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Abstract 

Background: Physically Active Children in Education (PACE) is composed of eight implementation strategies that 
improves schools’ implementation of a government physical activity policy. A greater understanding of each discrete 
implementation strategy could inform improvements to PACE for delivery at‑scale. This study aimed to: (A) measure 
the dose delivered, fidelity, adoption and acceptability of each strategy using quantitative data; (B) identify implemen‑
tation barriers and facilitators using qualitative data; and (C) explore the importance of each strategy by integrating 
both data sets (mixed methods).

Methods: This study used data from a cluster randomised noninferiority trial comparing PACE with an adapted 
version (Adapted PACE) that was delivered with reduced in‑person external support to reduce costs and increase scal‑
ability. Data were collected from both trials arms for between‑group comparison. Descriptive statistics were produced 
using surveys of principals, in‑school champions and teachers; and project records maintained by PACE project offic‑
ers (objective A). Thematic analysis was performed using in‑school champion and project officer interviews (objective 
B). Both data sets were integrated via a triangulation protocol and findings synthesized in the form of meta‑inferences 
(objective C).

Results: Eleven in‑school champions and six project officers completed interviews; 33 principals, 51 in‑school 
champions and 260 teachers completed surveys. Regardless of group allocation, implementation indicators were 
high for at least one component of each strategy: dose delivered =100%, fidelity ≥95%, adoption ≥83%, acceptabil‑
ity ≥50%; and several implementation barriers and facilitators were identified within three broad categories: external 
policy landscape, inner organizational structure/context of schools, and intervention characteristics and processes. All 
strategies were considered important as use varied by school, however support from a school executive and in‑school 
champions’ interest were suggested as especially important for optimal implementation.

Conclusion: This study highlights the importance of both executive support and in‑school champions for successful 
implementation of school physical activity policies. In particular, identifying and supporting an in‑school champion to 
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Background
Due to the complexity of many public health interven-
tions, it is notoriously difficult to uncover underlying 
mechanisms surrounding an intervention’s effect or lack 
thereof. Process evaluations address this ‘black box’ of 
effectiveness [1] by providing important information to 
help explain how and why outcomes occurred [1–3]. As 
such, conducting process evaluations alongside interven-
tion effectiveness trials is recommended [1, 3, 4]. The 
findings may reduce research waste; save valuable time 
and resources of health service providers; and provide 
decision makers with direction, particularly for interven-
tion scale-up and dissemination in other contexts [3, 5].

Implementation interventions aiming to enhance 
the uptake of evidence-based policies or practices are 
often quite complex [6]. Although some interventions 
use only one or two strategies to assist implementation, 
many consist of multiple strategies that target numerous 
implementation determinants [7]. To date, there are over 
70 discrete implementation strategies documented [8], 
each of which is multifaceted in nature [6]. For example, 
the single strategy ‘conduct educational meetings’ may 
involve more than one stakeholder group, mode of deliv-
ery, setting and/or occurrence. These complexities pose 
a challenge determining which strategy, or combination 
of strategies, most likely led to the outcomes of imple-
mentation intervention studies (and how). Given that 
implementation science is a relatively new area of sci-
ence, little is known about the most efficient and effective 
approaches to achieve implementation of evidence-based 
policies or practices in various contexts [7]. Robust pro-
cess evaluations of packaged implementation strategies 
hold considerable potential to contribute to this scant 
evidence base.

This paper describes the mixed methods process 
evaluation undertaken as part of a research initiative 
optimising a package of implementation strategies to 
improve schools’ implementation of a government physi-
cal activity policy. In response to poor physical activ-
ity policy implementation by schools worldwide [9–19], 
and limited research about strategies to support schools 
to address this, Nathan et  al. developed the ‘Physically 
Active Children in Education (PACE)’ intervention [20]. 
PACE consisted of eight implementation strategies, each 
chosen using the Theoretical Domain Framework (TDF) 
and the Behaviour Change Wheel (BCW) to overcome 

identified barriers [21], to support school’s compliance 
with an Australian state-level physical activity policy [22]. 
In a series of randomised and controlled trials (RCTs), 
PACE consistently improved policy implementation by 
schools [17, 23] alongside high reports of fidelity and 
perceived satisfaction by stakeholders [17]. Furthermore, 
its meaningful impact was maintained at a lower cost to 
the health service provider when several implementation 
strategies were adapted to reduce the in-person contact 
time used to support schools (i.e., Adapted PACE) [24]. 
Although effective, little was known about which PACE 
implementation strategies, in either their original or 
adapted format, were “most commonly needed, feasible 
to deploy, and effective across implementation efforts” 
[25]. A greater understanding of each implementation 
strategy could inform further optimisation processes [26, 
27] to improve PACE for delivery to the remaining 400+ 
schools in the health service region [28] and for broader 
scale-up. Additionally, this information could contribute 
to a scant evidence base regarding discrete implemen-
tation strategies employed both in schools and other 
settings.

