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Summary The ‘active school’ model offers promise for promoting school-based
physical activity (PA); however, few intervention trials have evaluated its effective-
ness. Thus, our purpose was to: (1) describe Action Schools! BC (AS! BC) and its
implementation (fidelity and feasibility) and (2) evaluate the impact of AS! BC on
school provision of PA. Ten elementary schools were randomly assigned to one of
the three conditions: Usual Practice (UP, three schools), Liaison (LS, four schools) or
Champion (CS, three schools). Teachers in LS and CS schools received AS! BC training
and resources but differed on the level of facilitation provided. UP schools continued
with regular PA. Delivery of PA during the 11-month intervention was assessed with
weekly Activity Logs and intervention fidelity and feasibility were assessed using
Action Plans, workshop evaluations, teacher surveys and focus groups with adminis-
trators, teachers, parents and students. Physical activity delivered was significantly
greater in LS (+67.4 min/week; 95% CI: 18.7—116.1) and CS (+55.2 min/week; 95%
CI: 26.4—83.9) schools than UP schools. Analysis of Action Plans and Activity Logs
showed fidelity to the model and moderate levels of compliance (75%). Teachers

were highly satisfied with training and support. Benefits of AS! BC included posi-
tive changes in the children and school climate, including provision of resources,
improved communication and program flexibility. These results support the use of
the ‘active school’ model to positively alter the school environment. The AS! BC
model was effective, providing more opportunities for ‘‘more children to be more
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active more often’’ and as such has the potential to provide health benefits to ele-

us
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besity and physical inactivity have been linked
o a host of chronic diseases including cardiovas-
ular disease, hypertension, stroke, type II dia-
etes and osteoporosis.1 Childhood obesity almost
ripled in Canada between 1986 and 19912 and 56%
f Canadian youth aged 12—19 years are physi-
ally inactive.3 The annual costs of physical inac-
ivity and obesity in Canada, are US$ 5.3 billion
nd 4.3 billion, respectively.1 The human burden
f preventable chronic diseases and the poten-
ial impact of these on the sustainability of the
ealth care system highlight the importance of pub-
ic health efforts to target known risk factors. As
hysical activity (PA) and obesity are known to track
rom childhood to adolescence4,5 and, to a lesser
egree, through to adulthood,6—8 the growing years
ay represent the best opportunity to intervene to

stablish healthy lifestyle behaviours.
Children spend a substantial amount of their

aking hours in school and schools reach chil-
ren across a wide spectrum of ethnic and
ocio-economic strata.9 Therefore, researchers and
olicy-makers have identified schools as critical
ettings for intervention.9,10 The comprehensive
chool health program (CSHP) model has been pro-
osed as a means to address child health.11 Both the
SHP12,13 and the Health Promoting Schools14 mod-
ls rely on a range of activities integrated within
he ‘whole school’, rather than on classroom-based
ealth or physical education (PE), exclusively.15

hysical activity researchers have described this
s an ‘active school’ model, where opportunities
or PA are maximized and reinforced through the
urriculum, school environment, community links,
chool policies and school culture.9,16,17 Other
mportant principles of these models are context-
pecific planning and coordination, involvement of
ommunity partners and parents, evaluation inte-
rated within the planning cycle and intersectoral
ction.15,18

Previous, effective school-based interventions
ave included additional PA sessions,19 modified
E to increase moderate to vigorous PA20 and uti-

21
ized PE specialists. However, in the province of
ritish Columbia (BC), Canada, only 25% of elemen-
ary schools devote the recommended 10% of cur-
iculum time to PE and, on average, schools offer
nly 80 min/week of PE.22 Thus, the ‘active school’
tralia. Published by Elsevier Ltd. All rights reserved.

model may provide additional opportunities for PA
and warrants evaluation.9

Thus, we developed, implemented and eval-
uated an ‘active school’ model for elementary
school-based PA promotion: Action Schools! BC (AS!
BC). Developed in BC, AS! BC incorporated key
aspects of comprehensive school health and sought
systemic change through knowledge exchange and
multi-level, intersectoral partnerships.23 The over-
all aim of AS! BC was to enhance the PA level of chil-
dren by increasing opportunities for children to be
physically active throughout the school day. Thus,
our specific objectives are to describe the: (1) AS!
BC model and its implementation, (2) impact of the
model on school provision of PA opportunities, (3)
intervention fidelity and (4) feasibility of the model
and implementation issues.

Methods

Action Schools! BC model

Development of the AS! BC model has been
described previously.23 Several critical components
of the AS! BC model are described in Table 1 and
the implementation model is outlined in Fig. 1.
The AS! BC model provided tools for schools
and teachers to create individualized Action Plans
that increased PA opportunities across six Action
Zones: (1) School Environment, (2) Scheduled PE,
(3) Classroom Action, (4) Family and Community,
(5) Extra-curricular and (6) School Spirit (Fig. 1).
The AS! BC model provided generalist teachers
with training and resources to operationalize their
Action Plan with the ultimate goal of providing
students with 150 min of moderate intensity PA
per week. This corresponds to the BC Ministry of
Education and Canadian curriculum guidelines for
PE.24,25 In the Scheduled PE Zone, AS! BC supported
the existing PE curriculum and additional physi-
cal activity opportunities were provided during the
school day.

