should be noted within the context of a disrupted year due to school
closures in response to the COVID-19 global pandemic and the
challenges of remote learning.

The qualitative focus groups with lecturers suggested that the
program increased pre-service teacher engagement in learning and
contributed to the development of critical teacher competencies.
Previous research on teaching practices that make a difference to
student outcomes shows that four groups of competencies yield the
greatest result (i.e., instructional delivery, classroom management,
formative assessment and personal competencies; Cornelius-White,
2007; Hattie, 2008). Further research has indicated that these
competencies can be used to organize the numerous specific skills and
knowledge available for building effective teacher development
(Wenglinsky, 2002). The outcomes of this study found that the
TransformEd program appears be a promising pathway to build these
critical teacher competencies and advance the teaching capability of
future teachers.

Having a clear sense of the need for the program and a shared
knowledge of the program were considered critical for adoption.
This is consistent with Glasgow and Riley (2013) and Gaglio et al.
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(2013) who highlighted the need to engage key decision makers
early and often to create a shared vision, justify the intervention,
and ensure interventions are sustained at the organizational level.
The co-design workshops with the two intervention universities
were an important initial step to assist with program adoption.
These workshops emphasised a sharing of knowledge between
researcher and participant and ensured that the key messages,
strategies and active pedagogies were authentically aligned with
university and unit learning objectives and were relevant to the unit
and the pre-service teacher’s needs (Lander et al., 2020). This was a
major influence on lecturers signing on to participate in the
program. Further, lecturers reported that the program strategies
and resources were progressively more frequently adopted and
implemented because lecturers believed they were aligned with the
unit objectives and context. Ensuring there is a consultative process
to align with the needs of users has been shown to improve
(Cottrell 2014). Authentic
collaboration drives a sense of ownership and has been shown to

intervention outcomes et al,
enhance adoption, adaption and implementation (Taylor and
Bovill, 2018).

Implementation of the program appeared to increase over time.
Data from the lecturer adherence checklists showed that both
University and 1 and 2 lecturers increased their fidelity to the program
components across the 12-week intervention. The qualitative focus
groups with lecturers identified that the program was motivating for
pre-service teachers and it also resulted in the lecturers reflecting on
their own teaching practice. Reflective thought is essential for both
student learning and teaching. Reflective practice requires teachers to
evaluate their own teaching practice, examine their curricular choices,
consider student feedback, and make revisions to improve student
belonging and learning (Brookfield, 2017). Teachers who strive to
better the education of their students should constantly be reflecting
on what they teach and how they teach it, judging the effectiveness of
their teaching, learning from that reflection, and using what they learn
to inform further teaching (Brookfield, 2017). Overall, the lecturers
felt that the TransformEd program improved the pre-service teacher’s
learning experience, which was a key driver to continued
program implementation.

Flexibility of delivery was also seen as a strength of the program,
but it was acknowledged by lecturers that successful implementation
required careful and comprehensive planning. Planning was required
to embed the program into all facets of their unit/s, including explicit
curriculum content, regular modeling, and opportunities for
pre-service teachers to practice, and assessment. Planning for and
implementing effective teaching and learning is a key professional
standard for all Australian teachers [e.g., Graduate, Proficient, Highly
Accomplished or Lead Teachers; Teacher Standards].’ The importance
of planning is highlighted in national documents such as the
Australian Professional Standards for Teachers [Graduate (see
footnote 3)], where teachers are expected to establish and meet several
planning-related descriptors such as: setting challenging learning
goals, plan, structure and sequence learning programs. As such, the
planning process that was required for the successful implementation
of the TransformEd program, is synonymous to the planning required

3 aitsl.edu.au
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TABLE 4 Results from linear mixed models used to assess the intervention effects on factors associated with successful implementation of active pedagogic strategies in pre-service teachers.

