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Abstract

Background. Physical education (PE) lessons are an ideal setting to improve child fundamental movement skills (FMSs) and increase
physical activity (PA) for optimal health. Despite this, few studies have assessed the potential to do both simultaneously. The “Move It
Groove It” primary school intervention in New South Wales, Australia, had this opportunity.

Methods. A whole school approach to implementation included establishment of school project teams, a teacher “buddy” system, project
Web site, teacher training workshops, and small grants for equipment. The quasi-experimental evaluation involved 1,045 year 3 and 4
children (aged 7 to 10 years) in nine intervention and nine control rural primary schools (53% boys/47% girls). It utilised pre- and
postobservational surveys of (1) mastery or near mastery levels for each of eight FMSs, (2) proportion of PE lesson time spent in moderate
to vigorous PA (MVPA) and vigorous PA (VPA), and (3) teacher- and lesson-related contextual covariates. Data were analysed by
hierarchical logistic multiple regression.

Results. For FMSs, overall mastery or near mastery level at baseline was 47% ranging from 22.7% for the overarm throw among girls
to 75.4% for the static balance among boys. The intervention delivered substantial improvements in every FMS for both genders ranging
from 7.2% to 25.7% (13 of 16 comparisons were significant). For PA level, mean MVPA at baseline was 34.7%. Baseline MVPA for boys
was 38.7% and for girls was 33.2%. The intervention was associated with a nonsignificant 4.5% increase in MVPA and a significant 3.0%
increase in VPA. This translates to a gain of�1 minute of MVPA per average 21-minute lesson.

Conclusions. This is the first study to show that by modifying existing PE lessons, significant improvements in FMS mastery can be gained
without adversely affecting children’s MVPA and VPA. To increase PA levels, we recommend increasing the number of PE lessons per
week.
© 2003 American Health Foundation and Elsevier Science (USA). All rights reserved.
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Introduction

Insufficient physical activity (PA) is becoming a major
public health concern [1–11]. There is increasing evidence
that PA during childhood may enhance health both in the

short term and throughout later life [1,8,9,12–15]. It im-
proves psychological health and immune status during
childhood, enhances bone development, and affects precur-
sors of various lifestyle diseases [1,10,14–18]. It may also
be correlated to reducing crime [19].

Children in developed countries are not adequately ac-
tive, are spending the greater part of their free time in
sedentary pastimes, and are becoming more obese [8,10,
11,14,18,20–22]. As the benefits of moderate accumulated
PA have become evident, recommended adequate PA levels
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have changed [9,10,13,23]. The UK Expert Consensus
Conference recommendations regarding children’s PA lev-
els are that “ . . . all young people should participate in
physical activity of at least moderate intensity for 1 hour per
day. Young people who currently do little activity should
participate in physical activity of at least moderate intensity
for at least half an hour per day. The subsidiary recommen-
dation is that, at least twice a week, some of these activities
should help to enhance and maintain muscular strength and
flexibility and bone health” [24]. In recognition of the role
of schools in achieving the above PA levels, the NSW
(Australia) Board of Studies recommended that children in
NSW schools should have the opportunity to engage in 120
minutes of PA during the school week [25].

Childhood PA levels show some correlation with ado-
lescent levels and development of fundamental movement
skills (FMSs) and pleasurable exposure to PA in the school
setting appear to enhance children’s sporting activities
[26,27]. It is clear that FMSs underpin prowess in sport. For
example, a skill such as the basic overarm throw leads to
mastery of the serve in volleyball and tennis, the overhead
clear in badminton, the smash in tennis and badminton, the
shoulder pass in netball and basketball, the baseball pitch
and the javelin throw [28,29]. It now also appears that
improved performance of FMSs among children is posi-
tively correlated with participation in organised sport
[27,30]. Although more evidence is required, failure to
incorporate PA as a part of daily life and failure to master a
basic set of motor skills may prove a major barrier to
participation in PAs and to achieving recommended PA
levels for maintenance of good health.

In view of the gap between current and recommended
PA levels of children [31] there is an urgent need for action.
School PE classes offer an opportunity to equip children
with necessary FMS and also contribute valuable PA time
toward recommended requirements. Opportunities to en-
gage in moderate to vigorous PA (MVPA) during PE
classes vary greatly and depend on several factors [32,33].
Present levels of two of these factors, the frequency of PE
classes and the opportunities to be active during PE classes,
have been shown to be less than desirable [31,34–37].