AS! BC is a choice-based, whole school model.
Teachers were asked to provide students with a
minimum dose of 15 additional minutes of PA each

school day (75 min per week) in the Classroom
Action Zone and students ‘‘snacked on physical
activity’’ throughout the school day. Teachers
undertook a variety of activities including skipping,



Evaluation of Action Schools! BC 415

Table 1 Key components of the Action Schools! BC (AS! BC) model

Component Description

AS! BC Support Team A central technical support unit that provided developed and provided AS! BC
resources (training workshops, written materials, Classroom Action Bins, school
newsletter inserts for families) and ongoing consultation (on-site and telephone) to
administrators, teachers and the School Action Team

AS! BC School Facilitators Two elementary school teachers seconded by the AS! BC Support Team to provide
training, support and advice to the schools and liaise between the Support Team
and the school Action Team

School Action Team A committee of school stakeholders (e.g. interested intermediate grade teachers,
administrators, parents, health, sport/recreation practitioners) that created and
supported implementation of the Action Plan

Planning Guide for Schools
and Teachers

A set of inventories and worksheets that guided teachers and the School Action
Team to identify school priorities and create their Action Plan

Action Pages A resource directory using curriculum organizers to link teachers, coaches, or
community instructors with recommended and available resources

Classroom Action Bin A storage bin for the classroom filled with playground balls, videos, skipping ropes,
grip
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exercise bands, strength
Plan

hair aerobics, hip-hop dancing, playground cir-
uits and resistance exercises with exercise bands.
ounce at the Bell,26 designed to enhance bone
ealth, was a mandatory component of Classroom
ction in the evaluation phase. Children performed
—10 jumps, 3 times a day (at the morning, noon
nd end of day school bell), 4 days a week.26

ll activities required minimal equipment and
ould be performed in the classroom, hallway
r on the school playground. Teachers received
eacher-on-call support to attend a Classroom
ction training session (half-day) from the AS! BC
upport Team and School Facilitators (Table 1)
nd had access to further training on professional
evelopment days and by telephone consultation

on request). Each teacher received a Planning
uide, a copy of the Action Pages and a Class-

oom Action Bin (Table 1). The Classroom Action
in remained in each teacher’s classroom and

2
w
c
s

Figure 1 Implementation model for Action S
pers and teaching resources that supported the Action

ontained equipment and resources to facilitate
lassroom Action activities. Resources were gender

nclusive and designed for children at all skill
evels.

tudy design and recruitment

e undertook a 16-month cluster randomized com-
arison trial. We recruited elementary schools from
wo BC School Districts. We gave presentations at
istrict principals’ meetings and from a pool of 103
chools, 20 schools (19%) volunteered to partici-
ate. To discriminate between schools who were
lready undertaking physical activity initiatives
rom those who were not, we used results from the

002 BC Ministry of Education Satisfaction Survey27

hich assessed parent and student satisfaction with
urrent school PA on a 5-point Likert scale (5 = very
atisfied). From the pool of 20 volunteer schools,

chools! BC (AS! BC) at the school level.
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we invited those schools (n = 11) with satisfaction
score that ranked 3 or lower to participate. One
principal withdrew his school (before randomiza-
tion) after determining there was a chance their
school could be randomly selected as a control
school.

Following recruitment, 10 schools were strati-
fied by size (<300 or >300 students) and geographic
location and randomly assigned to a Usual Practice
(UP, three schools) or Intervention (n = 7) [Liaison
(LS, four schools) or Champion (CS, three schools)]
condition. In the LS condition, teachers had weekly
contact with the School Facilitator who would come
to the classroom to provide mentorship and demon-
strate activities. Also, Classroom Action Bins were
enhanced with specific resources as requested. In
the CS condition, Classroom Action Bins contained
a basic set of resources. The School Facilitator for
CS schools provided the initial training and provided
support to the designated ‘champion’ teacher (a
teacher willing to activate and support their col-
leagues). Support was not provided to each class-
room in CS. In UP schools, teachers were asked to
carry-on with their typical delivery of PA and PE.

The intervention was conducted over 11 months
and began after student baseline testing was com-
pleted (February—April 2003). Phase I (April—June
2003) and Phase II (October 2003—May 2004) of
the intervention were separated by a 2-month
summer holiday. Training of Intervention teachers
took place before the start of Phases I and II. The
Clinical Research Ethics Board at the University of
British Columbia and the School Districts approved
this study.