We conducted a mixed methods process evaluation 
alongside a cluster randomised implementation trial to 
explore the implementation of the eight discrete PACE 
implementation strategies from the perspective of school 
stakeholders and PACE delivery personnel. This included 
a comparison of PACE and Adapted PACE, to highlight 
any qualitative differences when delivered with reduced 
in-person support. The specific objectives were:

A. To quantitatively measure each strategy in regards to 
key implementation indicators including dose deliv-
ered, fidelity, adoption and acceptability (implemen-
tation outcomes [29]);

B. To qualitatively explore factors that influenced pro-
gram implementation (barriers and facilitators); and

C. To assess the importance of each strategy using out-
comes from both the quantitative and qualitative 
data sets.

Methods
Research design
This process evaluation accompanies the Adapted 
PACE cluster randomised noninferiority trial [24] 

have high power and high interest is recommended for future implementation strategies. This may reduce the need 
for intensive external support, thus improving intervention scalability.
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undertaken from October 2018 – December 2019 
(Australian New Zealand Clinical Trials Registry: 
ACTRN12619001229167). We used a convergent mixed 
methods triangulation research design with quantita-
tive and qualitative data from participants in both active 
trial arms collected simultaneously and weighted equally 
(QUAN+QUAL) [30, 31]. The Medical Research Council 
(MRC) guidance on the process evaluations of complex 
interventions [3], and the evaluation roadmap for physi-
cal activity interventions developed by McKay et al. [29], 
informed study design, planning and execution.

The Adapted PACE noninferiority trial
Full details of the Adapted PACE cluster randomised 
noninferiority trial is published elsewhere [24]. Briefly, 
the trial was conducted in 48 primary schools in NSW, 
Australia. Following consent and completion of base-
line data collection, an independent statistician used a 
computerised random number function to block ran-
domise schools in a 1:1 ratio to receive either PACE or 
Adapted PACE. Table 1 includes an overview of the eight 
implementation strategies (listed numerically) and their 
components (alphabetised), and adaptations made for 
Adapted PACE. In short, strategy 1 (ongoing support for 
the in-school champion [ISC]) and 2a (principal meeting) 
were delivered via email/telephone rather than in-person, 
and strategy 5 (educational outreach visit) was delivered 
by an ISC rather than an external project officer.

Consistent with the previous PACE trials [17, 23], 
the primary outcome measure used to assess program 
impact was teachers’ mean minutes of total physical 
activity (physical education [PE], sport, energisers or 
active lessons) implemented across the school week. 
Both groups saw improvements in the minutes of physi-
cal activity teachers implemented per week at follow-up, 
and there was a high probability of no meaningful differ-
ence between the effect of original PACE and Adapted 
PACE. A cost minimisation analysis conducted from the 
health service provider perspective showed an estimated 
reduction (in AUD) of $373 (Uncertainty Interval = $178, 
$573) per school to deliver Adapted PACE compared to 
PACE. On the basis of these findings, we concluded that 
Adapted PACE is a cost-efficient alternative that is “as 
good as” [32] PACE in assisting schools’ implementation 
of a physical activity policy.

Data collection
To ensure a full range of perspectives, we sought to 
obtain data from all parties involved in the delivery and 
implementation of strategies: PACE project officers (a PE 
teacher and health promotion practitioner; schools’ pri-
mary source of contact) and school stakeholders targeted 
by strategies (principals, ISC and teachers). Quantitative 

data were collected from project records maintained by 
project officers throughout the study period and surveys 
of school stakeholders conducted immediately following 
intervention delivery at 12-month follow-up (Oct-Dec 
2019). Qualitative data were collected via semi-struc-
tured interviews of project officers and a subsample of 
ISC also at 12-month follow-up. Figure  1 provides an 
overview of data collection methods and correspond-
ing analytic procedures used to address each research 
objective.

Project records
Project officers documented the implementation of strat-
egies using an Excel spreadsheet modified from previ-
ous trials of PACE [17, 20]. This included the expended 
time and mode of delivery (in-person, email or tel-
ephone) they employed to deliver strategies, as well as 
the school-level response such as staff engagement and 
attendance at training. These records enabled assess-
ment of implementation outcomes (research objective A) 
as defined by McKay et al. [29], including dose delivered 
(intended units delivered), fidelity (the extent to which 
strategies were implemented as prescribed) and adoption 
(proportion and representativeness of school stakehold-
ers that utilised strategies) (Additional  file  1). School 
characteristics were also recorded to provide contextual 
information.

School stakeholder surveys
All consenting school stakeholders completed a paper 
survey modified from previous trials [17, 20]. In this 
study, these surveys were used to obtain respondent 
characteristics, inform implementation indicators [29] 
(research objective A) and assess usefulness of strategies 
(research objective C). Additional file 1 provides an over-
view of the measures used to assess the different indica-
tors for each strategy. Briefly, principal surveys included 
measures of adoption for schools’ mandated change (e.g., 
if their school had a physical activity policy). Teacher 
surveys included measures of acceptability (e.g., the 
extent to which respondents agreed that the staff train-
ing was acceptable in assisting them to schedule physi-
cal activity); adoption (e.g., whether they had used PACE 
resources); and usefulness (e.g., whether the resources 
provided on the online portal were useful). ISC surveys 
were an expansion of the teacher survey, and included 
measures of usefulness for select strategies, inquiring the 
extent to which they were perceived as ‘useful’ for pro-
gram implementation.

Semi‑structured interviews of project officers
All project officers involved in the delivery of PACE 
(N = 6) were interviewed using a semi-structured 
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interview guide developed following guidelines [31]. 
Open-ended questions explored project officer’s perspec-
tives of program implementation by schools, including 
any barriers and facilitators to doing so (research objec-
tive B). Project officers were also asked to rank the top 
three strategies that they  perceived as essential for suc-
cessful program implementation and provide a rationale 
for these choices (research objective C). The facilitator 
used prompts to explore differences between PACE and 
Adapted PACE.