Current Australian education policies include FMS train-
ing and more active PE lessons as key components of
broader integrated initiatives to increase PA among children
[38,40]. Although some descriptive data on child FMS per-
formance and on PA levels in PE is now available, the
efficacy of PE-based interventions to improve FMSs or
increase PA levels has not been tested [31,41]. One partic-
ular challenge to such interventions, which was also appar-
ent during the “Move It Groove It” (MIGI) program, is how
to achieve both improved FMSs and increased PA levels of
targeted children in the light of limited time allocated to PE.

The current article explores this issue. It describes FMS
mastery and PA levels in PE lessons surveyed as part of the
MIGI collaborative program [42]. MIGI involved a health
promotion team from an area health service, 18 rural pri-

mary schools, and a university. The MIGI 1-year interven-
tion adopted a multistrategic approach including all ele-
ments recommended by the Ottawa Charter for Health
Promotion [43].

Methods

Sample and setting

MIGI had a quasi-experimental design with nine control
and nine intervention schools, randomly selected and strat-
ified by NSW Department of Education and Training (DET)
district and school size from a pool of schools in the North-
ern Rivers Area of NSW that had expressed interest in
participating in the project. Primary schools in the sample
varied in size from 18 to 575 pupils. Year 3 (age range 7–9
years) and year 4 (age range 8–10 years) pupils in 1999
were tested pre and post intervention. For FMSs, all 1,045
able pupils (53% boys and 47% girls) were tested. For PA
in PE, four children were randomly sampled and observed
in 231 lessons and 234 lessons, respectively, pre and post
intervention. Pre and post intervention testing took place
between February and June 1999 and August to December
2000, respectively.

The Move It Groove It intervention

The five strategies undertaken as part of the MIGI 1-year
intervention fell under two main headings, (1) supporting
teachers, and (2) creating supportive environments and
healthy school policies. The strategies used were school
project teams, a buddy program, professional development
for teachers, a project Web site, and funding for purchase of
equipment.

On recruitment to MIGI, schools established a project
team to coordinate the project locally and to provide a
“whole school approach.” MIGI project staff recommended
that the team include the school principal, relevant teachers,
parents, the school’s preservice teacher (the “buddy” ), a
health worker, and any interested upper primary school
students; however, the final makeup was left to the school.
The individual teams aimed to select and customise policy
and environmental strategies for their school.

The buddy system was seen as a significant strategy to
improve PE teaching in terms of increasing PA levels and
FMS mastery and entailed the matching of preservice teach-
ers (third year education students) with generalist teachers
in intervention schools. Buddies provided updated strate-
gies, resources, and knowledge in increasing PA during PE
lessons and increasing FMS mastery, and the generalist
teachers provided teaching knowledge and experience for
the preservice teachers. Buddies also distributed resources
on personal development, health, and physical education to
teachers, helped teachers access resources, particularly the
web site, and participated on school project teams. As the
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program was incorporated under a health and fitness elec-
tive at the local university, there were also certain unit
requirements such as attendance at schools, attendance at
weekly tutorials, participation in school project teams, sub-
mission of a journal and assignments for assessment, and an
end-of-term presentation.

There were two buddy intakes. The first group com-
menced June 1999 and finished in December 1999 and the
second group commenced in February 2000 and finished in
June 2000. Both intakes partook in a five-day training pro-
gram that included familiarisation with DET resources and
priorities, general PE teaching strategies, strategies to teach
fundamental movement skills, and lesson planning using the
personal development, health, and physical education syl-
labus.

A MIGI web site was produced, containing resources for
teachers such as lesson plans, ideas and activities, FMSs,
i.e., how to test and how to teach; planning, assessment,
and evaluation, ideas regarding policies, environmental
changes, and community involvement with regard to PA in
schools, and links to other useful sites. The content came
from relevant published resources as well as buddies’ con-
tributions. It was password protected so that only interven-
tion schools could access it.

Schools were also offered a nominal amount ($AU375.00)
to purchase equipment to assist them in maximising PA.
Schools had to itemise requested equipment and explain
how purchase would contribute to the achievement of one or
more MIGI goals.

Finally, four workshops were conducted for teachers in
intervention schools, one to introduce the project, one in
mid project to share progress reports and project updates,
and two on improving teaching strategies of fundamental
movement skills and dance in direct response to teachers’
expressed professional development needs.