Participants

For the purpose of this study, Grades 4—6 were
included. Forty-two (100%) Grades 4 and 5 teach-
ers consented to participate in Phase I and 49 (98%)
Grades 5 and 6 teachers consented to participate
in Phase II (23 taught Grade 5 in both phases).
We also recruited children in these grades to par-
ticipate in an evaluation of multiple health out-
comes. The student cohort is not the focus of the
present study, however, and this group is described
elsewhere.28—31

Measurements
School level

We obtained school and class size, socio-economic
profile and proportion of English as a second lan-
guage (ESL) students from District Reports pub-
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ished by the BC Ministry of Education.32 At base-
ine, all schools completed a set of needs assess-
ent inventories which included an Action Inven-

ory that addressed current physical activity prac-
ices across the six Action Zones and a School Health
nventory (SHI) that addressed current school poli-
ies relating to health and physical activity. In par-
icular, the SHI (a modified version of the School
ealth Index developed by the Centers for Dis-
ase Control and Prevention33) required schools
o provide the weekly frequency and duration
f PE.

hysical activity delivered

e asked teachers at Intervention schools to com-
lete weekly Activity Logs during Phases I and II.
eachers recorded daily, the type, frequency and
uration (minutes) of PA implemented in the class-
oom, in PE or in the other Action Zones. Activity
ogs were collected monthly by the School Facilita-
ors. Teachers at UP schools completed a modified
ersion of the Activity Log.

ntervention fidelity

ntervention schools prepared Action Plans (APlans)
ncluding activities in each Action Zone for
pril—June 2003, September—December 2003 and
anuary—June 2004. We then coded APlan activ-
ties into Action Zones. In addition, Activity Log
ata were coded into Action Zones and counted. We
ssessed fidelity by comparing actual to prescribed
mount of physical activity delivered, actual versus
otential number of weeks logged and by examin-
ng the planned and implemented activities coded
cross the six zones.

easibility of delivering the Action Schools!
C model

o address the question of whether administrators
school principals or vice-principals), teachers,
tudents and parents were satisfied with the inter-
ention and to identify facilitators and barriers to
odel delivery we evaluated training workshops,

dministered feedback surveys and conducted
ocus groups. We also conducted interviews with
he School Facilitators to identify issues critical
o implementation of AS! BC. Each is described
elow.
dministrators
e conducted semi-structured telephone inter-

iews with administrators (n = 7) from Interven-
ion schools mid-way through the study (February—
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Table 2 Minutes per week of physical activity for Usual Practice (UP, n = 3), Champion (CS, n = 3) and Liaison (LS,
n = 4) schools during Phases I and II and for the overall study

Condition Minutes per week of physical activity

Phase I: April 2003 to June 2003 UP 157.9 (134.1, 181.7)
CS 193.4 (168.8, 217.9)a

LS 180.7 (159.1, 202.4)

Phase II: September 2003 to June 2004b UP 91.4 (70.7, 112.2)
CS 137.8 (117.0, 158.6)c

LS 154.8 (136.6, 173.0)c

Overall: April 2003 to June 2004 UP 104.6 (82.9, 126.3)
CS 147.5 (125.8, 169.2)c

LS 159.7 (140.8, 178.7)c

Values are mean (95% confidence interval).
a CS > UP, p = 0.04.
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b Phase II < Phase I (across all schools), p < 0.001.
c CS and LS > UP, p < 0.001.

arch 2004). Administrators described facilitators
nd barriers to implementation of AS! BC, their
chool’s response to AS! BC, lessons learned, sug-
estions for improvement and facilitators and chal-
enges to sustainability.

eachers
e assessed overall satisfaction with AS! BC training
sing a six-item questionnaire administered after
ll AS! BC led workshops including the initial train-
ng sessions that evaluated Intervention teachers’
atisfaction with workshop content and delivery,
erceived usefulness of the training, confidence to
mplement and intention to use what they learned.
ll Intervention teachers also completed a feed-
ack survey at the end of the study. Teachers were
sked to indicate their satisfaction with resources
written and equipment) and support on a 5-point
ikert scale (5 being highest).

At each of the 10 schools, we conducted two
emi-structured focus groups (December 2003 and
une 2004) with all participating teachers. Inter-
ention teachers were asked (1) what factors
elped or hindered implementation and (2) what
hanges were a result of AS! BC. UP teachers were
sked to describe any changes made in school-based
A.

hildren
hildren (n = 26) from five willing Intervention
chools (three LS and two CS) were recruited by
heir principal to participate in a focus group at the
nd of the study (May—June 2004). Principals were

sked to recruit a mix of children to represent the
‘keen’’ and ‘‘not so keen’’ individuals. Children
ere asked about their perceptions of AS! BC, their

avourite and least favourite activities and changes

w
s
(
d

hey made personally or that they observed in their
chool.

arents
uring the same time period (May—June 2004),
e conducted semi-structured focus groups with
arents (n = 16) who were also recruited by the
rincipals from the same five Intervention schools.
rincipals were asked to recruit a mix of parents
o represent the ‘‘keen’’ and ‘‘not so keen’’
ndividuals. Parents described any information
eceived about AS! BC, their perceptions about the
mportance of PA in the school and the impact of
S! BC on their child’s school and life.

