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Abstract

Background Fundamental movement skill (FMS) compe-

tence is positively associated with physical activity (PA).

However, levels of both FMS and PA are lower than

expected. Current reviews of interventions to improve FMS

and PA have shown that many school-based programs have

achieved positive outcomes, yet the maintenance of these

interventions is variable. Teachers play a central role in the

success and longevity of school-based interventions.

Despite the importance of teacher engagement, research

into the nature and quality of teacher training in school-

based PA and FMS interventions has received little

attention.

Objective The aim of this systematic review was to

investigate the type and quantity of teacher training in

school-based physical education PA and/or FMS inter-

ventions, and to identify what role teacher training had on

the intervention outcome.

Methods A systematic search of eight electronic databases

was conducted. Publication date restrictions were not

implemented in any database, and the last search was

performed on 1 March 2015. School physical education-

based interventions facilitated by a school teacher, and that

included a quantitative assessment of FMS competence

and/or PA levels were included in the review.

Results The search identified 39 articles. Eleven of the

studies measured FMS, 25 studies measured PA and three

measured both FMS and PA. Nine of the studies did not

report on any aspect of the teacher training conducted. Of

the 30 studies that reported on teacher training, 25 reported

statistically significant intervention results for FMS and/or

PA. It appears that teacher training programs: are C 1 day;

provide comprehensive subject and pedagogy content; are

framed by a theory or model; provide follow-up or ongoing

support; and measure teacher satisfaction of the training,

are more effective at improving student outcomes in FMS

and/or PA. However, the provision of information regard-

ing the characteristics of the teacher training was largely

inadequate. Therefore, it was difficult to ascertain which

teacher training characteristics were most important in

relation to intervention effectiveness.

Conclusion It is clear that whilst teachers are capable of

making substantial improvements in student outcomes in

PA and FMS, the findings of this review suggest the tea-

cher training component of school-based PA and/or FMS

interventions is not only under-reported but is under-stud-

ied, and, perhaps as a result, the value of teacher training is

not widely understood. What remains unclear, due to poor

reporting, is what role teacher training is having on these

outcomes.
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Key Points

There is some evidence that teacher training

programs within school-based fundamental

movement skill (FMS) and/or physical activity (PA)

interventions that: are C1 day; provide

comprehensive subject and pedagogy content; are

framed by a theory or model; provide follow-up or

ongoing support; and measure teacher satisfaction of

the training, are more effective at improving student

outcomes in FMS and/or PA.

However, this finding should be viewed with caution,

as studies reporting on PA and/or FMS interventions

in school physical education generally do not

provide adequate detail on the characteristics of

teacher training required for the intervention.

To better inform the design of future effective

school-based FMS and/or PA interventions, more

consistent and comprehensive approaches to the

reporting of teacher training are recommended.

1 Introduction

Regular physical activity (PA) is associated with a large

number of physical, psychological, and social health ben-

efits for young people [1–3]. It is recommended that ado-

lescents accumulate 60 min or more of moderate to

vigorous physical activity per day, yet 80 % of adolescents

fail to meet this [4–6]. Furthermore, PA declines with age,

especially throughout adolescence [7]. Thus, we need to

know more about factors associated with low levels of PA

and what prevents and motivates participation in PA [8–10].

A well-documented correlate of PA in young people is

proficiency in fundamental movement skills (FMS) [11].

FMS are typically classified into ‘object control skills’

(catching and throwing), ‘locomotor skills’ (running and

jumping), and ‘stability skills’ (balancing and twisting)

[11–13]. Competency in a range of FMS in childhood has

been found to be a predictor of PA in adolescence [14].

However, many children fail to meet FMS proficiency level

benchmarks [15–18]. As there is strong evidence for a

positive association between FMS competency and PA in

children and adolescents [11, 19], low FMS proficiency in

children may negatively impact on their potential to be

physically active in adolescence and adulthood.

School, via the curriculum, ethos, and community has

been widely acknowledged as an ideal setting in which to

provide PA opportunities, educate students about the

importance of PA [20], and provide an important avenue

for the delivery of health promotion programs [21]. The

Health and Physical Education (HPE) curriculum is con-

sidered the focal point for PA promotion and FMS devel-

opment in the school setting [22]. Indeed, school-based

HPE programs have the potential to improve FMS profi-

ciency and slow the age-related decline in PA in students

[23, 24]. As such, these outcomes have been the focus of

numerous school-based interventions, and multiple asso-

ciated systematic reviews, and although not all school-

based interventions have had positive outcomes [24], many

interventions have been generally successful, showing

small to moderate effect sizes in PA and/or FMS [25–27].

Furthermore, the variability in these intervention outcomes

does not change the need to understand the characteristics

and effects of teacher training in such interventions, as it is

important to identify what sort of teacher training is most

effective, in order to design the most effective FMS/PA

interventions.

Few school-based FMS and/or PA studies have con-

ducted follow-up assessments, however, to identify the

long-term impact of the interventions [28]. The ultimate

goal of an intervention that aims to change behavior and

improve outcomes should be maintenance [28]. Interven-

tions that prove to be effective in the long term should

arguably be better suited for widespread scalability and

translation and therefore influence policy decisions, gov-

ernment spending, and ultimately the health of children and

adolescents as they progress to adulthood [28].

The sustainability of a school-based program depends

on the extent to which the teachers continue to implement

the program [29]. A recent meta-analysis of over 800 stu-

dents demonstrated that teaching quality is the strongest

school-related factor in improving student learning and

achievement [30]. The majority of school-based PA pro-

grams utilize existing teachers to deliver interventions

[24, 31]. Therefore, identifying factors that encourage the

sustained implementation of school-based interventions

facilitated by existing teachers is a necessary step in

understanding and orchestrating the long-term change

process required for school-based PA and/or FMS pro-

grams to be successful [32].

Pre-service teacher education programs play a signifi-

cant role in ensuring teacher readiness with regard to

delivering effective PA and FMS programs in schools

[33, 34]. However, helping teachers evoke long-term

behavior change extends beyond what is provided in pre-

service education [32]. Thus, there is a clear need for

continuing professional development to promote ongoing

teacher learning and improve teacher instructional prac-

tices [35, 36]. The positive influence that teacher training

or professional development programs have on teaching

behavior has been well established in several school
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disciplines (e.g., science, mathematics) [37–39]. Despite

the correlation between teacher training and improved

teacher instructional practices, the literature is fraught with

concern surrounding the current state of professional

development in physical education (PE) [40, 41]. Indeed, a

major barrier to implementing quality PE is the lack of

appropriate teacher training [42].

The quality of teacher training in school-based PA and

FMS interventions has received little attention [43]. Simi-

larly, research on the impact of the nature and quality of

teacher training in PE interventions targeting FMS and PA

is largely absent from the literature [24, 28]. There is some

evidence, with regard to broader teacher education, that

professional development efforts that are guided by, pro-

vide both academic subject matter as well as pedagogy

content, encourage a collaborative approach and active

learning, are embedded within the role of a teacher, and are

sustained and intensive, are more likely to result in

improving teaching practices and improving student

learning outcomes [44]. Therefore, the aim of this sys-

tematic review was to explore characteristics of teacher

training used in school-based PE interventions in PA and/or

FMS, and to investigate the importance of teacher training

on these outcomes. The specific objectives of the evidence

synthesis were to describe the following teacher training

characteristics: the dose of training received; the modality

of training; the model or theory used in the training; the

characteristics of the trainer or facilitator and the trainee;

trainee satisfaction with the program; and fidelity to the

prescribed teaching practice. In addition, the review aimed

to identify whether there is a link between certain teacher

training characteristics and FMS and/or PA improvement.

2 Methods

The conduct and reporting of this review was guided by the

Preferred Reporting Items for Systematic Reviews and

Meta-Analysis (PRISMA) statement [45].