Skills and their measurement

The eight FMSs tested were the static balance, sprint run,
vertical jump, kick, hop, catch, overhand throw, and side
gallop (Table 1). These were selected because (1) they have
been clearly defined and successfully measured in other
studies, (2) they are recognised as vital to development of
higher skills, (3) they should ideally be mastered by the time
children complete year 4, and (5) as a set, they favour
neither boys nor girls [31,38,44]. Skill components were
assessed by using a written protocol in accordance with
methods of the NSW DET resource on FMSs [39]. Briefly,
groups of children were taken to each testing station, a
trained tester demonstrated an FMS, asked each child to
perform it five times, and rated each component of that FMS
as present or absent. This was done without the tester
providing any verbal feedback. A component was deemed
as present if the child performed it on at least four of the five
trials [45].

PE observation tool

The validated System for Observing Fitness Instruction
Time (SOFIT) was used to assess PA levels and lesson
context [46,47]. Standard guidelines were followed except
for minor modifications resulting from piloting in local
schools. Briefly, four children were randomly selected prior
to the start of the PE lesson. The first child was observed for
12 periods of 20 seconds each and the PA level (1–5) and
lesson context (management/instruction, skill practice,
game, fitness, or other) recorded at the moment the time
period ended. A particular context was attributed to an
observation on the basis of more than 50% of the children
being engaged in that context. Once the 12 observations
were completed on the first child, the second child was
observed for 12 periods, followed by the third and fourth
child. If any lesson time remained after the fourth child was
observed, the first child was observed again and the cycle
repeated until the lesson ended.

Testers and training

FMS testers were trained by using established protocols,
by an experienced tester from the NSW School Fitness and
Physical Activity Survey [31]. Training included repetitive
rating, by each prospective tester, of children performing

Table 1
Baseline levels and observed changes in FMSa Mastery � Near Mastery
(MNM) in nine intervention schools

Skill/gender Baseline
%MNM

% change
(int/control)

Z (P)

Sprint/run
Boy 38.75 25.70 3.96 (�0.001)*
Girl 26.31 21.56 1.04 (0.149)

Side gallop
Boy 48.13 21.91 3.72 (�0.001)*
Girl 65.70 21.72 1.65 (0.049)*

Kick
Boy 55.4 21.10 3.65 (�0.001)*
Girl 16.8 12.11 1.99 (0.023)*

Throw
Boy 61.99 14.38 1.82 (0.034)*
Girl 21.13 7.22 1.73 (0.042)*

Jump
Boy 30.07 14.28 2.661 (0.004)*
Girl 37.54 16.44 2.79 (0.002)*

Hop
Boy 35.82 11.39 0.94 (0.174)
Girl 38.44 11.40 1.78 (0.037)*

Catch
Boy 51.10 11.38 3.51 (�0.001)*
Girl 38.13 22.72 3.64 (�0.001)*

Balance
Boy 68.61 9.13 1.41 (0.079)
Girl 73.16 8.08 0.85 (0.197)

a Fundamental movement skill.
* Changes significant at P � 0.05.
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each FMS on a video, previously rated by a panel of experts.
The required observer accuracy agreement rate was �85%.
Interrater reliability was subsequently checked during field
observation periods in schools on sets of 48 scores for every
observer pair (mean kappa � 0.61, representing fair to good
agreement [48]).

For PE, observers were trained in the modified SOFIT
system [46]. The required observer accuracy agreement
rate was �90% against a SOFIT gold standard video
[34]. Interobserver reliability checks were conducted op-
portunistically on 13% (30 of 231) of lessons. Mean
agreement rates for activity level (96.1%) and for lesson
context (97.9%) compared favourably with those of
McKenzie et al. [34].

Data and analysis

For FMS analysis, the binary variable “mastery plus
near mastery” (MNM) was created, with value 1 if all, or
all but one, components of a skill were correctly per-
formed and value 0 if the child did not attain this standard
(skills either had five or six components). For PA anal-
ysis, a binary variable was constructed from the five-
point SOFIT rating to classify the observed child as
engaged (1) or not (0) in moderate to vigorous PA
(MVPA � SOFIT category 4 or 5). A vigorous physical
activity (VPA � SOFIT category 5) binary variable was
created in the same manner for a subanalysis to determine
what part of any overall change in MVPA was due to the
VPA component. The above were used as dependent
variables in multiple hierarchical logistic regression
models to determine intervention effects [49,50]. The
data were modelled as constituting a hierarchy of nested
sources of variation so that for FMSs, child observations
were nested in schools, and for PA, child observations
nested within lessons and lessons within schools.