S! BC School Facilitators
o identify the critical issues that affected imple-
entation we conducted semi-structured tele-
hone interviews with the School Facilitators (N = 2)
ach month. Schools Facilitators reflected on high-
ights of the month, lessons learned and on any-
hing that may have impacted implementation of
he model.

tatistical analysis

o account for the clustered study design (schools
ere the unit of randomization), we used a mixed

inear model to compare physical activity delivered
minutes per week) between groups during Phases
and II and for the overall study. Group was des-

gnated as the fixed effect and school as the ran-
om effect and a Group × Phase interaction term

as included. Data were analyzed with STATA (Ver-

ion 9.0; StataCorp, TX, USA). Median compliance
and the interquartile range) with Activity Logs was
etermined for Phases I and II. Action Plan, work-
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Figure 2 Percentage of activities planned across the
six Action Zones for Intervention schools during Phase I
(
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shop evaluation and teacher feedback survey data
were coded and entered into SPSS for descriptive
analysis. We used NVivo 7.034 and an editing anal-
ysis approach with open coding to analyze focus
group and interview text. As patterns and themes
emerged from text units, axial coding and cluster-
ing were used to generate themes.35

Results

Descriptives

AS! BC schools represented a broad socio-economic
and cultural spectrum. Average annual family
income in the two districts was US$ 52,152 CDN.
This was below the provincial average (US$ 54,840
CDN). Approximately 26% of families had incomes
below US$ 30,000 CDN per year. Average (±S.D.)
school and class size were 433 (116) and 28 (3) stu-
dents, respectively. Across all 10 schools, approx-
imately 41% of children were English as a Second
Language (ESL) students and 61% of children spoke
a language other than English at home (primary lan-
guage spoken was Chinese).

Physical activity delivered

At baseline, all Intervention schools and two UP
schools reported on their School Health Inventory
that PE was provided to intermediate grades less
than 90 min per week. One UP school reported that
PE was provided more than 90 min (but less than
150) minutes per week. The Action Inventory con-
firmed this with the average response indicating
that 80 min of PE was the primary source of PA.

Average minutes of PA delivered by teachers
across conditions are provided in Table 2. In Phase
I, CS schools delivered significantly more minutes
of PA per week than UP schools (+35.4 min/week;
95% CI: 1.25—69.7). There was no significant dif-
ference in minutes delivered between LS and CS
schools or between LS and UP schools. Across all
schools, minutes of PA delivered during Phase II
was significantly less than Phase I (−48.8 min/week;
95% CI: −57.7 to −39.9). During Phase II, min-
utes of PA delivered was significantly greater in
LS (+63.4 min/week; 95% CI: 35.7—91.0) and CS
(+46.4 min/week; 95% CI: 8.1—86.8) schools than
UP schools. Delivery of PA was not significantly dif-
ferent between LS and CS schools. Similarly, for the
overall study period, minutes of PA delivered was

significantly greater in LS (+67.4 min/week; 95%
CI: 18.7—116.1) and CS (+55.2 min/week; 95% CI:
26.4—83.9) than UP schools. There was no signifi-
cant difference between LS and CS schools.

a
s
v
s

April—June 2003) and Phase II (October—May 2004). Data
ere obtained from the Action Plans.

ntervention fidelity

rom APlans, activities were planned across all
ix Action Zones but more often in PE or extra-
urricular time (Fig. 2). School Environment Zone
ctivities included painting playground markings on
armac, fundraising for more Classroom Action Bins
nd incorporating further PA-related training into
cheduled professional development days. Physical
ducation Zone activities included introducing new
ports into PE and having local sport and recreation
rganizations provide equipment and lessons for
tudents. In the Classroom Action Zone, the most
ommon activities were Bounce at the Bell and hip-
op dance supported by an ‘‘Energy Blast’’ video.
amily and Community Zone activities included the
arent-led Walking/Wheeling Wednesday and sport
nd motivational presentations like wheelchair bas-
etball and the Esteem Team. Extra-curricular Zone
ctivities included starting new PA clubs such as
ilometre Club and Hip-Hop Dance Club. Exam-
les of School Spirit Zone activities included com-
unity PA-related fund raisers (e.g., fun runs or

ump Rope for Heart) and PA sessions at school
ssemblies.

During Phase I, median compliance with Activ-
ty Logs was 67% (IQR: 58—75%) across UP schools,
5% (IQR: 67—83%) across CS schools and 67%
IQR: 46—75%) across LS schools. During Phase II,
edian compliance with Activity Logs was 97% (IQR:

9—100%) across UP schools, 94% (IQR: 88—96%)

cross CS schools and 100% (IQR: 94—100%) across LS
chools. For the overall intervention period, Inter-
ention schools delivered two-thirds of the pre-
cribed 15 min of additional daily PA.
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valuation of Action Schools! BC

easibility of delivering the Action Schools!
C model

orkshop training was highly rated by Intervention
eachers and 95% were very or extremely satisfied.
inety-eight percent were very or extremely sat-

sfied with workshop delivery. Following the work-
hops, 75% of teachers indicated they would use
orkshop content and 70% were confident to very
onfident in their ability to utilize activities in their
lassroom. Sixteen percent were somewhat confi-
ent. Seven teachers (8%) did not intend to use the
orkshop content in their classroom.
Teachers (91%) were highly satisfied with the

omponents of AS! BC. They ranked their satisfac-
ion with resources and the Support Team as 4 or
. Data from teacher focus groups, showed that
he School Facilitator helped teachers feel more
omfortable and that the hands-on instruction and
chool visits were helpful.