2.1 Inclusion Criteria

2.1.1 Types of Participants

Target groups were comprised of:

1. Primary/elementary (approximately 5–12 years of

age), middle (approximately 12–14 years of age),

and/or secondary school (12–18, or 14–18 years of

age in areas with middle school) students.

2. Typically developing children or adolescents, which

could include overweight or obese, or disadvantaged

students.

2.1.2 Types of Interventions

Studies were included if:

1. The intervention was school-based (primary, middle,

or secondary) or curriculum-based, and conducted or

facilitated by a school teacher within PE.

2. A component of the intervention targeted physical

activity and/or FMS improvement.

3. Quantitative assessment or analysis of FMS compe-

tence and/or PA levels was a primary or secondary

outcome of the study.

4. The study design included an experimental or quasi-

experimental randomized controlled trial (RCT).

2.2 Exclusion Criteria

Studies identified through the literature search were

excluded if:

1. They were conducted in school but not in PE (e.g.,

after-school program, recess or lunchtime).

2. They were conducted in PE but not by a teacher

employed by the school (e.g., intervention was facil-

itated by a member of the research team, or an external

specialist employed specifically to facilitate the

intervention).

3. Target participants were from special populations (i.e.,

developmental delay).

4. Interventions were conducted in early childcare, pre-

school, kindergarten (prior to school), or at university.

5. They were unpublished reports, conference papers, or

dissertations.

6. They were not published in the English language.

2.3 Information Sources and Search

2.3.1 Study Selection

Relevant studies were identified by means of electronic

searches on EBSCOhost and Informit and scanning refer-

ence lists of included articles. The EBSCOhost platform

supplied access to: MEDLINE, PsycINFO, Scopus, ERIC,

Education Source, Education Research Complete, and

SPORTDiscus databases. On the Informit platform the

health and education categories were searched. Each of the

databases was searched independently. Publication date

restrictions were not applied in any search, and the last

search was conducted on 1 March 2015.

Search strategies used in the databases included com-

binations of key search terms, which were divided into four

concepts: (1) setting (School* OR ‘‘secondary college’’ OR

‘‘secondary education’’ OR ‘‘primary education’’ OR
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‘‘elementary education’’ OR ‘‘elementary school’’ OR

‘‘primary school’’ OR ‘‘middle school’’ OR ‘‘secondary

school’’ OR ‘‘high school’’); (2) study design (Interven-

tion* OR program* OR strategy* OR trial* OR experi-

ment* OR ‘‘Random Control Trial’’ OR ‘‘quasi-

experimental’’); (3) intervention type (‘‘Physical*N2 acti-

ve*’’ OR ‘‘physical education’’ OR ‘‘fundamental move-

ment skill*’’ OR ‘‘fundamental motor skill*’’ OR ‘‘motor

skill*’’ OR ‘‘movement skill*’’ OR ‘‘motor development’’);

(4) facilitator (Teacher OR Educator OR Leader OR

Instructor). Boolean searches were also carried out using

‘‘AND’’ and ‘‘OR’’ to combine concepts. MEDLINE and

Informit were searched separately as they have different

limitations (e.g., Informit does not allow OR truncations in

phrases).

Following the initial search, the first author (NL)

removed all duplicates and screened the titles and abstracts.

Only articles published or accepted for publication in peer-

reviewed journals were considered. A second author (NE)

checked decisions, and any disagreements were resolved

by discussion and collaboration with a third author (LMB).

Full-text articles were further evaluated separately for

relevance by two authors (NL and NE) and labeled ‘yes’,

‘no’, or ‘maybe’. The reviewers conferred and, following

discussion on any inconsistencies, agreement was reached

on all articles. The reference lists of included articles were

scanned to identify additional relevant articles.

2.3.2 Data Collection Processes

One author (NL) extracted study data relating to: the

general characteristics of each study (i.e., author, date,

study name, country, sample, study design, intervention

design and duration, behavioral theories, and measures and

outcomes); and the teacher training characteristics (i.e.,

reporting of teacher training, dose of training, model, the-

ory or framework used in teacher training, trainee and

trainee characteristics, trainer and trainer characteristics,

trainee satisfaction with training, and fidelity of teaching).

2.3.3 Risk of Bias

Each of the included studies was independently analyzed

by two reviewers (NL and NE) using a standardized pro-

cess adapted from the Consolidated Standards of Reporting

Trials Statements and previously used quality criteria [24]

to obtain consistent data across all studies (Table 1). As

recommended by the PRISMA statement, these items were

not numerically summarized to provide final scores, instead

each criterion was considered in isolation. Initial agree-

ment between raters was high (95 %). Differences in risk

of bias assessment were firstly discussed between NL and

NE, and then any unresolved differences at this point were

discussed within the group of five authors facilitated by

author NL. Consensus was achieved on all included stud-

ies. Each item on the scale was coded as yes (Y) if ‘ex-

plicitly described and present’, no (N) if ‘absent’, or

unclear (?) if ‘unclear or inadequately described’.

Methodological ‘risk of bias’ scores are provided in

Table 2.

3 Results

The initial search identified 5840 papers: 4884 via EBS-

COhost, 283 via MEDLINE, and 673 via Informit. After

removing duplicates and reviewing the titles and abstracts,

3911 were identified as being potentially relevant, and full-

texts were then obtained. Of these, 3795 were excluded for

not meeting one or more of the inclusion criteria. The

search of reference lists from relevant papers and reviews

yielded five more publications. 116 full-text articles were

assessed for eligibility, 70 were subsequently excluded for

several reasons (Fig. 1). This resulted in the inclusion of 46

publications, which covered 42 interventions. Seven papers

described follow-up, protocol, process evaluation, and/or

mediation analyses, so papers from a single study were

combined and treated as one. The exception was McKenzie

and Alcaraaz [46], as the authors reported on a different

Table 1 Risk of bias checklist

Item Description

A Randomization (generation of allocation sequence, allocation

concealment and implementation) clearly described and

adequately completed

B Valid measures of FMS and/or PA used (validation in same

age group has been published or validation data are provided

by the author)

C Blinded outcome assessment (positive when those responsible

for assessing FMS and/or PA were blinded to group

allocation of individual participants)

D Participants analyzed in group they were originally allocated

to, and participants not excluded from analysis because of

non-compliance for treatment or because of missing data

E Covariates accounted for in analysis (e.g., baseline score,

group or cluster for RCT, and other relevant covariates when

appropriate such as age and sex)

F Power calculations reported for main FMS and/or PA outcome

G Presentation of baseline characteristics separately for

treatment groups (age, sex, and[1 FMS outcome)

H Drop out for FMS and/or PA measure described with\20 %

drop out for studies with follow-up of 6 months and\30 %

drop out for follow-up with[6-month follow-up

I Summary results for each group and estimated effect size

(difference between groups) and precision (e.g., 95 % CI)

FMS fundamental movement skills, PA physical activity, RCT ran-

domized controlled trial, CI confidence interval
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outcome (i.e., FMS) from the original research conducted

by Sallis and McKenzie [47], which was PA; therefore,

McKenzie and Alcaraaz [46] is included as an independent

paper. The final review was conducted on 39 papers. An

overview of study characteristics of the 39 eligible studies

is presented in Electronic Supplementary Material

Table S1.

Seventeen studies were published between 2010 and

2014 [48–64], 16 studies between 2000 and 2009 [65–81],

and six studies between 1990 and 1999 [46, 47, 82–85].

Most of the studies were conducted in the USA and Aus-

tralia. Six studies were conducted in secondary schools (i.e.,

grades 7–12) [54, 56, 58, 65, 72, 75], three in middle school

(i.e., grades 6–8) [55, 76, 80], one study investigated both

primary (i.e., kindergarten–grade 6) and secondary school

[51], and the remaining 30 were conducted in the primary

school setting. There were 23 randomized control trials

[46–48, 50, 53–55, 57–62, 65, 66, 70, 73–76, 80, 82, 83],

and 17 quasi-experimental studies [49, 51, 52, 56, 63,

64, 67–69, 71, 72, 77–79, 81, 84, 85]. The sample sizes

ranged from four [52] to approximately 5106 [83].