Willingness Student outcomes Confidence in class Competence Confidence out of class Barriers Total score

Predictors Estimate 95%Cl Value Estimate 95%Cl Value Estimate 95%Cl Value Estimate 95%ClI Value Estimate 95%Cl Value Estimate 95%Cl Value Estimate 95%Cl Value

of p of p of p of p of p of p of p
Fixed effects
Time*
Follow-up ‘ —0.02 ‘ -1.02 ‘ 0.99 ‘ 0.976 ‘ —0.38 ‘ -1.51 ‘ 0.75 ‘ 0.512 ‘ —0.57 ‘ -3.25 ‘ 2.11 ‘ 0.679 ‘ 1.23 ‘ 0.30 ‘ 2.16 ‘ 0.010 2.18 ‘ 0.93 ‘ 3.42 ‘ 0.001 ‘ 1.34 ‘ —2.06 4.74 ‘ 0.441 ‘ 1.60 —4.65 ‘ 7.86 0.615
Group®
Single unit 0.16 —0.82 | 1.14 0.753 —0.39 —1.48 0.70 0.486 0.71 -175 | 3.17 0.572 —0.54 —1.48 0.40 0.264 —1.10 —2.34 0.14 0.082 227 —1.08 5.62 0.184 —3.48 —9.59 2.63 0.265
Dual unit —0.82 —1.89 | 0.25 0.132 —1.28 —2.47 | —0.09 @ 0.035 -0.39 =311 233 0.777 —0.92 -1.95 0.11 0.080 -1.33 —2.68 0.03 0.055 0.94 —2.69 4.58 0.610 —5.35 —12.07 1.37 0.119
Time x group*
Follow-up x single —0.25 —1.50 | 1.00 0.698 1.06 —0.35 247 0.140 1.74 —-1.65 513 0.314 0.25 —0.92 1.41 0.679 0.53 —1.03 2.09 0.506 —4.55 —8.77 | —0.33 | 0.034 9.01 1.26 16.77 0.023
Follow-up x dual 0.65 —0.70 | 2.00 = 0.347 2.05 0.54 3.57 0.008 3.30 -0.56 = 7.15 0.094 —0.50 -1.78 | 0.77 0.440 -0.18 -1.89 1.53 0.839 =321 ~7.85 1.42 0.174 8.40 —0.46 | 17.25 0.063
Sex!

<

Female 0.04 —0.62 | 0.69 0.914 0.22 —0.51 0.94 0.560 0.65 -0.99 = 2.29 0.435 —0.11 —0.78 0.56 0.748 —1.61 —2.48 | —0.74 | 0.001 2.58 0.29 4.86 0.027 -2.81 —7.00 1.38 0.189
Age 0.08 0.00  0.15 | 0.043 0.11 0.03 0.19 0.007 —0.06 —-0.24 | 0.12 0.508 —0.09 —0.17 | —0.02 | 0.013 —0.12 —0.22 | —0.02 = 0.016 —0.29 —0.54 | —0.04 | 0.025 0.16 —0.30 0.61 0.505
Random effects
Group: identity
Variance 8.59 6.20 11.88 57.24 42.23 77.58 179.88 128.20 | 252.38
(intercept) 4.30 292 | 633 5.06 3.36 7.63 13.01 5.03 | 33.68 5.48 4.05 7.41
Variance 6.32 5.00 7.99 8.08 6.40 10.20 46.32 35.29 | 60.80 4.40 3.30 5.86 8.19 6.22 10.78 52.87 40.45 69.10 173.89 129.87 | 232.82
(residual)
IcCc 0.40 0.28 0.55 0.39 0.26 0.53 0.22 0.08 0.48 0.55 0.42 0.68 0.51 0.38 0.65 0.52 0.39 0.65 0.51 0.37 0.65
Observations, n 666 666 566 606 606 571 535
Groups/clusters, n 535 535 475 500 500 478 454

Significant effects are marked in bold.

“Estimates refer to changes over time for the reference group (control).
"Estimates refer to baseline differences between groups.
“Estimates refer to the moderating effects of the single unit or double unit delivery over time (reference baseline x control).

dReference group: male.
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by all teachers in order to create better educational outcomes for
Australian children.