‘. . . It gave me confidence to carry out my obliga-
ions at least in the PE part of my responsibilities.
nd that was due to the workshops and the mate-
ial. . . . I had a wealth of information at my finger-
ips that I normally wouldn’t be able to think of.’’

Key themes and sample quotes from teach-
rs, administrators and School Facilitators illustrate
enefits/impacts, facilitators and barriers to imple-
entation of the AS! BC model (Table 3 ). Pos-

tive change in students and the school climate
as a common theme for administrators and teach-
rs. Themes that emerged from School Facilitators
nd teachers overlapped substantially. Themes that
rossed both groups were well-resourced imple-
entation (facilitator), competition for curriculum

ime, teacher overload and coordination (barriers).
dministrators also emphasized the importance of
upport from the Support Team (6/18 passages) and
taff buy-in (5/18 passages).

Children in the focus groups were highly aware
f the program and the evaluation and thought it
as ‘‘fun’’. Each child liked and disliked something
ifferent about AS! BC activities: emphasizing the
eed for variety and choice. Themes that emerged
hen the children talked about the impact of AS! BC
ere increased PA in class, recess and at home and
hildren felt they were healthier, stronger, happier
nd tried harder.

‘Like (AS! BC) helped me a lot because like before

wasn’t that active. And now I am like the activist
id in the whole family.’’

Parents felt that provision of PA at school was
ery important. They emphasized the importance

t
h
o
t
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f their children being introduced to new activities:

‘my daughter didn’t play badminton before . . . plus
ecause (some) kids don’t have it at their home,
hey have to do it at school.’’

They also voiced that PA helped day to day learn-
ng and that it was a life long skill. Parent awareness
f the initiative was mixed, ranging from one parent
eeing it on a TV program to others just remem-
ering the recruitment letter or hearing comments
rom their children. Parents felt that AS! BC needed
o be promoted more with families. Parents also
ad mixed opinions about the impact. One parent
ondered,

‘what is the difference between this and recess?’’

Parent response to the program was perceived as
ositive by teachers and administrators.

‘the parent community in turn has responded by
iving us funds for extra PE equipment, playground
quipment. They have helped us do some of our
uns in terms of supervision for safety.’’

Administrators further emphasized the need for
ommunication, the importance of both making PA
school goal and resources as key lessons learned.

chool Facilitators emphasized the importance of
roviding time for teachers to familiarize them-
elves with resources, communication and promo-
ion, working with teacher’s comfort levels and
eing flexible.

iscussion

ction Schools! BC (AS! BC) utilized an ‘active
chool’ approach to increase opportunities for chil-
ren to be more physically active within school. AS!
C Intervention schools provided students approx-

mately 10 extra minutes of PA per day. There was
ne significant discrepancy in this finding with the
P schools performing as well as the LS schools in
hase I. This may have resulted from seasonal vari-
tions in the provision of PA (most of the schools
ere entering track and field season and one UP

chool practiced every day) combined with the
hort measurement time period. Although some
esearchers21,36 have questioned the clinical sig-
ificance of small increases in PA, others37 would
rgue that small changes in whole populations have
opulation health significance. Indeed, if incremen-

al changes are made in all settings, the likeli-
ood of achieving health benefits increases. Previ-
us school-based PA research has also demonstrated
he importance of school-based PE as a contribu-
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Table 3 Facilitators and barriers to implementation: key themes and sample quotes by Intervention teachers
(n = 28), administrators (n = 7) and Action Schools! BC (AS! BC) School Facilitators (n = 2)

Focus group participants Themes (±) Sample quotes

Teachers Benefits ‘‘I think when you do a lot of games and so on
in your classroom I think that helps to create
sort of a climate of belonging and so on . . . and
even from our point of view, our interactions
with the kids perhaps too, is a little more
positive because we are doing all these sort of
interesting things’’

• Increased student PA
• Fitness/awareness of PA
• Parental awareness
• Teacher camaraderie and
cooperation
• Student leadership
• Enhanced interactions with
students
• Personal change ‘‘. . .it’s a good way of building community . . .’’

Facilitators ‘‘but I think the most important thing that
happened to me was it made me aware that I
need to do a bit more’’ and ‘‘You know even
personally, like I have joined a gym, you know,
like God I have never exercised in my life! You
know’’

• Access to resources

• An obligation and permission to
devote class time to PA

‘‘I think it really encouraged me to truly
explore the potential of physical activity
beyond just using the gym twice a week’’ and
‘‘it has become part of my teaching, the
physical activity . . .. The kids like it’’

• The positive response of the
students

• The design of the model
(flexibility) and the related
supports

‘‘It’s the complexity of school as a place
where teachers are under constant pressure to
meet the curriculum, to assess, evaluate, do
the paper work’’

Barriers ‘‘Sometimes equipment and not having the
equipment we needed to do some of the things
that we wanted to try to be new’’

• Teacher constraints (moving a
class from classroom to classroom,
competing curriculum, needing
some preparation time, report
cards and remembering)
• Needing a supportive school
environment
• Physical barriers (appropriate
footwear and clothing, poor
weather, video player not in the
class)