Twelve of the 39 studies did not report a behavioral

theory or model used to inform the intervention [48,

49, 52, 56, 60–63, 67, 77, 84, 85]. The remaining 27 studies

included behavioral theories, with the most predominant

being the socio-ecological model [50, 57, 66, 75, 76, 80]

and the social-cognitive model [59, 65, 69, 71, 80, 82, 83].

Thirty-three studies had a duration of 12 weeks or more

[46, 47, 49–51, 54–66, 69–72, 74–80, 82–85], five of the

studies reported an intervention of less than 12 weeks

[48, 67, 68, 73, 86], and one study did not report the

intervention duration [52].

Eleven of the studies measured FMS [46, 48, 49, 51,

56, 63, 64, 67, 73, 77, 84]. Significant FMS outcomes were

reported in all but one [73]. Another 25 studies measured

PA [47, 52–55, 57–62, 65, 66, 68, 69, 71, 72, 74–76,

79, 80, 82, 83, 85]. Significant outcomes were reported in

18 of these, and non-significant outcomes were reported in
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seven studies [52, 53, 55, 62, 65, 80, 82]. Three studies

measured both FMS and PA [50, 70, 78].

3.1 Teacher Training Characteristics

Teacher training was not reported in almost a quarter of the

studies (23 %, 9/39) [48, 49, 52, 53, 63, 64, 67, 72, 77]. In

one of these studies, it was reported that the teachers had

received training prior to the intervention, yet no further

teacher training detail was provided in the paper [49].

However, for eight studies, although new practices, content

or pedagogy were implemented by the teacher as part of the

intervention, teacher training was not reported. The

remaining 30 studies did report some aspect of teacher

training in the intervention, such as: (1) the dose of teacher

training; (2) the model, theory or framework used in the

teacher training; (3) the trainer and trainee, and their

characteristics; (4) teacher satisfaction with the training;

and (5) teacher fidelity in attending the training and

delivering the training program (Tables 3, 4).

Of these studies, 25 achieved statistically significant

intervention results for FMS and/or PA, yet the effect sizes,

or actual changes in the intervention outcomes, were

variable. Of the studies which reported a change in PA per

day, four reported a change of [10 min per day

[50, 57, 69, 83], one reported a change of 7 min per day

[66], and five reported small/negligible change (5 min or

less per day) [47, 59, 62, 65, 80]. The studies that reported

on change in PA during PE, reported changes ranging from

an 8 % [71] to a 23 % increase [85]. Four studies reported

a small ([10) total percentage increase in PA

[68, 70, 75, 78], and two others reported changes in unique

measures of PA e.g., 1.4 pentathlon hours [60] or step

counts [74]. Of the five studies which reported FMS out-

comes, two reported small effect sizes [51, 56], one

reported a unit change of 4.9 [50], and two studies reported

increases in total FMS of 21 % [46] and 26 % [78]

(Table 4).

3.1.1 Dose of Teacher Training

For the purpose of this review, the ‘dose’ of training that

the teacher received was divided into three components: (1)

the duration of training, (2) the mode of training (i.e., face-

to-face, written resources, follow-up or ongoing support,

additional resources, other), and (3) the content of the

training (i.e., subject content, pedagogical content). Of the

30 studies that reported teacher training in the intervention,

22 described all three components of the dose

[46, 47, 50, 54–62, 65, 66, 70, 71, 74, 76, 78, 79, 82, 83];

however, the degree of detail presented in each category

was highly variable. Eight of the studies did not report on

one or more of the dose components when reporting on

teacher training [51, 68, 69, 73, 75, 80, 84, 85]. Each

component of the ‘dose’ of training is described in detail

below.

The duration of the teacher training was reported in 24

of the 30 studies that reported teacher training [46, 47, 50,

54–62, 65, 66, 70, 71, 74–76, 78, 79, 82, 83, 85]. Of those,

16 studies reported a training duration of 1 day or greater

[46, 47, 50, 55–57, 59, 61, 65, 66, 74–76, 78, 79, 83]. All

but one of the 16 studies [55] showed significant inter-

vention results. Seven studies reported teacher training of

less than 1 day [54, 58, 60, 62, 71, 79, 82]. The shortest

training duration was a 20-min briefing [58]. Two of the

studies reported the training descriptively, rather than

reporting actual training duration, i.e.: ‘comprehensive’

(85); ‘intense entrance workshop’ [70].

The mode of training (i.e., face-to-face, written resour-

ces, follow-up or ongoing support, additional resources)

was reported in all but four of the 30 studies

[51, 68, 84, 85]. Twenty-one reported using multi-modal

methods of training delivery, whereas five studies provided

only a single mode [50, 54, 60–62]. Of the studies that used

multi-modal delivery of teacher training, 81 % [17/21]

reported significant intervention outcomes. The most fre-

quently used mode of teacher training was face-to-face

(i.e., workshops or seminars), with only one study not using

this method in their training [58]. The next most frequently

used mode was written resources (e.g., electronic or print

resource provision), with 19 of the 26 studies including this

method [46, 55–59, 65, 66, 69–71, 73–76, 78, 79, 82, 83].

Nine of the 26 studies reported providing additional

resources as part of their teacher training (e.g., activity

tasks sheets, student workbooks, or activity bins)

[55, 59, 66, 69, 71, 74, 76, 78, 83]. Ongoing or follow-up

support (i.e., on-site visitations or consultation, or follow-

up meetings) was reported by 12 of the studies

[46, 47, 55, 57, 59, 65, 66, 75, 76, 79, 80, 83]. In addition,

three of the studies provided ‘other’ support or incentives

as part of their training delivery, which included financial

support or the provision of relief teachers to allow teachers

to attend training [46, 55, 82].

Only one of the 30 studies that reported teacher train-

ing did not report on the content (i.e., specific lesson

content to be taught to students by teachers, and/or the

recommended pedagogy to be used) of the teacher train-

ing program [85]. Ten of the 29 studies provided com-

prehensive information regarding teacher training content

(i.e., both subject content and pedagogical content)

[46, 47, 50, 55, 56, 70, 76, 78, 79, 83] (Table 4). Of those

ten studies, 90 % reported significant intervention effects.

Another nine of the 29 studies partially reported on content

(i.e., either specific lesson content or pedagogy was omit-

ted) [51, 54, 58, 68, 69, 71, 73, 80, 82], and ten studies only

provided a brief statement of the training content (e.g.,
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n

an
d
se
lf
-r
ep
o
rt
:

sc
h
o
o
ls

v
is
it
ed

o
n
ce

p
er

fo
rt
n
ig
h
t

to
o
ff
er

su
p
p
o
rt

an
d
ch
ec
k

co
m
p
li
an
ce
;

im
p
le
m
en
ta
ti
o
n

v
er
ifi
ed

b
y

ch
ec
k
in
g

co
m
p
le
te
d

w
o
rk
b
o
o
k
s

T
h
e
p
ro
g
ra
m

w
as
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p
le
m
en
te
d
w
it
h

fi
d
el
it
y
at

al
l
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h
o
o
ls
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o
w
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al
.
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4
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A
u
st
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li
a