Semi‑structured interviews of ISC
We purposively sampled ISC using a maximum variation 
approach [33] with a minimum target sample size of eight 
ISC: four from PACE schools and four from Adapted 
PACE schools with at least one in each group represent-
ing low and high levels of program engagement. Follow-
ing recommendations for qualitative sampling [33, 34], 
project officers carried out recruitment by email invita-
tion until we reached data saturation (i.e., sampling to the 
point of redundancy) to ensure sufficient depth of data 
for a robust analysis. Interviews offered in-person or by 
telephone were scheduled in advance with consenting 
ISC. They were conducted using a semi-structured inter-
view guide developed following guidelines [31]. Open-
ended questions explored participant’s experiences with 

PACE and factors that influenced implementation by 
schools (research objective B). Each participant received 
a $30 grocery gift card as a token of appreciation for their 
time.

Data analysis
Quantitative and qualitative data were analysed sepa-
rately and then merged for interpretation as per Creswell 
et al. [30] (Fig. 1).

Quantitative data analysis
An independent statistician used project records and 
survey data to produce descriptive statistics (mean, SD 
and proportions) to address each research objective.

Qualitative data analysis
Interviews were audio-recorded and transcribed ver-
batim. Interview facilitators checked transcripts for 
accuracy, corrected as necessary and anonymised any 
identifiable comments. The final copies were entered into 
QSR NVivo [35] for inductive thematic analysis using the 
standard approach reported by Braun and Clarke [36]. 
First, two experienced members of the research team (i) 
independently coded a subset of transcripts, (ii) checked 
for agreeance and resolved discrepancies with a third 
researcher, and (iii) developed a combined code scheme. 

Fig. 1 An overview of the convergent mixed method analytic procedure used for this study, including method of data collection and analysis to 
address each research objective. Quantitative data collection measures and method of analysis for research objective A is displayed on the left. 
Qualitative data collection measures and method of analysis for research objective B is displayed on the right. Both sides converge for the mixed 
methods procedure and interpretation for research objective C
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One of the researchers then applied the code scheme to 
the remaining transcripts, discussing new codes with the 
other researcher and updating where necessary. The anal-
ysis pair then looked for patterns within the final codes 
and generated a list of themes that emerged in relation 
to research objective B. The proposed list of themes was 
reviewed, modified where required and finalised with 
names and definitions for each. This process was guided 
by a consensual qualitative research process [37] inclu-
sive of ongoing discourse and confirmation with other 
members of the PACE evaluation and delivery team. In 
addition, one member of the research team searched 
project officer transcripts and recorded for each, the top 
three strategies reported as essential for successful pro-
gram implementation (research objective C).

Mixed methods analysis
Quantitative and qualitative data were weighted equally 
due to their shared contribution in addressing evalua-
tion objectives. Each data set were integrated [30, 38] 
using common methods for data integration. In the first 
method, known as ‘following a thread’ [38], we used pre-
liminary findings from each data set to form hypothesis 
warranting further exploration, identify key themes, and/
or interpret the other data set. In the second method of 
data integration, we compared and integrated the find-
ings from each data set according to ‘triangulation pro-
tocol’ [38]. Specifically, we developed a side-by-side joint 
display table [39] with quantitative and qualitative find-
ings juxtaposed in relation to each implementation strat-
egy, facilitating cross-data comparison and convergence 
including areas of agreement, dissonance, or silence 
(when a theme from one data set is not found in another) 
[38]. We reported an integrative review of results derived 
from this process in the form of theoretical statements 
referred to as meta-inferences [40].

Results
At 12-month follow-up, a total of 33 principals (33/48; 
response rate = 69%), 51 ISC (51/57 from 41 schools 
[some schools had > 1 ISC]; response rate = 89%) and 260 
teachers (across all 48 schools) completed surveys; and 
11 ISC took part in an interview (Fig. 2). Table 2 provides 
an overview of the characteristics of schools, principals 
and teachers, including a breakdown between groups.

Research objective A: implementation indicators
Dose delivered and fidelity
Project officers delivered each strategy to all schools 
(dose delivered = 100%). Fig.  2 details fidelity of each 
implementation strategy. There was at least 95% fidelity 
for at least one component of each strategy at all schools 

with the exception of 71% fidelity of the educational out-
reach visit at Adapted PACE schools.

Adoption and acceptability
Table  1 includes a comprehensive description of the 
adoption and acceptability of strategies by targeted stake-
holders. Overall the PACE implementation strategies 
were highly adopted, with no less than 83% adoption by 
schools and/or stakeholders to at least one component of 
each strategy. Some strategy components had low adop-
tion (≤50%), in particular strategy 2b (school executives 
develop a school physical activity policy) with 39% of 
principals indicating an existing physical activity policy 
at their school. Other components with low adoption 
were those related to the online portal. For example, 50% 
of schools had at least one teacher view the professional 
learning videos available on the online portal and 43% of 
surveyed teachers reported accessing the online portal 
resources. There was little variation between PACE and 
Adapted PACE in regards to strategy adoption. Adapted 
PACE had 25% lower adoption to strategy 5 (staff training 
session) although three schools were ‘unknown’, and 49% 
lower adoption to strategy 8b (ISC develop further equip-
ment packs).

The implementation strategies were considered highly 
acceptable by stakeholders. More than 50% of teachers 
agreed or strongly agreed that all but one strategy were 
acceptable in assisting them to schedule physical activ-
ity. The information on the online portal was considered 
acceptable by 43% of surveyed teachers. There was little 
variation between PACE and Adapted PACE schools in 
regards to strategy acceptability, with the exception of 
strategy 5 (staff training session), with nearly 20% fewer 
teachers at Adapted PACE schools indicating acceptabil-
ity for both the overall session and content.