Administrators Benefits ‘‘a little shot in the arm of what we can do to
provide that for all of the students, in a way
that can fold pretty comfortably into just
every day school’’

• Increased awareness of PA
• Staff acceptance of the
initiative
• Positive changes in the students
• Positive school climate ‘‘The kids have really benefited from it and I

think that people see that’’

Facilitators
• Resources ‘‘Well I think one of the main things has been

the Action School support from the teacher
and the resources. Those have been big’’

• Parent support
• Communication
• Starting small
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Table 3 (Continued )

Focus group participants Themes (±) Sample quotes

Barriers ‘‘In terms of barriers, not enough time. Not
enough time for planning, not enough time for
teachers meeting together and trying to work
things out’’

• Scheduling and coordination
• Time constraints
• Teacher attitudes
• Space limitations
• Language and culture
• Government support

AS! BC School Facilitators Benefits ‘‘That sense that things are starting to
snowball . . . Like there are always people who
are gung ho right from the start . . .. But now
we are starting to get the stragglers pulled in.
And that feels good’’

• Witnessing the benefits of the
program

Facilitators ‘‘Somebody who never taught dance before to
feel comfortable enough to start without me’’• Weather

• Children’s response
• Teachers’ support
• Flexibility of the model
• Provision of resources

Barriers ‘‘I see a difference in their ability to engage in
a task and it is becoming part of (their)
routine like math and science and social
studies. And that for me is the biggest thrill
because we are all of a sudden taking these
generalist teachers who maybe didn’t like PE
in the beginning um for the most part . . .’’

• Weather
• Teacher overload
• Limited teacher time to
familiarize with the resources
provided
• Lack of teacher belief in the
priority of PA
• Lack of communication ‘‘The feelings that teachers have that there is

not enough time. That there are too many
learning outcomes in the curriculum’’

• Accessibility of some activities
(e.g. video, fast access to outdoor
• Space if class was on the third
floor, etc.)
• Students’ inappropriate clothing ‘‘I find that it is a problem that kids are not

required to dress appropriately. I have kids
running around in sandals and thongs, and
undone shoes, and shoes that do not fit, and no
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or to total PA levels and has shown that extra-
urricular PA is not related to the provision of PA/PE
uring the school day.38,39

Key findings from the AS! BC process evalua-
ion demonstrated that a ‘whole school’ approach
as both feasible and highly acceptable to pro-
ote PA in elementary schools. AS! BC invested in

eneralist teachers as the primary point of entry
nto the school and we provided teachers with the

esources, training and support they required to
evelop and deliver an Action Plan. The results
ighlighted the positive influence of this invest-
ent strategy. Previous school-based trials have

w
i
c
l

socks, and big floppy baggy pants, and chains
hanging off them, and it just gets in the way’’

lso highlighted the need to provide incentives for
eacher participation40 and adequate equipment.41

dministrator support has also been emphasized as
ritical for success of school-based PA and healthy
ating models.41

The positive attitude of students created a sup-
ortive social context that clearly influenced teach-
rs’ willingness to implement components of the
S! BC model. A benefit worth investigating further

ithin a workplace health promotion model is pos-

tive teacher lifestyle change and enhanced staff
amaraderie. Dowda et al.41 found that teacher PA
evels were related to active classroom promotion.
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Our results highlight the importance of reaching
out to and improving the involvement of parents,
as parents did not always understand the objectives
of AS! BC. AS! BC did not seek change in the family
environment, where as other studies have specifi-
cally targeted them for behaviour change.42,43 AS!
BC provided a set of school newsletter inserts for
schools with a focus on ‘‘Family and Community’’
and presented to the PAC at the outset of the
project to encourage them to support health pro-
motion initiatives in the school. Each school varied
in its approach to parental involvement in activi-
ties. More intensive outreach to the parents could
include ensuring their participation on the action
planning team, implementing school/family health
events and workshops and health-related home-
work activities that involved the whole family.

We identified challenges of tracking and eval-
uation. These have been identified by others.43

Central to these studies are high quality measures
of dose of PA delivered. Thus, it is essential to
involve teachers and administrators in the planning
stage and identify practices and processes that are
acceptable to them. We achieved this by undertak-
ing a one day facilitated brainstorming and plan-
ning session during the development stage of the
trial. The AS! BC Support Team also convened a
School Advisory Committee that provided ongoing
feedback for course adjustments. We also invited
teachers, principals and higher level administrators
from within the public education sector to sit on the
AS! BC Provincial Advisory Committee.

These results support integrating PA across the
school day and engaging school communities and
generalist teachers to positively alter the school
environment. The AS! BC model was effective, pro-
viding more opportunities for ‘‘more children to
be more active more often’’ and as such has the
potential to provide health benefits to elementary
school children. The importance of assessing the
impact of these school level changes on the health
behaviour of children served by the school is high-
lighted. Future research should examine the feasi-
bility and impact of increasing the ‘dose/amount’
of prescribed intervention within and across zones
as well as enhancing the objective measurement of
PA delivered specifically in each zone.