Models were built up from the basic variance compo-
nents (intercept only) models by adding independent
variables one at a time. Dummy-coded variables for
school year and child gender were added to adjust the
estimates for subsequent variables regardless of whether
they were found to be significant predictors. This re-
flected expectations that PA indicators vary with age and
gender. For PE analysis, other covariates included
dummy lesson context variables, a dummy teacher gen-
der, and the variables lesson start time (hours from 9:00
AM) and lesson duration (minutes). For PA analysis,
apart from school year and child gender, any independent
variable found not to have a significant effect in either the
MVPA or VPA models was removed. Second order pe-
nalised quasi-likelihood (PQL2) [50,51] estimates and
standard errors were obtained. Parameter estimates were
considered significant (two-tailed at � � 0.05) if they
were 1.96 or more times their standard errors.

Results

Fundamental movement skills

Baseline FMS results from MIGI have been presented
previously as a cross-sectional survey of 18 schools [52]. In
summary, less than half (47%) of all tests on all children
rated as MNM. Static balance was most mastered (MNM
75%) followed by the side gallop (MNM 59%). The poorest
performance was for the jump and sprint (MNM 38% and
40%). Gender-specific profiles differed substantially. Al-
though balance was the most-mastered skill for both boys
and girls, the skills best achieved thereafter by boys (throw
and kick) rated as the poorest for girls. Conversely, the hop
and side gallop, which rated, after balance, as the skills best
mastered by girls, were among the more poorly performed
skills for boys. These differences between genders were
mostly significant (�2

throw � 84.84, df � 1, P � 0.001;
�2

kick � 134.53, df � 1, P � 0.001; �2
hop � 1.80, df � 1,

P � 0.179; �2
side gallop � 14.60, df � 1, P � �0.001).

Year 3 and 4 MNM level comparisons provided a devel-
opmental insight into FMSs. For boys, the least difference
(0%) occurred in the jump (�2 � 0.12, P � 0.97), the least
mastered skill in year 3 (MNM � 33%). The greatest
development was apparent in the kick with a 7.0% (�2 �
2.526, df � 1, P � 0.112) difference from an initial 55.0%.
For girls, the least change was apparent in the hop with a
3.2% (�2 � 0.489, df � 1, P � 0.485) increase from 44.0%
and the greatest was a 19.0% improvement from 34.2%, for
the catch (�2 � 18.014, df � 1, P � 0.001).

At follow-up, improvements in the intervention group
compared to controls were observed in every FMS for both
boys and girls. Overall, there was a highly significant 16.8%
improvement for all skills combined (z � 9.64, P �
0.0001). The smallest change was a 7% improvement in
throwing among girls and the largest was a 26% improve-
ment in sprint run for boys (Fig. 1). Most of the improve-
ments were significant (13 of 16).

Fig. 1. Percent improvement in mastery � near mastery for intervention
group relative to control.
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Moderate to vigorous PA in PE lessons

Baseline results of PE PA have been presented else-
where as a cross-sectional survey of the 18 schools [53]. In
brief, PE lessons commenced between 9:00 AM and 2:55
PM, with a mean duration of 21 minutes (range 12 to 46
minutes). The median number of observed lessons within
each school was 12. The year breakdown was 21% year 3,
54% years 3/4 composite, and 25% year 4.

The overall adjusted mean %MVPA for baseline obser-
vations was 34.7% (Table 2). Of potential predictors, lesson
duration and school year were nonsignificant (but year was
retained to adjust estimates of remaining variables). Girls
were significantly less physically active than boys. Teacher
gender was a nonsignificant predictor for MVPA (but was
left in the model as it was a significant predictor of a
subanalysis of the VPA component). Lesson start time was
significant, with activity levels declining as the day pro-
gressed. Lesson context was significant with %MVPA
highest in the context of fitness, followed by skill, game,
and last, management/instruction.