P
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ti
al

\
1
d
ay

F
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P
ar
ti
al

N
R
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R
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o
u
r
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E
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ac
h
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s
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R
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o
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p
o
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S
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o
b
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o
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b
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d
it
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in
g
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d
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th
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e

p
ro
g
ra
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le
v
an
t
to

ea
ch
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ec
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c
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o
o
l
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tt
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g
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p
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o
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at
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d
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an
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E
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er
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v
er
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l
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t
o
b
se
rv
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io
n
:
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u
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d

o
b
se
rv
at
io
n
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o
f
a
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m
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le

o
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P
E
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se
s
at
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ch
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h
o
o
l
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se
ss

d
el
iv
er
y
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n
t

an
d
d
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ig
n
o
f
th
e

H
E
A
L
T
H
Y

le
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o
n
p
la
n
s

S
el
f-
re
p
o
rt
:

st
ru
ct
u
re
d

in
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rv
ie
w
s
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co
rd
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er
ce
p
ti
o
n
s
o
f
th
e
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rv
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o
n
an
d

id
en
ti
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b
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ri
er
s

an
d
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to
rs

A
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iv
it
ie
s
w
er
e
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p
le
m
en
te
d
8
8
%

o
f

th
e
ti
m
e

A
ll
in
te
rv
en
ti
o
n
sc
h
o
o
ls

w
er
e
ab
le

to
sc
h
ed
u
le

2
2
5
m
in

o
f
P
E
cl
as
s

ti
m
e
ev
er
y
1
0
sc
h
o
o
l

d
ay
s

O
b
se
rv
at
io
n
al

d
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a
al
so

sh
o
w
ed

th
at

te
ac
h
er
s

w
er
e
g
en
er
al
ly

en
g
ag
ed
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d
el
iv
er
in
g

th
e
H
E
A
L
T
H
Y

P
E

cu
rr
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u
lu
m
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v
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e
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f
th
e
st
u
d
y
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.
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,
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en
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so
u
rc
es
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o
m
p
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o
o
p
er
at
iv
e

p
la
n
n
in
g

p
ro
ce
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T
ea
m

o
f

ac
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em

ic
s

F
o
u
r
P
E

te
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h
er
s
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R
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ir
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t
o
b
se
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at
io
n
:
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n
e
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ch
er

o
b
se
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ed

ev
er
y

fi
ft
h
le
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o
n
an
d
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m
p
ar
ed

cl
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s
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n
te
n
t
w
it
h

le
ss
o
n
p
la
n

S
el
f-
re
p
o
rt
:
al
l

te
ac
h
er
s
re
p
o
rt
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w
ee
k
ly
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th
e
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se
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ch
er

o
n
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o
n
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u
ti
o
n

T
ea
ch
er
s
d
id

n
o
t
re
p
o
rt

re
m
ar
k
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n
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b
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it
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P
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ro
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ra
m

d
ir
ec
to
r
an
d

st
u
d
y

o
rg
an
iz
er
s

C
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h
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E
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h
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R
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R
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d
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d
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ed
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e
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en
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w
h
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si
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ed

co
m
p
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an
ce
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A
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,

w
ri
tt
en
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P
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R

P
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n
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p
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se
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ch
er
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E
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h
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s
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R

S
el
f-
re
p
o
rt
:
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ac
h
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v
er
b
al

co
m
m
u
n
ic
at
io
n

w
as

re
co
rd
ed

in

th
e
b
as
el
in
e
an
d

p
o
st
-i
n
te
rv
en
ti
o
n
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ss
o
n
s
u
si
n
g
a

w
ir
el
es
s

re
co
rd
in
g
d
ev
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e

T
ea
ch
er
s
in

th
e
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le
v
an
ce
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n
d
it
io
n

w
er
e
ra
te
d
h
ig
h
er

th
an

te
ac
h
er
s
in

th
e
o
th
er

th
re
e
co
n
d
it
io
n
s

(p
\

0
.0
5
)

T
h
e
re
le
v
an
ce

in
te
rv
en
ti
o
n

su
cc
es
sf
u
ll
y

m
an
ip
u
la
te
d
th
e

ex
p
er
t
ra
te
rs
’

p
er
ce
p
ti
o
n
s
o
f

re
le
v
an
ce

p
ro
v
is
io
n

d
u
ri
n
g
le
ss
o
n
s

F
in
d
in
g
s
su
p
p
o
rt
ed

fi
d
el
it
y
o
f
th
e

in
te
rv
en
ti
o
n
as

st
u
d
en
ts
p
er
ce
iv
ed

th
e

ex
p
ec
te
d
ch
an
g
es

in

te
ac
h
er

b
eh
av
io
r

fo
ll
o
w
in
g
th
e
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te
rv
en
ti
o
n

L
u
ep
k
er

et
al
.

[8
3
],
U
S
A

C
A
T
C
H
-P
E

sp
ec
ifi
c
d
at
a

o
b
ta
in
ed

fr
o
m

M
cK

en
zi
e

et
al
.
[1
0
9
]

F
o
ll
o
w
-u
p

d
at
a

o
b
ta
in
ed

fr
o
m

M
cK

en
zi
e

et
al
.
[1
0
3
]

Y
es

C
1
d
ay

F
ac
e
to

fa
ce
,

w
ri
tt
en

re
so
u
rc
es
,

ad
d
it
io
n
al
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so
u
rc
es
,

fo
ll
o
w
-u
p

C
o
m
p

N
R

C
A
T
C
H
-P
E

co
n
su
lt
an
ts

P
E
sp
ec
ia
li
st

te
ac
h
er

Y
es

D
ir
ec
t
o
b
se
rv
at
io
n
:

p
ro
ce
ss

m
ea
su
re
s

w
er
e
d
ev
el
o
p
ed

to

m
o
n
it
o
r

im
p
le
m
en
ta
ti
o
n

fi
d
el
it
y
o
f
th
e

p
ro
g
ra
m

F
o
ll
o
w
-u
p
m
ea
su
re
:

o
b
se
rv
at
io
n
s
o
f

P
E
le
ss
o
n
s
u
si
n
g

S
O
F
IT

in
tw
o

ra
n
d
o
m

w
ee
k
s
p
er

se
m
es
te
r

8
0
%

o
f
th
e
C
A
T
C
H
-P
E

ac
ti
v
it
ie
s
w
er
e

im
p
le
m
en
te
d

F
o
ll
o
w
-u
p
o
u
tc
o
m
e:

re
p
o
rt
s
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o
m

al
l
st
u
d
y
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n
te
rs

in
d
ic
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ed
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af
f

m
o
d
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ed

te
ac
h
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g

te
ch
n
iq
u
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g
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v
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r
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o
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m
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h
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P
E
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s

146 N. Lander et al.

123



T
a
b
le

3
co
n
ti
n
u
ed

R
ef
er
en
ce
s,

co
u
n
tr
y

S
o
u
rc
e
o
f

te
ac
h
er

tr
ai
n
in
g
d
at
a

(i
f
n
o
t
in

o
u
tc
o
m
es

p
ap
er
)

T
ea
ch
er

tr
ai
n
in
g

D
o
se

o
f
tr
ai
n
in
g

M
o
d
el

o
r

th
eo
ry

T
ra
in
er
/s

T
ra
in
ee
/s

T
ra
in
ee

sa
ti
sf
ac
ti
o
n

F
id
el
it
y
o
f
te
ac
h
in
g

D
u
ra
ti
o
n

M
o
d
e

D
et
ai
l

M
ea
su
re

O
u
tc
o
m
e

M
ag
n
u
ss
o
n

et
al
.
[5
9
],

Ic
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p
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n
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E
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p
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h
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S
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p
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o
f
es
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m
at
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P
A

an
d
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su
p
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v
it
y
w
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u
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d

R
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h
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n
d
u
ct
ed

se
m
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st
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ct
u
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d
g
ro
u
p
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w
s
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al
l

th
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e
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rv
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ti
o
n

sc
h
o
o
ls

T
h
e
es
ti
m
at
ed

su
p
er
v
is
ed

P
A
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ea
ch

sc
h
o
o
l
in
cr
ea
se
d

d
u
ri
n
g
sc
h
o
o
l
h
o
u
rs

o
v
er

th
e
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u
rs
e
o
f
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e

st
u
d
y
,
b
u
t
th
er
e
w
as

a

d
ro
p
in

P
A

at
th
e
en
d

o
f
th
e
st
u
d
y

M
as
k
el
l
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al
.