Research objective B: influences of implementation
Thematic analysis revealed several influential factors of 
implementation (facilitators and barriers). Each theme 
fell within one of three identified categories: external 
policy landscape, inner organisational context/structure 
(schools) or PACE characteristics and processes. This fits 
within three of the five broad domains of the Consoli-
dated Framework for Implementation Research (CFIR): 
outer setting, inner setting, and intervention character-
istics [41]. Figure 3 provides an overview of themes and 
subthemes that emerged within each category, and Table 
S3 describes each and includes sample quotes.

External policy landscape
The external policy landscape consisted of the NSW 
Department of Education Sport and Physical Activity 
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Policy [22], and the Personal Development, Health and 
Physical Education (PDHPE) syllabus released by NSW 
Education Standards Authority (NESA) in 2018 [42]. For 
the most part, these government mandates appeared to 
facilitate program implementation by necessitating that 
schools provided physical activity. The new syllabus was 
a barrier for staff that perceived accommodating further 
scheduling changes as burdensome.

Inner organisational context/structure (schools)
Several themes emerged related to the inner organisa-
tional context/structure of schools. Facilitators included 

teacher’s positive physical activity values and beliefs; 
executives’ support of PACE and accordingly, teachers’ 
provision of school day physical activity; and schools 
with a culture conducive to physical activity that per-
ceived PACE as a useful addition. Barriers included the 
limited time and competing demands of staff; staff turno-
ver; teacher’s negative physical activity values and beliefs; 
schools with a culture conducive to physical activity that 
perceived PACE as unnecessary; and schools without a 
physical activity culture that did not assign value to it.

The most prominent inner setting theme was 
“ISC power-interest” whereby the level of program 

Fig. 2 An overview and timeline of the PACE noninferiority trial [24] process evaluation. This shows when the process evaluation data was collected 
(at follow‑up) in relation to the entire research trial timeline. It also shows schools’ fidelity of each implementation strategy – listed in order of 
delivery – for each of PACE and Adapted PACE schools
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Table 2 Overview of school, principal and teacher characteristics at 12‑month follow‑up

a Socio-Economic Indexes for Areas (relative socio-economic advantage and disadvantage)

School characteristics PACE
(N = 24)

Adapted PACE
(N = 24)

Total
(N = 48)

School type

 • Catholic 2 (8%) 3 (13%) 5 (10%)

 • Government 21 (88%) 20 (83%) 41 (85%)

 • Independent 1 (4%) 1 (4%) 2 (4%)

Number of students (size)

 • Mean (SD) 205.9 (199.85) 242 (252.27) 224 (225.9)

 • Median (range) 141 (7–819) 117 (11–768) 137 (7–819)

SEIFAa

 • Most disadvantaged 17 (71%) 16 (67%) 33 (69%)

 • Least disadvantaged 7 (29%) 8 (33%) 15 (31%)

Geolocation

 • Major city 11 (46%) 11 (46%) 22 (46%)

 • Inner/outer regional or remote 13 (54%) 13 (54%) 26 (54%)

Principal characteristics PACE
(N = 15)

Adapted PACE (N = 18) Total
(N = 33)

School type teaching at

 • Catholic 1 (7%) 1 (6%) 2 (6%)

 • Government 14 (93%) 15 (83%) 29 (88%)

 • Independent 0 2 (11%) 2 (6%)

Age N = 16 N = 18 N = 31

 • Mean (SD) 45.33 (10.32) 48.75 (9.17) 47.10 (9.73)

Sex

 • Female 9 (60%) 14 (78%) 23 (70%)

Years in role N = 14 N = 18 N = 32

 • Mean (SD) 3.08 (4.27) 3.83 (3.28) 3.5 (3.7)

Teaching principal N = 10 N = 10 N = 20

 • yes 4 (40%) 4 (40%) 58 (40%)

Teacher characteristics PACE
(N = 121)

Adapted PACE (N = 139) Total
(N = 260)

School type teaching at

 • Catholic 19 (7%) 6 (4%) 15 (6%)

 • Government 94 (78%) 112 (81%) 206 (79%)

 • Independent 18 (15%) 21 (15%) 39 (15%)

Age N = 91 N = 121 N = 212

 • Mean (SD) 39.19 (11.74) 40.66 (10.85) 40.03 (11.24)

Sex N = 102 N = 137 N = 239

 • Female 88 (86%) 110 (80%) 198 (83%)

Employment status N = 98 N = 137 N = 235

 • Full‑time 87 (89%) 118 (86%) 205 (87%)

 • Part‑time/casual 11 (11%) 19 (14%) 30 (13%)

Years teaching experience N = 98 N = 134 N = 232

 • Mean (SD) 12.09 (9.68) 15.72 (11.49) 14.19 (10.98)

Specialist PE teacher N = 98 N = 135 N = 233

 • yes 4 (4%) 2 (1%) 6 (3%)

In‑school champion

 • yes 21 (17%) 30 (22%) 51 (20%)
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implementation at each school was proportional to the 
power and interest of the ISC. This corresponds to stake-
holder analysis theory from the organizational strategic 
management literature, in which stakeholders with high 
power (ability to influence others due to their position 
within an organization or devolution) and high interest 
are considered most salient to achieve objectives. Using 
pre-defined stakeholder classifications [43], our data 
showed that ISC ‘Players’ (high power and high interest) 
were consistently associated with greater implementation 
of PACE strategies. Conversely, schools with ISC that had 
low power and/or low interest (‘Subjects’, ‘Context Set-
ters’, and ‘Crowd Members’) were challenged to imple-
ment some PACE strategies (Fig. 4).