Follow-up analysis (of pre plus post) data revealed a
4.5% nonsignificant increase in %MVPA in intervention
schools, compared to control schools (z � 1.33, P � 0.09).
A specific analysis of the vigorous (VPA) part of MVPA
indicated that most of the observed increase in MVPA
was due to changes in vigorous PA (VPA � SOFIT level
5) in that intervention schools showed a significant 3.3%
increase in VPA compared to controls (z � 2.43, P �
0.008).

In descriptive analysis of the combined pre plus post
data, child gender and context again emerged as significant
predictors of MVPA [53]. Start time was no longer signif-

icant, suggesting a reverse trend or larger variation in rele-
vant follow-up data. Teacher gender became a significant
predictor such that lessons of male teachers were more
active. The predictive model for MVPA explains approxi-
mately equal amounts of variance at lesson (20%) and
school levels (18%). The variance components (null) model
revealed considerably more variance at the “ lesson within
school” (86%) than at the “school” level (14%) (Table 3).

Lesson context

Because the MIGI intervention encouraged teachers to
focus on activity and skill acquisition during PE lessons, a
further series of logistic regression models were run to test
for changes in the proportion of lesson time spent in each
context within intervention schools compared to controls.

Table 2
Estimated mean percentages and 95% confidence intervals (CIs) of
moderate to vigorous physical activity (MVPA) for each predictor
variable computed at “average” levels of the other variables

Variablea MVPA

Mean % L CL %b U CL %c

Constant 34.7 29.8 39.9
Boys 36.2 31.2 41.6
Girls 33.2 28.4 38.4
Male teacher 34.4 28.7 40.5
Female teacher 35.0 30.1 40.3
9:00 AM 39.5 32.7 46.7
11:00 AM 34.7 29.8 39.9
1:00 PM 30.2 25.1 35.8
Fitness 61.9 56.0 67.5
Skill 46.4 40.5 52.4
Game 42.6 37.0 48.4
Manage/Instruct 17.1 14.1 20.7

a Values were computed for a year 4 class at “average” levels of the
other variables (i.e., child and teacher gender ratios of 50:50, whole
sample lesson context proportions and 11 AM start).

b Lower Confidence Limits.
c Upper Confidence Limits.

Table 3
Follow-up parameter estimates and standard errors from variance
components and predictive models for %MVPA

Null model Predictor model

Coefficient SE Coefficient SE

Fixed effects
Intercept �1jk �0.3970 0.0850* �1.205 0.154
Posta �2jk 0.142 0.101
Intrvntb �3k 0.070 0.171
Post*intrvntc �4jk 0.184 0.138
Start timed �5ijk �0.008 0.026
Girl childe �7ijk �0.191 0.027
Female teachere �8jk �0.307 0.074
Fitnessf �10ijk 1.841 0.053
Gamef �11ijk 1.023 0.039
Skillf �12ijk 1.274 0.041
Otherf �13ijk 0.694 0.175

Random effectsg

School V1k 0.102 0.043 0.084 0.038
Lesson u1jk 0.537 0.042 0.422 0.036
Childh e0ijk 1.000 0.000 1.000 0.000

Statistics
ICC � �1

i 0.160 0.166
�2

j 0.832 0.838
R1

2 k 0.208
R2

2 l 0.183

a Post variable, i.e., baseline or follow-up.
b Intervention-variable, i.e., intervention or control.
c Post � intervention variable, i.e., interaction to determine effect of

intervention.
d Beginning time of lesson in hours from 9:00 AM.
e Dummy codes to represent child and teacher gender (reference cate-

gory � male).
f Dummy codes to represent lesson context (reference category � class

management/instruction).
g Variance components and their standard errors (SE).
h These values are default.
i �1 � proportion of (school and lesson within school) variance at the

school level.
j �2 � reliability of mean of 12 (the median) lessons as measure of a

school.
k R1

2 � proportion of lesson variance accounted for.
l R2

2 � proportion of school variance accounted for.
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This revealed an increase in time spent on skill training (�
� 0.413, z � 6.55, P � 0.001), no significant change in
time spent on management/instruction (� � �0.002, z �
0.038, P � 0.49), a decrease in time spent on fitness (� �
� 0.404, z � 5.32, P � 0.001), and a decrease in time spent
on games (� � �0.120, z � 2.14, P � 0.016) relative to
controls (Fig. 2).