[7
3
],
U
S
A

P
ar
ti
al

N
R

F
ac
e
to

fa
ce
,

w
ri
tt
en

re
so
u
rc
e

P
ar
ti
al

N
R

P
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m
ar
y
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v
es
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g
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o
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P
E
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h
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N
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D
ir
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t
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b
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l
p
ra
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m
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w
as

as
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o
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d
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T
h
e
d
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n
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b
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p
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n
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o
l
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il
l
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ra
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m
e
w
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n
o
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g
n
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n
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M
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.
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U
S
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e
to

fa
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w
ri
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u
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o
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o
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C
o
m
p

N
R

U
n
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P
E
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h
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n
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g
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t
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h
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C
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o
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h
er
s
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P
E
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h
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Y
es
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n
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ti
sf
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o
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o
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o
f
4
.8
3
o
u
t
o
f
5
)
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:
tr
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n
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P
E
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h
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s

v
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o
o
m
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b
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b
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b
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e
to

fa
ce

B
ri
ef

N
R

R
es
ea
rc
h
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ra
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at
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b
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d
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b
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at
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h
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p
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b
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p
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p
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F
id
el
it
y
w
as

as
se
ss
ed

b
y

co
m
p
ar
in
g
ac
tu
al

w
it
h
p
re
sc
ri
b
ed

P
A

D
u
ri
n
g
p
h
as
e
I
m
ed
ia
n

co
m
p
li
an
ce

w
it
h

ac
ti
v
it
y
lo
g
s
ra
n
g
ed

fr
o
m

6
7
to

7
5
%
.

D
u
ri
n
g
p
h
as
e
II
,

m
ed
ia
n
co
m
p
li
an
ce

ra
n
g
ed

fr
o
m

9
4
to

1
0
0
%

ac
ro
ss

sc
h
o
o
ls

S
ch
o
o
ls

d
el
iv
er
ed

tw
o
-

th
ir
d
s
o
f
th
e

p
re
sc
ri
b
ed

1
5
m
in

o
f

ad
d
it
io
n
al

d
ai
ly

P
A

N
eu
m
ar
k
-

S
zt
ai
n
er

et
al
.
[6
5
],

U
S
A

Y
es

C
1
d
ay

F
ac
e
to

fa
ce
,

w
ri
tt
en

re
so
u
rc
es
,

fo
ll
o
w
-u
p

su
p
p
o
rt

B
ri
ef

N
R

In
te
rv
en
ti
o
n

co
o
rd
in
at
o
r

an
d
re
se
ar
ch

te
am

P
E
te
ac
h
er

N
R

O
n
g
o
in
g
co
n
ta
ct

w
it
h
re
se
ar
ch

st
af
f
to

d
is
cu
ss

le
ss
o
n

im
p
le
m
en
ta
ti
o
n

P
at
e
et

al
.

[7
5
],
U
S
A

T
ra
in
in
g
an
d

fi
d
el
it
y
d
at
a

o
b
ta
in
ed

fr
o
m

W
ar
d

et
al
.
[1
1
0
]

Y
es

C
1
d
ay

F
ac
e
to

fa
ce
,

w
ri
tt
en
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so
u
rc
es
,

fo
ll
o
w
-u
p

su
p
p
o
rt
,
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d
it
io
n
al

re
so
u
rc
es
,

o
th
er

B
ri
ef

F
ac
il
it
at
ed

ap
p
ro
ac
h

U
n
iv
er
si
ty
-

b
as
ed

p
ro
je
ct

st
af
f

an
d
tw
o
P
E

p
ro
fe
ss
io
n
al
s

T
ea
ch
er

re
sp
o
n
si
b
le

fo
r
g
ir
ls
’
P
E

N
R

D
ir
ec
t
o
b
se
rv
at
io
n
:

fr
eq
u
en
ci
es

o
f

p
ri
m
ar
y
ac
ti
v
it
ie
s

w
er
e
ta
ll
ie
d

P
ro
ce
ss

ev
al
u
at
io
n

u
se
d
to

ra
n
k
1
2

sc
h
o
o
ls
as

h
ig
h
o
r

lo
w

im
p
le
m
en
te
rs

In
d
ep
en
d
en
t
p
ro
ce
ss

ev
al
u
at
o
rs

o
b
se
rv
ed

P
E

cl
as
se
s
an
d

re
v
ie
w
ed

d
o
cu
m
en
ta
ti
o
n
o
f

al
l
in
te
rv
en
ti
o
n

el
em

en
ts

L
E
A
P
cr
it
er
ia

to
ta
l

(L
E
A
P
st
af
f
ra
ti
n
g
s
o
f

im
p
le
m
en
ta
ti
o
n
o
f
al
l

L
E
A
P
co
m
p
o
n
en
ts
,

an
d
ad
h
er
en
ce

to

L
E
A
P
cr
it
er
ia

fo
r

L
E
A
P
P
E
b
y

te
ac
h
er
s)
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P
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ra
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b
et
w
ee
n

sp
ec
ia
li
st

P
E

te
ac
h
er

an
d

cl
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b
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it
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b
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h
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m
p
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D
ir
ec
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o
b
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rv
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io
n
:

b
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’
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s
(P
h
il
li
p
s

an
d
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ar
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e
1
9
9
3
;

S
il
v
er
m
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1
9
8
8
)

N
R

S
ac
ch
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et
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.
[6
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It
al
y

P
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C
1
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e
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ef
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R
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R
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d

P
E
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h
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s

N
R

N
R

N
R

S
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.

[4
7
],
U
S
A

Y
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C
1
d
ay

F
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e
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,

fo
ll
o
w
-u
p

su
p
p
o
rt

C
o
m
p

N
R

R
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ea
rc
h
er
s

P
E
sp
ec
ia
li
st
s

an
d

cl
as
sr
o
o
m

te
ac
h
er
s

Y
es

(m
ea
n
sa
ti
sf
ac
ti
o
n

sc
o
re

o
f
4
.8
3
o
u
t
o
f
5
)

D
ir
ec
t
o
b
se
rv
at
io
n
:

u
si
n
g
S
O
F
IT
,
th
e

q
u
al
it
y
o
f

te
ac
h
in
g
w
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m
o
n
it
o
re
d
b
y

v
id
eo
ta
p
es

o
f
P
E

cl
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se
s

S
o
m
e
co
m
p
o
n
en
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o
f
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e
se
lf
-m

an
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en
t

le
ss
o
n
s
w
er
e
n
o
t
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n
si
st
en
tl
y

im
p
le
m
en
te
d

S
p
ec
ia
li
st
-l
ed

st
u
d
en
ts

p
ar
ti
ci
p
at
ed
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tw
ic
e
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m
u
ch

M
V
P
A

an
d

ex
p
en
d
ed

tw
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e
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m
an
y
ca
lo
ri
es

d
u
ri
n
g

P
E
ea
ch

w
ee
k
as

co
n
tr
o
l
st
u
d
en
ts

S
al
li
s
et

al
.