PACE characteristics and processes
The final themes relating to PACE characteristics and 
processes were implementation facilitators: (i) the adapt-
able and flexible model providing a variety of physical 

activity options for teachers; (ii) the observable benefits 
of the program on students; and (iii) the engaging nature 
of the intervention via practical hands-on training ses-
sions, expertise and energetic support from project offic-
ers, and the provision of quality resources.

Research objective C: importance of strategies
Table  1 is the joint-display used to address research 
objective C, with quantitative and qualitative findings 
juxtaposed in relation to each strategy.

Strategy 1: external, ongoing support
This was not considered within the top three for ‘most 
important strategy’ by any project officer, although the 
project officer characteristics (e.g., energetic expertise) 
contributing to an engaging innovation, was a theme for 
facilitating implementation:

PACE ISC 62: And we also were lucky enough to 

Fig. 3 An overview  of the influential factors of implementation that emerged through thematic analysis, falling within three broad categories: 
external policy landscape, inner organisational context/structure of schools, and PACE characteristics and processes
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have [PO] to come in, and he showed how you could 
do it easily linked to maths and easily get it within 
your classrooms for other things as well, which was 
really good. He was really inspirational. His energy 
was amazing and the staff really liked having him 
there … when [PO] came with his energy and made 
it look so simple, a lot of people instantly started 
doing it.

Those schools with ISC ‘Players’ appeared to rely less 
on this strategy, particularly Adapted PACE ISC that suc-
cessfully delivered the staff training themselves:

Adapted PACE ISC 107: … we don’t need micro-
managing but we also don’t need onerous stuff. Every 
now and then is great and that’s fine and email con-
versation is perfect … so we have a conversation and 
then we [ISC] keep that alive in our school.

This strategy had high rates of adoption (all but one 
school engaged in correspondence with project officers) 
and reported acceptability by ISC (87%). Qualitative data 

revealed that limited time and competing demands of 
staff was a key implementation barrier; suggesting that 
strategies such as this one which demands little of stake-
holders’ time and energy (with responsibility falling on 
the health service provider) may be highly adopted and 
acceptable by stakeholders.

Metainferences: This strategy is easily executed and 
assists with successful program implementation. It is 
highly important for schools without ISC ‘Players’.

Strategy 2: mandate change
This was considered the most important strategy (ranked 
first) by 5/6 project officers and all interviewed ISC 
referred to the importance of executive support, except 
those who were an executive themselves. As such, the 
presence of a supportive executive within schools was a 
theme for facilitating implementation:

PACE ISC 121: … because if you’re doing the whole 
school stuff, then everyone needs to be on board 
and the best way for this is the executive to lead 

Fig. 4 A power‑interest matrix that was adapted from Eden & Ackermann, 1998, pg. 349 [43] to show the different categories of in‑school 
champions in the current study with example quote(s) provided for each. Traffic light colours are used to show the likelihood of successful 
implementation (of strategies) experienced. In‑school champion ‘Players’ are shown in green due to their high likelihood of successful 
implementation. In‑school champion ‘Context Setters’ and ‘Subjects’ are shown in yellow due to their potential for successful implementation with 
further assistance. In‑school champion ‘Crowd Members’ are shown in red as they were unlikely to experience successful implementation and faced 
several challenges
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the way. So whoever’s in charge, like one of your 
deputies or your [assistant principal] are involved 
and leading it, it’s much more likely to be imple-
mented in the classrooms. Yeah, they need to be on 
board from the start.

Executive support also equipped ISC with the ‘power’ 
necessary to successfully implement strategies:

Project officer 06: The [ISC] who had those execu-
tive support or were executives, they were a lot 
more positive about the program … there was defi-
nitely more change in the school and more success-
ful with the entire program.

Several interviewed project officers and ISC indi-
cated that executives drove the physical activity cul-
ture of schools; another theme that facilitated program 
implementation. In the quantitative findings, 84% of 
ISC reported that principal support to schedule physi-
cal activity was useful/extremely useful. This strategy 
was also associated with several positive implementa-
tion indicators: 100% of schools had a school execu-
tive provide verbal commitment to the program during 
an initial meeting; 80% of surveyed school principals 
reported a school-level physical activity policy either 
existing or in the process of being developed; 84% com-
municated their support for the program to the broader 
school community; and 72% indicated that PACE was a 
school priority. However over one quarter (30%) of sur-
veyed teachers did not feel that they had support from 
their school executive. Further exploration of the quali-
tative data showed agreeance with these quantitative 
findings. Whilst executive support was reportedly pro-
vided at most schools, there were select schools where 
it was considerably less prevalent or non-existent:

Project officer 03: You have some [executives] 
that’ll just go past their desk and they just flick it 
to, “oh this will go to our sports person” and they 
don’t even look at it again. They don’t even come to 
the staff meeting … We had a mix of schools where 
that would happen, where we get that kind of high 
adoption or low adoption.

Poor executive support was associated with low ISC 
power, making them a ‘Crowd Member’ or ‘Subject’ 
and thus hindering their ability to perform responsibili-
ties and implement the program. It was also associated 
with a school culture that was non-conducive to physi-
cal activity in which PACE was insufficient to instigate 
change. Both of these were identified as key barriers to 
program implementation.