Because the intervention also encouraged teachers to
increase child activity during fitness, skill, and game con-
texts of PE, a further series of logistic regression analyses
was conducted to test the hypotheses that within interven-
tion schools, changes in MVPA would occur within these
contexts. This revealed that during “fi tness” there had been
a significant increase in %MVPA (� � 0.608, z � 3.07, P
� 0.001). During “skill” there was no change (� � 0.137,
z � 0.86, P � 0.19) and during “game” there was a decrease
in %MVPA (� � �0.290, z � 1.66, P � 0.045).

Discussion

Changes in FMS mastery

In view of the brevity of the MIGI intervention, FMS
outcomes were substantial. It is clearly possible to improve
year 3 to 4 childrens mastery of FMSs in a brief time frame
through a well-planned, collaborative intervention. Gains
reported here are over and above those due to the usual
development as a child moves from one year to the next
[52]. They also represent a large proportion of the overall
improvement that normally occurs in the mastery of these
skills between years 4 and 10 [31].

Gender differences found in other studies were corrobo-
rated by our baseline findings [28,30,44,54,55], and it was
heartening to find that overall, the degree of improvement
was similar for boys and girls, suggesting that at a broad
level the intervention strategies suited both genders. Fur-
thermore, it was promising to find substantial improvements
had been made among boys and girls in some of their less

mastered skills (i.e., boys’ jumping, sprinting, and side
galloping, and girls’ sprinting, jumping, and catching). Oth-
ers have also found that by developing supportive gender-
specific social environments for learning, it may be possible
to substantially diminish differences in performance of boys
and girls [56].

It is unclear why some skills proved more amenable to
change than others. For example, the smallest improve-
ments for boys were in the hop, catch, and balance, which
initially represented poor, mid, and well-mastered skills.

Until a long-term follow-up is done, it will not be pos-
sible to establish whether gains due to the MIGI interven-
tion will be sustained. Furthermore, if they are, then to what
degree and for how long will an improvement remain com-
pared to unexposed children, and what effect will the rela-
tive improvement have in terms of participation in recre-
ational PA and organised sporting activities? If the
underlying assumptions on which the MIGI rationale for
targeting FMSs do prove correct, then children from the
nine intervention schools who were exposed to MIGI strat-
egies will have more confidence to become physically ac-
tive, will become involved in more organised sports, and
will remain more active than their lesser skilled peers
throughout their lives [9,41,59].

Changes in physical activity level

The mean percent MVPA of 34.7% at baseline (Table 2)
is well below recommended levels and comparable to that
found by McKenzie et al. [34] of 36.2%. The change in
MVPA, while nonsignificant, was in the right direction.
That VPA did increase significantly supports qualitative
feedback from the teachers, during professional develop-
ment, that they believed they were increasing PA in their PE
lessons. It also suggests that if MIGI had continued for 3
years it may have achieved results more akin to the Child
and Adolescent Trial for Cardiovascular Health (CATCH)
project.

What was achieved, however, does not translate into a

Fig. 2. Changes in intervention physical education context proportions after adjustment for changes in controls.
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meaningful contribution toward recommended children’s
PA requirements. Since the proportion of MVPA at baseline
was only 7.04 minutes of an average lesson of 21.2 minutes,
the increase of 4.53% in MVPA only translates to an extra
58 seconds per lesson. Even if a child participated in three
PE lessons per week, they would only partake in approxi-
mately three more minutes of MVPA.

Our finding that MVPA levels were significantly higher
for boys than girls supports the findings of McKenzie et al.
[34]. However, McKenzie claimed the result was due to
boys being more active than girls during free play oppor-
tunities within PE lessons. While our study confirms the
findings of others, that boys are more active than girls
during free play in the playground [32,42,58], such free
playtime was almost nonexistent during PE lessons in MIGI
(1.3% of lesson time) compared to the 5.2% reported by
McKenzie et al. [34]. This suggests other factors may be
responsible for boys’ greater overall activity in MIGI. Fur-
ther research into such gender differences may highlight
strategies for enhancing activity levels of girls during PE
lessons.

Likewise the impact of teacher gender on children’s
activity levels is also worthy of further investigation. Only
one other study could be located, regarding influence of
teacher gender on PE lessons, which examined teacher time
spent on varying lesson contexts and found there were no
significant differences between the lessons taught by male
and female teachers in any lesson context [59]. Most other
major studies on levels of PA among primary school chil-
dren in PE lessons have not recorded information on teacher
gender [32,35,58,60,61].