Practical implications
• Teachers who received Action Schools! BC
training and resources provided on an average
55—67 more minutes of physical activity per
week than Usual Practice schools.
P.J. Naylor et al.

• Satisfaction with training and support was
high. Benefits of the model included positive
changes in the children and school climate,
provision of resources, improved communica-
tion and program flexibility.

• The AS! BC model was effective, feasible
and highly acceptable for promoting physical
activity in elementary schools and as such has
the potential to provide health benefits to ele-
mentary school children.

cknowledgements

e express our sincere gratitude to all of the stu-
ents, parents, teachers, administrators and com-
unity stakeholders who participated in AS! BC and

pecial thanks to the AS! BC Support Team led by
ryna Kopelow and Jennifer Fenton of JWSporta.
e acknowledge the British Columbia Ministry of
ealth, 2010 Legacies Now, BC Ministry of Tourism,
port and the Arts and the Provincial Health Ser-
ices Authority for project funding.

eferences

1. Katzmarzyk PT, Janssen I. The economic costs associated
with physical inactivity and obesity in Canada: an update.
Can J Appl Physiol 2004;29:90—115.

2. Tremblay MS, Willms JD. Secular trends in the body mass
index of Canadian children. CMAJ 2000;163:1429—33.

3. Canadian Fitness and Lifestyle Research Institute. Physical
activity monitor. Available at: www.cflri.ca; 2002 [accessed
August 13, 2005].

4. Janz KF, Dawson JD, Mahoney LT. Tracking physical fitness
and physical activity from childhood to adolescence: the
Muscatine study. Med Sci Sports Exerc 2000;32:1250—7.

5. Fuentes RM, Notkola IL, Shemeikka S, Tuomilehto J, Nissi-
nen A. Tracking of body mass index during childhood: a
15-year prospective population-based family study in east-
ern Finland. Int J Obes Relat Metab Disord 2003;27:716—21.

6. Telama R, Yang X, Viikari J, Valimaki I, Wanne O, Raitakari
O. Physical activity from childhood to adulthood: a 21-year
tracking study. Am J Prev Med 2005;28:267—73.

7. Trudeau F, Laurencelle L, Shephard RJ. Tracking of physical
activity from childhood to adulthood. Med Sci Sports Exerc
2004;36:1937—43.

8. Mossberg HO. 40-year follow-up of overweight children.
Lancet 1989;2:491—3.

9. Fox KR, Cooper A, McKenna J. The school and promotion of
children’s health-enhancing physical activity: perspectives
tion health perspective. Ottawa, ON: Canadian Institute for
Health Information; 2004.

11. Story M. School-based approaches for preventing and treat-
ing obesity. Int J Obes Relat Metab Disord 1999;23(Suppl.
2):S43—51.

http://www.cflri.ca/


E
valuation of Action Schools! BC

12. Allensworth DD, Kolbe LJ. The comprehensive school health
program: exploring an expanded concept. J Sch Health
1987;57:409—12.

13. Canadian Association for School Health. Comprehensive
school health: a framework for cooperative action.
Available at: www.schoolfile.com/cash/consensus.htm
[accessed April 8, 2006].

14. World Health Organization. The health promoting school—–a
framework for action. Geneva: World Health Organization;
1993.

15. Deschesnes M, Martin C, Hill AJ. Comprehensive approaches
to school health promotion: how to achieve broader imple-
mentation? Health Promot Int 2003;18:387—96.

16. Fox KR, Harris J. Promoting physical activity through
schools. In: McKenna J, Riddoch C, editors. Perspectives
on health and exercise. Basingstoke: Palgrave—Macmillan;
2003.

17. Cale L. Physical activity promotion in secondary schools.
Eur Phys Ed Rev 2000;6:71—90.

18. O’Dea J, Maloney D. Preventing eating and body image
problems in children and adolescents using the health pro-
moting schools framework. J Sch Health 2000;70:18—21.

19. Pangrazi RP, Beighle A, Vehige T, Vack C. Impact of promot-
ing lifestyle activity for youth (PLAY) on children’s physical
activity. J Sch Health 2003;73:317—21.

20. Luepker RV, Perry CL, McKinlay SM, Nader PR, Parcel GS,
Stone EJ, et al. Outcomes of a field trial to improve chil-
dren’s dietary patterns and physical activity. The Child and
Adolescent Trial for Cardiovascular Health. CATCH collabo-
rative group. JAMA 1996;275:768—76.

21. Thomas H, Ciliska D, Wilson-Abra J, Micucci S, Dobbins M,
Dwyer J. Effectiveness of physical activity enhancement
and obesity prevention programs in children and youth,
6795-15-2002/5440007. Health Canada 2004.

22. Deacon BW. Physical education curriculum review report.
Victoria, BC: BC Ministry of Education, Curriculum Branch;
2001.

23. Naylor P, Macdonald HM, Reed KE, McKay HA. Action
Schools! BC: a socio-ecological approach to modifying
chronic disease risk factors in elementary school chil-
dren. Prev Chronic Dis [serial online]. Available at: http:
//www.cdc.gov/pcd/issues/2006/apr/05 0090.htm; 2006
[accessed May 20, 2006].