Metainferences: This strategy is highly important for 
successful implementation and is also linked to other 

important strategies. It may be poorly adopted by some 
schools.

Strategy 3: identify and prepare ISC
This was considered an important strategy by all pro-
ject officers; ranked first by one project officer and 
within the top three by the other five  project officers. 
This strategy was strongly related to the qualitative 
theme of ISC power-interest; identifying an ISC ‘Player’ 
with a high level of power and interest from the onset 
appeared to be beneficial, if not essential, for program 
implementation:

Project Officer 02: It really depends on who the 
school champion is and who you connected with 
as to how the school takes it on board … So if 
the school champion is completely on board and 
can evoke change and can deliver, get the staff on 
board.

The one-day workshop was also considered an impor-
tant piece contributing to successful program imple-
mentation, as it presented an opportunity to enhance 
ISC interest in the program and power (via self-efficacy) 
to deliver within their respective school. It also contrib-
uted to the engaging innovation via experiential learn-
ing and outlined the adaptable/flexible choice-based 
model – both of which emerged as themes for facilitating 
implementation. Importantly, the workshop appeared to 
prepare Adapted PACE ISC to deliver the staff training 
themselves:

Adapted PACE ISC 66: Yeah, there was so much in 
that [workshop] and it was really practical and me, 
at that time, I wasn’t probably an overly sports per-
son at that stage, but I did feel confident that when 
I left I could teach it because you came away and it 
was an actual practical workshop.

Of the surveyed ISC, 78% indicated that having an 
ISC was useful/extremely useful. From the teacher per-
spective, 73% indicated that the assistance from their 
ISC to implement PACE was acceptable. These indica-
tors show that some ISC may not have been engaged in 
their role. This is consistent with the qualitative find-
ings – although most ISC were ‘Players’, there were select 
cases with low power and/or interest (‘Context Setters’, 
‘Crowd Members’ or ‘Subjects’) which hindered program 
implementation:

Adapted PACE ISC 83: [I] could have been deliver-
ing it better...It’s been probably half a year since I’ve 
kind of checked in about that. Things just get in the 
way. We’ve got one [executive] … and then they send 
me to a hundred other things and I’m only spread so 
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thin.

Metainferences: This strategy is highly important for 
successful program implementation. It may be poorly 
implemented by some schools.

Strategy 4: develop a formal implementation blueprint
This was not considered one of the top three most impor-
tant strategies; however project officers noted that it was 
incorporated into the full day ISC workshop. This strat-
egy contributed to the engaging innovation via quality 
resources (qualitative theme and sub-theme) that facili-
tated implementation. A few interviewed project officers 
also mentioned that such school documents may be used 
to “handover” information to new staff, thus address-
ing the barrier of staff turnover (qualitative theme). Of 
the surveyed stakeholders, 77% of ISC indicated that 
developing guiding documents such as this was useful/
extremely useful and 66% of teachers indicated that it was 
acceptable in assisting them to schedule physical activity.

Metainferences: This strategy is very easy to execute 
(included in strategy 3b) and may assist some schools 
with program implementation.

Strategy 5: educational outreach visits
This was considered an important strategy (top three) by 
4/6 project officers. It corresponded to several identified 
implementation facilitators: strategies to enhance teach-
ers’ attitudes, beliefs and level of support; an explanation 
of the choice-based model; and an engaging innovation 
via experimental learning to engage staff:

PACE ISC 62: At first, [staff] were like, "No, there’s 
no way we can fit this in." But then they started real-
izing that you can incorporate it into other things. 
And we do it a lot of the time without even think-
ing about it. So yeah, they were really receptive … 
I think the staff felt that they had a better grip and 
handle on what they were doing with the hours.

Implementation indicators for this strategy were high 
for the overall sample (> 80% adoption and > 70% accept-
ability) however compared to PACE schools, Adapted 
PACE schools had lower adoption (96% vs 71%) and 
acceptability (81% vs 64%). The use of an ISC to deliver 
this strategy in Adapted PACE may impede implementa-
tion in some schools. Although the majority of ISC felt 
adequately prepared to deliver this strategy themselves, 
18% did not. This is in agreeance with both data sets 
showing select cases of Adapted PACE ISC that did not 
proceed to deliver this strategy. This may be due to their 
limited time/competing demands or leaving the school 
before delivering the strategy (ISC turnover) – both 

identified barriers of program implementation. However, 
qualitative data positioned ISC power-interest as the pri-
mary factor that influenced implementation of this strat-
egy at Adapted PACE schools. ISC ‘Players’ successfully 
delivered this strategy whereas those with low power and 
low interest struggled or failed to do so:

Project officer 01: … say in [Adapted PACE] the 
school champion has been able to go back to the 
school, organise a time to have the whole school 
meeting on the agenda, and then provide the presen-
tation [educational outreach] the whole school and 
teachers have a lot more of an idea … and definitely 
I think if you’ve got the support of the executive team. 
So I know in some of those [Adapted PACE] schools 
there was an executive that was a school champion, 
they were able to obviously help get it on the agenda, 
push it into a staff meeting, organise it.