Improved FMS or increased PA

In aiming to increase PA levels in PE lessons, it was
thought that a decrease in the proportion of lesson time
spent in management/instruction and/or an increase in the
time spent in fitness would produce the desired result. What
actually occurred was that the proportion of management/
instruction did not change, skill increased, and fitness and
games decreased. We had also envisaged that if teachers
structured each context stream to promote more PA, this
would also effectively raise the PA of the lesson. This did
not occur, with fitness context being the only context to
become more active (possibly due to one of the MIGI
emphases, which was to increase warm-up and cool-down
activities). These results are both possible explanations for
the small nonsignificant increase in MVPA.

Increased time spent in skill context is probably reflec-
tive of teachers putting more emphasis on teaching FMSs,
and may underlie the impressive results in FMS mastery.
That skill context did not become more active, and that time
spent in fitness decreased, is disappointing as it suggests that
the objective of improving children’s skills may have coun-
tered that of increasing PA. Less time spent on games could
also be because of the increased emphasis on skill develop-

ment but can be considered a positive outcome in that game
context was not as active as skill, and does not have the
same emphasis on the learning of FMSs. That the proportion
of time spent on management/instruction did not change
highlights that it may be difficult for teachers to reduce the
time spent on these aspects of PE teaching. We recommend
further research to establish the minimum necessary time
teachers might spend on management/instruction.

Study limitations

A potential and unavoidable limitation of the study de-
sign is that most schools required MIGI to inform them of
what lessons were to be observed prior to the observation.
This theoretically gave the schools a chance to structure the
lesson differently to a ‘ typical’ lesson. However, even if
teachers occasionally restructured their lessons, there was
little likelihood of systematic bias in measured variables due
to (1) the range of school type and setting, (2) the lengthy
time period of observations (4 months), and (3) that teachers
were not aware of what we were measuring, and (4) how the
measurement was performed.

An improvement to the study, had more resources been
available, would be to have recorded and analysed primary
lesson focus. MIGI only recorded broad context categories
of “fi tness,” “ skill,” “ game,” “ management/instruction,”
and “other,” rather than detail about the type of activity the
children engaged in, e.g., soccer, dance, or cricket. Such
information may have enabled us to discover which partic-
ular games, skill practice activities, or fitness activities have
higher PA levels. This information would be invaluable to
schools wishing to increase PA levels and is recommended
as a focus for future research.

Conclusions and implications for future intervention and
research

The U.S. National objective is that regardless of the
focus of the lesson, the aim should be for children to be
engaged in MVPA for at least 50% of the lesson [9]. MIGI
was aiming toward this goal, primarily by following the
suggestion of Simons-Morton et al. [36] that PE lessons
should be restructured to spend less time in management/
instruction and more time generally in fitness activity.

While these are fine recommendations in principle, MIGI
has demonstrated that there is a dilemma between keeping
children active in PE and furthering development of FMS.
Theoretically, it is possible to utilise strategies that work on
skill development and keep PA levels high (i.e., circuits/
tabloids). However, furthering skill development will also
require a proportion of time spent on skill instruction, which
can lower PA levels. Further investigation is needed to
explore how to improve children’s mastery of FMS within
a PE lesson without compromising the PA levels of chil-
dren.

In summary, while PE lessons can be improved and
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restructured to become more active, future health promotion
interventions must weigh up what resources will provide the
best value for money in terms of gain that significantly
contributes to children meeting recommended levels of PA.
In Australia, no health promotion intervention as large as
the CATCH program [47] has ever been implemented. If
projects are unlikely to be on such a scale, then it may be
more useful to concentrate on increasing PA in other ways.

Increasing the number of PE lessons per week may be a
more appropriate target, as an extra daily fitness lesson of 20
minutes would possibly achieve a greater change in terms of
minutes per week of PA than raising the PA level within the
lesson. In this we concur with the recommendations of
Kemper [62], from a review of research into the role of
paediatric exercise, that we need to “ . . . enhance current
levels of physical activity by increasing the number of
lessons of PE to at least one lesson per school day. At the
same time the quality of the PE lesson has to be changed
placing more emphasis on improving physical skill devel-
opment and on motivating children to be active in their free
time.” It is therefore recommended that future interventions
focus on encouraging and supporting schools to increase the
total weekly time spent in PE lessons with a lesson focus on
improving children’s FMS mastery.
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