[7
6
],
U
S
A

T
ra
in
in
g

in
fo
rm

at
io
n

o
b
ta
in
ed

fr
o
m

M
cK

en
zi
e

et
al
.
[1
1
1
]

Y
es

C
1
d
ay

F
ac
e
to

fa
ce
,

w
ri
tt
en

re
so
u
rc
es
,

ad
d
it
io
n
al

re
so
u
rc
es
,

fo
ll
o
w
-u
p
,

sc
h
o
o
l
si
te

v
is
it
s

C
o
m
p

S
tr
u
ct
u
ra
l-

ec
o
lo
g
ic

m
o
d
el

In
te
rv
en
ti
o
n

st
af
f
an
d

th
re
e

ex
p
er
ie
n
ce
d

P
E
te
ac
h
er
s

P
E
sp
ec
ia
li
st
s

an
d

cl
as
sr
o
o
m

te
ac
h
er
s

Y
es

D
ir
ec
t
o
b
se
rv
at
io
n
:

u
si
n
g
S
O
F
IT
,

si
m
u
lt
an
eo
u
s

re
co
rd
s
o
f
st
u
d
en
t

ac
ti
v
it
y
le
v
el
s
an
d

le
ss
o
n
co
n
te
x
t,

an
d
te
ac
h
er

b
eh
av
io
r

A
ss
es
so
rs

sy
st
em

at
ic
al
ly

o
b
se
rv
ed

P
A

o
cc
u
rr
in
g
at

d
if
fe
re
n
t
ti
m
es

an
d
p
la
ce
s
d
u
ri
n
g

1
1
ra
n
d
o
m

d
ay
s
at

ea
ch

sc
h
o
o
l

A
n
1
8
%

in
cr
ea
se

in
P
A

d
u
ri
n
g
P
E
cl
as
se
s
w
as

at
ta
in
ed

B
o
y
s
in
cr
ea
se
d
ab
o
u
t

eq
u
al
ly

in
P
A

in
P
E

an
d
o
u
t
o
f
P
E
,
b
u
t

g
ir
ls
in
cr
ea
se
d
th
ei
r

ac
ti
v
it
y
m
ai
n
ly

th
ro
u
g
h
P
E

S
ie
g
ri
st

[6
2
],

G
er
m
an
y

Y
es

\
1
d
ay

F
ac
e
to

fa
ce

B
ri
ef

N
R

N
R

T
ea
ch
er
s

N
R

N
R

N
R
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ra
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D
u
ra
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M
o
d
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D
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M
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O
u
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o
m
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S
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o
n
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M
o
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o
n

et
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.
[8
5
],

U
S
A

P
ar
ti
al

V
er
b
al

d
es
cr
ip
ti
o
n

‘‘
am

p
le

tr
ai
n
in
g
’’

N
R

N
R

S
o
ci
al
-

co
g
n
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e
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eo
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G
F
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P
E
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s

N
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N
R

N
R

v
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B
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.
[7
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A
u
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ra
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a

Y
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C
1
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F
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e
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,

w
ri
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en
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so
u
rc
es
,
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d
it
io
n
al
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so
u
rc
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C
o
m
p

N
R

P
ro
je
ct

st
af
f

S
ch
o
o
l

p
ri
n
ci
p
al
,

te
ac
h
er
s,

p
ar
en
ts
,
th
e

sc
h
o
o
l’
s
p
re
-

se
rv
ic
e

te
ac
h
er
,
a

h
ea
lt
h

w
o
rk
er
,
an
d

an
y
in
te
re
st
ed

u
p
p
er

p
ri
m
ar
y

sc
h
o
o
l

st
u
d
en
ts

N
R

D
ir
ec
t
o
b
se
rv
at
io
n
:

S
O
F
IT

w
as

u
se
d

to
as
se
ss

P
A

le
v
el
s
an
d
le
ss
o
n

co
n
te
x
t

T
h
er
e
w
as

an
in
cr
ea
se

in
ti
m
e
sp
en
t
sk
il
l

tr
ai
n
in
g
,
b
u
t
n
o

si
g
n
ifi
ca
n
t
ch
an
g
e
in

ti
m
e
sp
en
t
o
n

in
st
ru
ct
io
n
,
a
d
ec
re
as
e

in
ti
m
e
sp
en
t
o
n

fi
tn
es
s,
an
d
a
d
ec
re
as
e

in
ti
m
e
sp
en
t
o
n

g
am

es
co
m
p
ar
ed

to

co
n
tr
o
ls

D
u
ri
n
g
‘‘
fi
tn
es
s’
’
th
er
e

w
as

a
si
g
n
ifi
ca
n
t

in
cr
ea
se

in
%
M
V
P
A
;

d
u
ri
n
g
‘‘
sk
il
l’
’
th
er
e

w
as

n
o
ch
an
g
e;

d
u
ri
n
g
‘‘
g
am

e’
’
th
er
e

w
as

a
d
ec
re
as
e

in
%
M
V
P
A

V
er
st
ra
et
e

et
al
.
[7
9
],

B
el
g
iu
m

Y
es

C
1
d
ay

F
ac
e
to

fa
ce
,

w
ri
tt
en

re
so
u
rc
es
,

fo
ll
o
w
-u
p

su
p
p
o
rt

C
o
m
p

N
R

R
es
ea
rc
h
st
af
f

m
em

b
er

w
it
h
a

M
as
te
rs

in

P
E
an
d

tr
ai
n
in
g
in

S
P
A
R
K

p
ri
n
ci
p
le
s

P
E
sp
ec
ia
li
st
s

w
it
h
m
o
re

th
an

1
0
y
ea
rs
’

te
ac
h
in
g

ex
p
er
ie
n
ce

N
R

D
ir
ec
t
o
b
se
rv
at
io
n
:

S
O
F
IT

w
as

u
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d
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o
b
ta
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fo
rm
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io
n
o
n

st
u
d
en
t
ac
ti
v
it
y

le
v
el
s
an
d
le
ss
o
n

co
n
te
x
t

?
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P
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p
ro
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b
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b
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n
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p
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d
b
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P
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p
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p
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at
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b
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b
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at
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p
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p
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intervention objectives were conveyed to teachers via

seminars) [57, 59–62, 65, 66, 74, 75, 84].

3.1.2 Model, Theory, or Framework of Teacher Training

Only seven of the 30 studies that reported teacher training

reported integrating a model, theory or framework into the

teacher training [50, 51, 55, 56, 59, 76, 85]. Of these

studies, all but one [55] showed a statistically significant

intervention effect. Four of these integrated the same

behavioral theory as was used in the main intervention

[50, 51, 76, 85]. Three other studies incorporated a col-

laborative and/or cooperative framework into their pro-

fessional learning [55, 56, 59].

3.1.3 Teacher Trainee and Trainer Characteristics

Of the 30 studies that reported teacher training, two studies

did not report the type of teacher that was trained [51, 84].

In 12 studies the trainee was reported to be a specialist PE

teacher [54–56, 58, 60, 65, 68, 73, 79, 80, 83, 85]; nine of

the 12 studies had significant intervention effects. In eight

studies the trainee was a generalist classroom teacher

[50, 62, 66, 69–71, 74, 78], with significant intervention

effects displayed in all but one study [62]. In eight other

studies the trainees were both generalist classroom teachers

and PE teachers [46, 47, 57, 59, 61, 76, 82, 83]. One study

reported the trainee as ‘the person in charge of the girls PE’

[75], not specifying whether that was a specialist or gen-

eralist teacher. Of the 28 studies that reported on the trai-

nee, the characteristics of the trainee (i.e., trainee

experience or qualifications) were only reported in eight

[47, 56, 61, 68, 69, 71, 76, 79]. Six of the studies did not

report who facilitated the training [51, 54, 61, 62, 69, 84].

Of the 24 studies that did, it was predominantly reported

that the trainer was a member of the research team, or a

specialist in PE. However, only six of the 24 studies pre-

sented information on trainer characteristics (i.e., trainer

qualification and/or experience) [46, 55, 66, 69, 76, 79].

3.1.4 Teacher Satisfaction with Training

Only 11 of the 30 studies reported on trainee satisfaction of

the training program. The trainees were specialist PE

teachers in three of the studies [55, 68, 83], generalist

classroom teachers in three [50, 69, 74], and in five of the

studies the trainees were both specialists and generalist

teachers [46, 47, 59, 76, 84]. Only one of these studies [55]

did not report positive overall intervention results. Satis-

faction was determined via semi-structured interviews and/

or surveys, with all nine studies reporting positive

responses to the training.
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3.1.5 Teacher Fidelity to Training Program

Seven of the 30 studies did not report on the teachers’

fidelity in delivering the intervention [51, 54, 57, 60–62,

85]. Of the 22 studies reporting on fidelity, nearly all (20/

22) reported overall positive intervention outcomes. Ten

studies used direct observation to determine teacher fidelity

[47, 50, 59, 73, 75, 76, 78, 79, 83, 84], five used self-

reporting [58, 66, 69, 74, 82], and five used both direct

observation and self-reporting measures [55, 56, 68,

71, 80]. Three of the studies reported using informal

methods, such as verbal feedback on incidental observation

or collaboration following lesson implementation to

enhance compliance to the intervention [46, 65, 70].