PACE used energetic and knowledgeable, external pro-
ject officers to deliver this strategy which was identified 
as an implementation facilitator. Regardless, 12% of ISC 
at PACE schools did not report this strategy as being use-
ful and 18% of teachers did not report it as acceptable. 
This may be due to several of the identified implemen-
tation barriers that are applicable to both intervention 
groups (PACE and Adapted PACE) such as low executive 
support, negative attitudes/beliefs of staff, or schools that 
already prioritised physical activity and felt PACE was 
unnecessary:

Adapted PACE ISC 114: I implemented daily fit-
ness prior to even going away to the [ISC workshop] 
so we’re still currently doing that … it hasn’t really 
enriched what we’re doing.

Metainferences: This strategy is important for success-
ful program implementation. ISC ‘Players’ (influenced 
by strategy 2 and 3) are well positioned to deliver this 
strategy themselves. Delivery by a project officer may be 
needed for schools with an ISC ‘Subject’, ‘Context Setter’ 
or ‘Crowd Member’.

Strategies 6, 7 and 8: educational materials, success stories 
and equipment pack
The resources were considered important (top three) by 
2/6 project officers. The quality resources contributing to 
an engaging innovation emerged as an implementation 
facilitator, with several interviewed ISC and project offic-
ers referring to their usefulness for teachers:

PACE ISC 122: Yeah, I think the resource is perfect 
… We can go to them if we ever really need some-
thing … it gave us a lot more tools to be able to do 
it and just physically not having to go and find the 
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resources.

Quantitative data showed partial implementation 
for each resource: 65% of surveyed teachers found the 
online portal useful (43% personally accessed it) and 57% 
considered the equipment pack acceptable in assisting 
them to schedule physical activity. The qualitative data 
expanded on this, showing that the use of resources dif-
fered by school depending what they needed and/or 
found most useful. For example, some schools found the 
online portal most useful whereas others emphasised the 
equipment pack and did not use the online portal at all.

Metainferences: The resources are easily executed and 
may assist schools with program implementation. The 
importance of each resource varied by school; a range of 
options permit schools to select and access those that are 
most useful for them.

Summary of metainferences
A synthesis of metainferences for the importance of 
each strategy led to the conceptual model displayed in 
Fig.  5. No strategies appeared to be discretionary as 
they differed in adoption, acceptability and usefulness 
on a school-by-school basis. What worked best and was 
needed in one school was not necessarily the same for 
another. However, a few strategies may be considered 

extremely important as they resulted in improved imple-
mentation of the overall program, in addition to remain-
ing strategies. Specifically, nominating an ISC ‘Player’ 
(via strategy 3a) and reinforcing this by providing them 
with the power (via strategy 2) and enhanced interest (via 
strategy 3b) to engage in responsibilities. Schools with an 
ISC ‘Player’ were more likely to successfully implement 
PACE whereas schools with an ISC ‘Crowd Member’ 
faced implementation challenges and required greater 
support from the other strategies.

Discussion
Studies exploring, comparing and contrasting imple-
mentation strategies for school-based physical activity 
interventions are rare. We had a novel opportunity to 
assess the implementation of eight discrete implementa-
tion strategies, previously examined through a series of 
randomised controlled, and noninferiority trials, which 
collectively improved schools’ compliance with a state-
level physical activity policy. The results corroborated the 
noninferiority trial findings of Adapted PACE being con-
sidered “as good as” PACE for increasing teachers’ 
scheduled minutes of physical activity [24]. The quanti-
tative implementation indicators were generally high for 
schools in both groups and the barriers and facilitators 
identified qualitatively were impartial to group allocation. 

Fig. 5 A conceptual model distinguishing pathways for successful implementation based on a synthesis of meta‑inferences for strategy 
importance. Discrete PACE strategies are outlined on the top row with those considered ‘most important’ distinguished. The flow of arrows from 
left to right shows where there was greater ‘need’ for strategies depending on what category of in‑school champion was present at the school. 
Longer arrows represent less reliance on other strategies
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Using state-of-the art mixed methods data integration 
techniques, we developed meta-inferences for the impor-
tance of each discrete implementation strategy and from 
that, an emergent conceptual model suggesting a path 
for successful implementation. Although the majority of 
strategies were important (4/6), two (mandating change 
and identifying and preparing an ISC) and a related con-
textual factor (ISC power-interest) emerged as critical to 
implementation. The findings and related recommenda-
tions to optimise PACE are discussed in the context of 
the literature following.

Our meta-inferences highlighted the importance of the 
ISC power-interest as a central component to success-
ful implementation. Specifically, we found that schools 
with an ISC ‘Player’ had higher levels of implementa-
tion strategy implementation compared to those with an 
ISC ‘Crowd Member’. This is supported by stakeholder 
analysis theory [43] and recommendations to ensure that 
champions of school-based physical activity programs 
have the skills, knowledge and disposition to assume the 
responsibilities expected of them [44]. Further, a 2018 
review of champions in healthcare-related implementa-
tion identified specific, similar characteristics associated 
with champions’ effectiveness, including enthusiasm and 
energy to drive the program, strong educator and pres-
entation skills, having political acumen, a personal belief 
in the initiative, and being respected and well-liked [45]. 
Champion attributes may profoundly affect implemen-
tation of health interventions, and also the likelihood 
of their successful scale-up [46, 47]. In the 2007 World 
Health Organization (WHO) framework for scaling up 
public health interventions, Simmons and Shiffman [47] 
state that successful scale-up is more likely with “effective 
and motivated leaders who command authority and have 
credibility”. Identifying an ISC ‘Player’ should be a prior-
ity of PACE and where this is not possible, every effort 
should be taken to improve the nominee’s low power 
and/or interest via the ISC workshop and executive sup-
port. Frameworks and measures to identify and classify 
stakeholders [48, 49] may be a useful starting point for 
developing guidelines to systematically identify ideal ISC 
candidates at schools.