24. Ministry of Education. Physical education K to 7: inte-
grated resource package. Victoria, BC: Government of
British Columbia; 1995.

25. Canadian Association for Health Physical Education Recre-
ation and Dance. Quality daily physical education. Available
at: www.cahperd.ca [accessed April 8, 2006].

26. McKay HA, MacLean L, Petit M, MacKelvie-O’Brien K,
Janssen P, Beck T, et al. Bounce at the Bell: a novel pro-
gram of short bouts of exercise improves proximal femur

bone mass in early pubertal children. Br J Sports Med
2005;39:521—6.

27. Ministry of Education. Satisfaction Survey. Government of
British Columbia, Victoria, BC; 2001—2002. Available at:
www.gov.bc.ca [accessed January 12, 2003].
423

28. Reed KE, Warburton DE, Lewanczuk RZ, Haykowsky MJ,
Scott JM, Whitney CL, et al. Arterial compliance in young
children: the role of aerobic fitness. Eur J Cardiovasc Prev
Rehabil 2005;12:492—7.

29. Rhodes RE, Macdonald HM, McKay HA. Predicting physical
activity intention and behaviour among children in a longi-
tudinal sample. Soc Sci Med 2006;62:3146—56.

30. Reed KE, Warburton DE, Whitney CL, McKay HA. Differences
in heart rate variability between Asian and Caucasian chil-
dren living in the same Canadian community. Appl Physiol
Nutr Metab 2006;31:277—82.

31. Macdonald HM, Kontulainen SA, Petit MA, Janssen PA, McKay
HA. Bone strength and its determinants in pre- and early
pubertal boys and girls. Bone; 2006 [available online].

32. Ministry of Education. District reports. Government
of British Columbia, Victoria, BC; 2002. Available at:
www.gov.bc.ca [accessed January 12, 2003].

33. Centers for Disease Control and Prevention. School health
index: a self-assessment and planning guide. CDC, Atlanta,
GA. Available at: http://apps.nccd.cdc.gov/shi/ [accessed
December 15, 2005].

34. Richards L. NVivo software manual. Melbourne, Australia:
QSR International; 2002.

35. Miles MB, Huberman AM. Qualitative data analysis: an
expanded sourcebook. Thousand Oaks, CA: Sage Publica-
tions; 1994.

36. McKenzie TL, Sallis JF, Faucette N, Roby JJ, Kolody B.
Effects of a curriculum and inservice program on the quan-
tity and quality of elementary physical education classes.
Res Q Exerc Sport 1993;64:178—87.

37. Rose G. The strategy of preventive medicine. Oxford:
Oxford University Press; 1992.

38. Myers L, Strikmiller PK, Webber LS, Berenson GS. Physi-
cal and sedentary activity in school children grades 5—8:
the Bogalusa heart study. Med Sci Sports Exerc 1996;28:
852—9.

39. McKenzie TL, Strikmiller PK, Webber LS, Yang M, Feldman
HA, Stone EJ, et al. The contribution of physical education
to children’s current physical activity. Res Q Exerc Sport
2000;71:A77—8.

40. Marcoux MF, Sallis JF, McKenzie TL, Marshall S, Armstrong
CA, Goggin K. Process evaluation of a physical activity self-
management program for children: SPARK. Psychol Health
1999:14.

41. Dowda M, James F, Sallis JF, McKenzie TL, Rosengard P, Kohl
3rd HW. Evaluating the sustainability of SPARK physical edu-
cation: a case study of translating research into practice.
Res Q Exerc Sport 2005;76:11—9.

42. Reynolds KD, Franklin FA, Leviton LC, Maloy J, Harring-
ton KF, Yaroch AL, et al. Methods, results, and lessons
learned from process evaluation of the high 5 school-based
nutrition intervention. Health Educ Behav 2000;27:177—

86.

43. McKenzie TL, Strikmiller PK, Stone EJ, Woods SE, Ehlinger
S, Romero KA. CATCH: physical activity process evalua-
tion in a multicenter trial. Health Educ Quart 1994;21:
S72—89.

http://www.schoolfile.com/cash/consensus.htm
http://www.cdc.gov/pcd/issues/2006/apr/05_0090.htm
http://www.cdc.gov/pcd/issues/2006/apr/05_0090.htm
http://www.cahperd.ca/
http://www.gov.bc.ca/
http://www.gov.bc.ca/
http://apps.nccd.cdc.gov/shi/

	Lessons learned from Action Schools! BC-An 'active school' model to promote physical activity in elementary schools
	Introduction
	Methods
	Action Schools! BC model
	Study design and recruitment
	Participants

	Measurements
	School level
	Physical activity delivered
	Intervention fidelity
	Feasibility of delivering the Action Schools! BC model
	Administrators
	Teachers
	Children
	Parents
	AS! BC School Facilitators

	Statistical analysis

	Results
	Descriptives
	Physical activity delivered
	Intervention fidelity
	Feasibility of delivering the Action Schools! BC model

	Discussion
	Practical implications
	Acknowledgements
	References