3.2 Risk of Bias in Studies

Table 2 displays the risk of bias for all studies. Five of the

39 studies clearly described randomization [50, 57,

58, 80, 82]. Nineteen studies reported randomization, but

were not clear about the process [46, 47, 53, 59–62,

65–67, 70, 73–76, 78, 79, 83, 84]. The remaining 16 studies

were not randomized. Four of the 39 studies did not use a

valid measure of FMS and/or PA [52, 63, 74, 77], and an

additional two studies were unclear [64, 84]. Six studies

reported a blinded outcome assessment [50, 57, 58,

76, 80, 83], and one study was unclear [82]. Six studies

reported that participants were analyzed in their allocated

groups [50, 56–59, 73], 13 of the studies were unclear

[48, 49, 54, 60, 62–65, 67, 71, 78, 79, 85], and one did not

provide any information [74]. Twenty-four of the studies

accounted for covariates in their groups [46, 47, 49, 50,

54–59, 62, 63, 65, 66, 70–72, 75, 76, 78–80, 82, 83]. Seven

studies reported a power calculation for FMS or PA out-

comes [50, 55, 57–59, 61, 71]. Eleven studies presented

baseline characteristics separately for treatment groups

[46, 47, 50, 55, 57, 59, 61, 62, 65, 66, 71]. Drop-out was

reported in 16 studies [46, 49, 50, 52, 56–59, 61, 62, 66,

71–73, 79, 83]. Summary results, effect size estimates and

precision estimates were reported in 15 studies

[49–51, 53, 57, 59, 62, 65, 66, 69, 71, 76, 78, 80, 82].

4 Discussion

The aim of this systematic review was to describe the

characteristics of teacher training used in school-based

interventions and identify which characteristics are com-

mon among studies that reported statistically significant,

positive changes in PA and/or FMS. Specifically, this

review investigated the dose of training received, the

modality of training, the model or theory used in the tea-

cher training, the characteristics of the trainer and trainee,

trainee satisfaction with the training program, and the

fidelity of the prescribed teaching practice in the inter-

vention. In addition, the review aimed to identify whether

there was a link between certain teacher training charac-

teristics and FMS and/or PA improvement. Approximately

one-quarter of the studies included in this review did not

report on any aspect of the teacher training conducted,

despite teachers facilitating the school-based FMS and/or

PA intervention [48, 49, 52, 53, 63, 64, 67, 72, 77].

Therefore, for these studies it is not possible to determine

the extent of the influence that teacher training had on

intervention outcomes. This is an important finding, as it

shows that future studies in this area should document

teacher training characteristics to enable us to understand

better the role of teachers in such interventions. Subse-

quently, it may have the potential to facilitate a clearer

understanding of the specific teacher characteristics that

improve the quality or effectiveness of teaching in PE [86].

Of the 30 studies that reported on teacher training in the

intervention, 25 achieved statistically significant interven-

tion results for FMS and/or PA. Although these fig-

ures appear promising, there was a high risk of bias in

many of the studies. Indeed, most studies scored poorly for

risk of bias items [87], particularly assessor blinding and

randomization processes (Table 2). In addition, whilst the

p value can inform the reader whether an effect exists, the

p value will not reveal the size of the effect, or the

meaningfulness or practical significance of the effect.

Therefore, reporting effect sizes or similar is recommended

[88]. Of the 30 studies that reported on teacher training, the

actual changes reported in the intervention outcomes were

variable. Furthermore, because there was considerable

heterogeneity among interventions, in regards to the mea-

suring, recording and reporting of PA intervention outcome

effects (e.g., PA minutes per PE lesson, moderate-to-vig-

orous physical activity (MVPA) minutes per day, PA per

episodes/blocks, logged PA) and FMS outcomes (i.e.,

multiple assessment instruments reporting on different

aspects of FMS in different manners), it made the com-

parison of intervention effects difficult. However, in gen-

eral, the changes in FMS outcomes were small to medium,

and similar to that found in the review conducted by

Morgan et al. [25], and the changes in PA outcomes were

generally small, and reflect those commonly identified in

other school based PA interventions [26]. Interestingly, the

SCORES intervention [50], an intervention which included

eight of the nine teacher training characteristics being

investigated in this review (Table 4), reported an increase

of 13 min of MVPA per day, which is just under a quarter

of the daily MVPA recommendations [4–6], and also

reported an improved overall FMS competency of 4.9 skill

components. Furthermore, the Middle School Physical

Activity and Nutrition (M-SPAN) study [76] reported a
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large effect size (d = 0.93) for PA in the total group, and

again, eight of the nine teacher characteristics investigated

in this review were reported. Although the changes in

outcome of the other studies included in this review were

generally conservative, the public health implications of

these findings are important. As most young people par-

ticipate in some form of regular school-based PE, it has a

vital role to play in their development of FMS, and pro-

vision of PA. Indeed, PE is a critical medium for providing

instruction and opportunity for practice, which is recog-

nized as one of the most influential factors in FMS

development [25]. Therefore, even small increases in

MVPA and/or FMS during PE are positive. As such, it is

essential that specialist PE teachers, and/or classroom

teachers, are provided with extensive and ongoing profes-

sional development in the delivery of FMS and/or PA

within PE, to enhance the effectiveness of these programs

[25]. Furthermore, the FMS interventions appeared to have

larger effects than the PA interventions, and nearly all FMS

interventions had a significant effect, which suggests FMS

PE based interventions maybe more successful than PA PE

interventions.

Moreover, of the 30 studies that did report on teacher

training, minimal information was provided on the details

of the training. For example, only eight of the 30 studies

addressed all three elements of ‘dose’ (i.e., duration, mode,

content). As the detail of information provided by each

study varied, it was difficult to ascertain which aspects of

teacher training were most important in relation to a pos-

itive FMS/PA outcome. Furthermore, there were significant

differences in design, mode, duration, content, framework,

trainee and trainer characteristics, which made compar-

isons between studies difficult. This further illustrates that

without future effective documentation of the role of

teachers in interventions we are unable to understand the

contribution of teacher training in intervention outcomes.

The findings of this review did manage to highlight

several areas of inadequacies in the quality of teacher

training for school-based PA and FMS interventions. While

there is general agreement that no single approach to tea-

cher training is effective for all teachers all of the time

[40, 89], what is commonly acknowledged is that the

quality of teacher training is critical to the desired outcome.

If teachers receive well-designed, comprehensively inte-

grated, and substantial training they can significantly

increase student achievement [40, 90]. Conversely, if the

professional development is brief, one-off, or fragmented,

there is less likely to be a positive effect on student

learning [91]. These inadequacies can be seen in both the

design and delivery of the teacher training program, and

also in the depth and consistency of the reporting of teacher

training. Indeed, it is possible that the teacher training in

these studies was inadequately reported, rather than

inadequately conducted, and thus the actual quality of the

teacher training may have been underestimated. This

highlights the need for a consistent approach to teacher

training design, delivery and reporting so we can better

evaluate the intervention. The key concerns about the

design and/or reporting of teacher training programs were:

(1) the short durations; (2) lack of information on the

provision of content, especially in regard to training the

teacher in the pedagogy recommended in the intervention;

(3) the lack of theory or framework included in the teacher

training component; (4) lack of engagement between the

teacher and interventionist, and the variable amount of

follow-up or ongoing support provided throughout the

intervention; and (5) the limited measure of teacher satis-

faction. Each area of concern is expanded on below.