Mandating change also emerged as the most impor-
tant strategy. Specifically, executive support facilitated 
the implementation of not only the overall program, but 
also the adoption of other strategies. As the administra-
tive leader within schools, executives have the poten-
tial to influence implementation of health programs 
via endorsement, providing oversight and account-
ability, and/or enacting formal requirements [50]. In a 
2021 evaluation of a school-based participatory health 
intervention, the level of leadership engagement by 
school administrators strongly distinguished between 

high and low implementation schools [51]. Similarly, 
an evaluation of a multi-strategy school smoking pre-
vention program found that high- and medium- imple-
mentation schools had higher levels of administrative 
leadership than low implementation schools (77.3 and 
83.3% vs 42.9%) [52]. The link between executive sup-
port and implementation in schools underpins that 
efforts are needed to address the occasional poor adop-
tion of PACE by some school executives, although this 
may be naturally addressed under the external policy 
landscape in NSW (the Department of Education pol-
icy and the new PE syllabus). Such “macro-systemic 
sources of influence” create administrative pressure for 
schools to implement health programs [50] and may 
increase executive support of PACE over time. In Can-
ada for example, the AS! BC intervention was rolled out 
in primary schools in the context of a Provincial Daily 
Physical Activity policy being implemented. Over three 
quarters of primary school principals (76%) reported 
an increased priority assigned to physical activity over 
a 3 year period due to a combination of AS! BC and the 
Provincial policy [53].

During intervention design, each PACE strategy was 
chosen using a robust, theory-based process to overcome 
identified barriers of the target behaviour [20]. Our find-
ings endorse the final multi-strategy approach, showing 
that the majority of PACE strategies were important and 
even those considered less important remained consider-
ably useful for implementation by some schools. This is 
likely due to the wide variation in factors that influence 
implementation of physical activity programs in schools 
[54] including those in the current study. In a series of 
RCTs undertaken to improve a multi-strategy interven-
tion to assist schools to implement a government nutri-
tion policy, the research team found that removing 
perceptibly nonessential strategies (to reduce delivery 
costs) forfeited the intervention effect [55]. From the cur-
rent findings no PACE strategy appears dispensable; thus 
those identified as most important should be emphasised 
in efforts made to improve implementation. It is also 
important to note that many “less important” strategies 
were easily implemented within existing infrastructure 
and represent little opportunity cost to the health service 
provider and/or schools.

Although there were relatively few implementation 
barriers to PACE, ‘available time/competing demands 
of staff’ was prominent, with overt mention in nearly 
every interview and impacting each of principals, ISC 
and teachers. Accordingly, PACE strategies with the 
highest adoption and acceptability were those requiring 
the least amount of time and effort from targeted stake-
holders. In a 2015 systematic review of factors influenc-
ing the implementation of school-based physical activity 
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interventions, the most prevalent barrier was time (e.g., 
competing instructional requirements) [54]. Strategies to 
assist schools to implement school day physical activity 
should account for the limited time of staff, although this 
may be challenging in the context of scale-up which often 
relies more on organizations for implementation support 
[47]. This underscores the importance of using ISC ‘Play-
ers’, as school staff are more likely to prioritise and deliver 
a program that they value despite time constraints [54].

This study has several notable limitations. First, stake-
holder surveys were finalised prior to our deciding to use 
a mixed methods approach, which resulted in less con-
gruency between the qualitative and quantitative data 
collection methods than we would have liked. A prospec-
tively designed mixed methods process evaluation would 
improve on this in the future. Second, there is a risk of 
positive response bias from ISC who may have perceived 
interviewers as associated with PACE delivery person-
nel, despite clear indication of their separation from the 
delivery team. Third, although our inductive, data-driven 
qualitative approach allowed a rich description of the 
data without constraint to any pre-existing framework 
[33, 36], future qualitative inquiry in the implementa-
tion science field could adopt a more pragmatic approach 
such as incorporating a framework-driven analysis [56]. 
Fourth, an essential ingredient within the conceptual 
model is ISC power-interest. This is based on a compre-
hensive integration of multiple data sources and rigorous 
analyses, however a formal comparison of quantitative 
intervention implementation scores and assignment to 
a power-interest category for each school is necessary 
to substantiate our findings. Lastly, although we pur-
posefully sampled for interviews to ensure we had per-
spectives from a range of schools, we interviewed fewer 
ISC from the ‘low engagement school’ category due to 
recruitment challenges. Regardless, we met our total 
target sample and we were able to triangulate findings 
across school sites and supplement with project officer’s 
insight as ‘key informants’ [33, 34], thus achieving suffi-
cient depth and breadth of data for schools of all imple-
mentation levels.

Conclusion
Adapted PACE is the preferred model for delivery at-
scale due to its ability to reach a greater proportion of the 
population at a lower cost to the health service provider, 
and with an acceptable effect on policy implementation 
[24]. This study reinforces this and shows that identifica-
tion and selection of ISC who are ‘Players’ and demon-
stration of executive support are very important (if not 
essential) for successful policy implementation and con-
sequential impact. These findings expose opportune ways 
to optimise PACE with minimal adaptations and at no 

additional cost to the health service provider. Given these 
strategies are commonly employed to improve the imple-
mentation of policies and practices in the school setting 
[57], our findings may contribute to improving imple-
mentation of school health interventions broadly.
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