Lecturers responsible for delivering the intervention suggested
there was great value in the program in terms of how it strengthened
the connection between the way in which pre-service teachers are
educated in university, and how pre-service teachers should teach
when placed in schools. The use of lecturer modelling and provisions
of experiential learning, coupled with the opportunity for pre-service
teachers to practice key components of the TransformEd program in
their own teaching, meant that the pre-service teachers had the
opportunity to develop the right mix of academic knowledge and
practical skills needed for the classroom (Teacher Education
Ministerial Advisory Group, 2014). ITE is crucial for creating a skilled,
passionate teaching workforce that can meet the needs of all learners.
As such, there has been considerable focus on increasing the quality
of teacher education systems, both nationally and internationally. ITE
has changed considerably over the last decade, and many have argued
for further new innovative approaches to ITE (Yeigh and Lynch,
2017). TransformEd may provide an evidence-based and innovative
program that prepares graduate teachers for classroom teaching with
a solid understanding of the teaching practices that optimize student
learning (Darling-Hammond, 2006; Teacher Education Ministerial
Advisory Group, 2014).

Recommendations for improvement of implementation by
lecturers included a stronger and more explicit alignment with the
Australian Professional Standards for Teachers.* The crowded
curriculum of ITE programs means that for concepts to make it into
courses and be sustained, they must be perceived as relevant and
largely aligned to multiple regulatory requirements. To enhance the
quality of ITE and the compliance driven approach to the accreditation
process often results in a focus on addressing the professional
standards and anything identified outside this quality framework is a
low priority or non-essential. As such, an important next step will
be to work with policy developers in an attempt to reflect the program
more explicitly in professional standards. This may not only enhance
the reach of the program, but may simultaneously enhance the quality
of teacher education programs, as lecturers are required to ensure
pre-service teachers receive professional experience opportunities and
meet minimum content requirements of the set standards [Initial
Teacher Education today (see footnote 3)].

In terms of maintenance, policy alignment (e.g., Teacher
Registration and/or Teacher Professional Standards) was suggested to
be critical, and embedding the strategies across the whole degree not
just in one or several units was also considered important, particularly
by lecturers from University 1. Exposure within 1 or 2 units was not
considered as powerful for embedding cultural change as taking a
course/program wide approach scaffolded across different year levels.
Organizational and policy level factors were considered important by
staff to ensure appropriate units were identified and staff could work
together to ensure they were on the same page and could work
together to solve any problems. Consistent with previous work
(Kemmis and McTaggart, 2005), the participatory nature of this
research allowed capacity-building with key stakeholders (e.g., course
co-ordinators, unit chairs, program co-ordinators and lecturers)

4 https://www.aitsl.edu.au/teach/standards
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during all stages of this research (Lander et al., 2020). Lecturers
believed knowledge sharing between the investigators and each other
was critical to their engagement in the program. Having the shared
vision among participants has been reported to be necessary in
previous school-based physical activity interventions (Daly-Smith
et al., 2020).

There are several limitations and strengths of the current study.
The TransformEd program was adopted into different numbers of
units at the two intervention universities and data were collected
from different year levels for the intervention and control
universities. While this makes comparison of effectiveness
challenging, it is also consistent with real world delivery and
horizontal scale-up where adaptations to interventions need to
occur within the context of each setting. This type of study was
conducted in a way that aimed to enhance the generalizability of the
results that it produced, and as such, the study design is highly
aligned with the goals of implementation research. A further
limitation was that the intervention was conducted partially during
pandemic lockdowns in Melbourne, Australia. An additional
challenge was that the control university (based in Adelaide), did
not experience school closures to the same extent as Melbourne.
Issues associated with a lack of engagement during online delivery
such as non-attendance and having cameras off potentially may
have reduced the true extent of implementation. There are some
measurement limitations due to the restricted reliability testing of
the survey instrument, further, the high drop-out rate and the
substantial proportion of missing data are factors that warrant
caution in interpreting the study results. Lecturers in University 1
had an advantage over those in University 2, as this was their 3™
year of delivering the program. The co-design and alignment of the
intervention with unit context was a strength and critical for
adoption and implementation.

In conclusion, the present study showed favourable effects on
pre-service teachers’ perceptions of their competence, confidence and
willingness to deliver active pedagogies. The factors associated with
lecturers’ program adoption, implementation and maintenance
included co-design of the program, alignment with course curriculum,
completion of an adherence checklist, regular modeling, and providing
opportunities for pre-service teachers to practice. Future research is
recommended to determine the effectiveness of the program on
improving Primary school students’ activity levels, engagement in and
enjoyment of learning, and their academic outcomes.
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