Over one-third of the studies that reported on the dura-

tion of teacher training reported less than one day of tea-

cher training [54, 58, 60, 62, 71, 79, 82], with the shortest

training being a 20-min briefing [58]. Ongoing teacher

training is seen as a critical mechanism to facilitate teacher

learning [36] and is viewed as central to improving edu-

cation [88]. Professional development efforts that engage

teachers for 1 day or more of learning have been shown to

increase student achievement [92]. Indeed, in the current

review 90 % of the studies reporting a teacher training

duration of one day or more had positive intervention

effects. Conversely, if teacher training is not ‘sustained’

(often defined as being less than 1 day of training duration

[93]), training may be insufficient, and will be less likely to

support teachers or facilitate long-term behavior change

[36, 40, 41, 93]. Indeed, it has been demonstrated that the

limited gains of MVPA in previous long-term studies could

be partially attributed to inadequate investment in both

personnel training programs and training time [55].

There was a considerable lack of information regarding

the provision of content, especially in regard to training the

teachers in the most effective or appropriate pedagogy to

use when instructing the students in the intervention con-

tent. Indeed, less than one-third of studies provided com-

prehensive information on teacher training content (i.e.,

subject content and pedagogical content) [46, 47, 50, 55,

56, 70, 76, 78, 79, 83]. Of these few studies, nearly all

reported positive intervention outcomes. Teachers are

required to be highly qualified in the content area of the

subject area in which they teach (i.e., high levels of content

knowledge [CK]). However, expertise in content alone is

inadequate. Effective teachers also possess a high level of

pedagogical content knowledge (PCK), that being the skills

and knowledge to successfully plan and implement a

diversity of pedagogical approaches, which are dependent

on individual student learning styles and developmental

levels [94]. Importantly, the literature suggests that teach-

ers who demonstrate high levels of both CK and PCK
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achieve better FMS outcomes for their students [95, 96].

Thereby, teacher training programs must not only present

the lesson content, but, importantly, should also provide

teachers with the skills, knowledge, and competence to

successfully plan and implement and adapt the most

effective teaching approaches to achieve the intervention

outcomes [94, 97].

Under one-quarter of the studies presented here inte-

grated a model, theory or framework in the teacher training

[50, 51, 55, 56, 59, 76, 85]. It is well recognized that the

use of established theory is important to the successful

design and development of behavior-change curricula and

intervention. Indeed, a recent systematic review [28]

highlighted that utilizing a theoretical model may produce

a sustained impact in PA, and should therefore be a priority

in future PA research. However, specifics of how teacher

training might incorporate theory in general, and motiva-

tional strategies in particular, were largely absent from the

studies included in this review. Rink [98] suggests that all

instructional methodologies are rooted in some form of

learning theory and initiating any change process must

involve some understanding of the theories that support it

and subsequent assumptions about learning. Therefore, it is

also essential to recognize the importance of incorporating

theory into all aspects of project design, including teacher

training.

Fewer than half of the studies provided ongoing or

follow-up support (e.g., on-site visitations or consultation,

or follow-up meetings) [46, 47, 55, 57, 59, 65, 66, 75, 76,

79, 80, 83]. This is consistent with a recent review of the

sustained impact of PA and FMS interventions [28], which

identified that many studies do not include post-interven-

tion follow-up, support, training or consultation. Indeed,

the absence of follow-up support may negatively influence

the sustainability of a program in the school setting [28].

Teachers require approximately 130 h of engagement with

a new intervention or concept, otherwise known as ‘active

learning,’ to be able to transfer their learning to their own

teaching context successfully [40]. Thus, maintaining face-

to-face contact and providing teachers with opportunities to

discuss implementation progress is essential in achieving

intervention outcomes. Indeed, one of the most significant

features of effective teacher training is the opportunity to

reflect and collaborate [88, 93]. Furthermore, ongoing

support can ensure the design and content of the program

are constantly evolving to meet the specific needs of the

teachers and school community, and thus can more suc-

cessfully enable the ‘new’ approach to become embedded

into usual teaching practice.

Few studies measured trainee satisfaction in the training

program [46, 47, 50, 55, 59, 69, 74, 76, 83]. Of these

studies, nearly all reported positive intervention results. To

enhance teacher compliance with a program, teachers need

to be satisfied with the content and context of the program

[40]. Teachers engage more with program material when

they perceive it to be practical and ‘hands on’, relevant

and applicable [93, 99]. In contrast, if the teachers do not

perceive the program to be challenging, thought-provok-

ing, or providing ‘ideas’ and ‘practices’ they can use, they

are less likely to value the program [93]. This highlights

the importance of teacher collaboration in training pro-

gram design, content and implementation. Specifically, to

tailor programs to teachers and schools it is important to

identify teachers’ needs before, and evaluate teacher sat-

isfaction afterward, to determine how to improve or

modify design iterations [92]. Furthermore, effectiveness

of professional development should be measured not only

at the level of teacher participation and satisfaction, but

also at the level of the students with which the teachers

interact [100]. For interventions to be truly effective, it is

also important to consider the student voice, and to

investigate the impact that advances in teacher learning

have on student outcomes [100]. This enables the creation

of teaching and learning processes, as well as outcomes,

that are relevant and meaningful to both the teachers and

the students [86].

It is clear that teachers play a central role in school-

based PA/FMS intervention. However, their agency as

effective facilitators will likely be determined, at least in

part, by their perceptions, attitudes, and values of PA/FMS

[32]. Although not investigated within the scope of this

review, it is important to acknowledge the ‘value’ the

teacher places on the teaching of PA and/or FMS within the

scope of their role as a teacher, and understand that this

will have an impact on the quality or effectiveness of their

teaching [86, 100]. How teachers feel about playing a more

active role in promoting PA or FMS arises from their

personal experience as students, via pre service education,

and importantly via ongoing professional development

[32]. This emphasizes the important role that quality pre-

service training, in conjunction with ongoing professional

development, can play in preparing teachers to be effective

teachers and advocates of PA and FMS in the school

setting.

The majority of studies included in the review presented

statistically significant intervention results in FMS and/or

PA, which may have been due to publication bias [101].

Only four studies [55, 62, 73, 82] did not achieve statisti-

cally significant intervention results. Interestingly, in three

of these four studies [62, 73, 82] the pedagogy, theoretical

model and/or teacher satisfaction were not included. Fur-

thermore, training duration in all three was either less than

one day [62, 82] or not reported [73]. In-service training

enhances teacher confidence, which leads to more complete

implementation and, in some cases, enhanced student

outcomes [102]. Therefore, the omission of integral teacher

Teacher Training in School-Based FMS and/or PA Interventions 157

123



training components in these three studies [62, 73, 82] may

potentially have contributed to the null intervention results.

4.1 Strengths and Limitations

This review had several strengths, including a compre-

hensive search strategy across multiple databases with no

date restrictions, extensive study detail extraction and

broad inclusion criteria, high agreement levels for risk of

bias, and alignment with PRISMA strategies. Limitations

of the review included an English language requirement,

and an inability to rule out publication bias.

5 Conclusions

It is clear from this review that both specialist PE teachers

and highly trained classroom teachers are capable of

making substantial improvements in student outcomes in

PA and FMS. What remains unclear, largely due to poor

reporting, is what role teacher training is having on these

outcomes. Ongoing teacher training and support appears to

be a key element of effective PE curriculums and suc-

cessful interventions [40, 47, 103]. However, given the

variability of reporting of teacher training characteristics

provided by articles in the present review, links between

teacher training and student outcomes were difficult to

trace. Despite this limitation, the findings of this review

suggest the teacher training component of school-based PA

and/or FMS interventions is not only under-reported but

often under-studied, and perhaps as a result, the value of

teacher training is not widely understood. In addition, the

findings point to a few key considerations when designing

teacher training programs in school-based PE interven-

tions, specifically: (1) a ‘sustained’ teacher training com-

ponent (i.e., one day or more); (2) a multimodal approach

to teacher training delivery, with a focus on ongoing con-

sultation; (3) comprehensive intervention content including

pedagogy that translates the content into practice; and (4)

viewing the measurement of teacher satisfaction and fide-

lity as essential design elements. Papers should clearly

report on teacher training characteristics to better inform

the design of future effective school-based interventions.
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