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Abstract
Background Although physical activity has traditionally been thought to compete with academic
activities in terms of academic performance outcomes, more recent studies have suggested that the brain
health bene�ts of exercise could in theory compensate for this. However, to date no adequately powered
prospective studies have attempted to reconcile these two competing possibilities. The objective of this
study is to determine the direction and magnitude of the association between physical activity and
academic performance in a large prospective sample of adolescents. Methods Linear regression mixed
models with random intercepts and multinomial ordinal generalized estimating equations were employed
to analyze the relationship between measures of physical activity and academic performance from the
COMPASS study (N=9,898 linked participant data cases from year 2 (2013-2014) to year 4 (2015-2016)).
Results The linear relationships between minutes of moderate to vigorous physical activity and academic
performance (English: r= -.047, p<.000; Math: r= -.026, p=0.008) as well as meeting the national physical
activity guidelines and academics performance (English: est =-0.052, p=.004; Math: est = -0.052, p=.028)
were negative and trivial in magnitude. Organized sport participation showed slight positive associations
with academic performance, but these were also of trivial magnitude. Conclusions Physical activity does
not predict academic achievement prospectively in this population sample; �ndings suggest no net cost
or clear bene�t in relation to academic performance. Advocacy for physical activity programming for
adolescent populations may best be undertaken with reference to lack of net academic performance cost,
rather than presence of bene�t.

Background
Regular physical activity has physical and mental health bene�ts, including enhanced cardiorespiratory
�tness, a decreased risk of type 2 diabetes, reduced mortality, as well as improved mood and reduced
depressive symptoms [1–5]. Exercise regimes also improve the functional and cognitive capacity of older
adults [6, 7]. The latter effects appear especially salient for brain regions supporting cognitive control and
memory [7–11]. These “brain bene�ts” of exercise may be present throughout the lifespan and may be
especially important for adolescents whom rely on such functions in the academic sphere [10, 12–14].
Despite the evidence supporting the association between exercise and enhanced brain function, it is not
clear to what extent such enhancements translate into improved academic performance.

In contrast, the removal of physical activity from school curriculums decades ago across North America
was often rationalized based on an assumption that physical activity programming competes for time
with academic subjects.  Effectively, this perspective posited a negative effect of physical activity on
academic performance based on time competition between the two. The “brain-bene�t” and “time-
competition” hypotheses pertaining to physical activity and academic performance both posit a
signi�cant relationship, but in opposite directions. Understanding the nature of this relationship is
therefore important to inform future physical activity programming for adolescents.
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Systematic and meta-analytic reviews of the literature have shown variable results ranging from null to
small positive effects of physical activity interventions (both acute and long-term) on academic
performance [15–20]. However, among the studies reviewed there is a high degree of variability in the
quality of the study designs, a limited number of studies with su�cient power, as well as a large degree
of heterogeneity in the intervention components and academic outcomes assessed [16–18]. More
problematic is the inability to achieve blinding (single or double) in such trials. For these reasons,
longitudinal study designs may have something important to add to the evidence base, particularly when
they are relatively large in size.

The results of previous longitudinal analyses examining the relationship between physical activity and
academic achievement in adolescence have also been variable. Several studies have found small to
moderate associations [21–24], and some have found null associations,[25] although the sample sizes
have been limited in some cases and the absolute effect sizes have been relatively small.

The current study endeavours to address the limitations present the literature through the use a large
prospective population-based dataset to evaluate the “time-competition” and “brain-bene�t” hypotheses,
as well as the possibility of a null effect. We examine the association separately for two indicators of
academic performance (English and Math grades) and three different parameters of physical activity
(minutes of moderate-to-vigorous physical activity, percent achieving national activity guidelines, and
organized sport participation). The secondary aim of this investigation is to discover the direction of this
relationship, if a signi�cant association is present. In keeping with prior smaller scale studies, we
hypothesized that the prospective association between physical activity and academic performance
would be positive in direction and small-to-moderate in magnitude. The large sample size and
longitudinal nature of COMPASS study provides statistical power and a more de�nitive representation of
the direction and magnitude of association than possible in any prior study.

Methods
Design:

The COMPASS study is an ongoing prospective cohort study (2012-2021) that collects annual
hierarchical longitudinal data from a convenience sample of secondary schools in Ontario and Alberta,
Canada (grades 9-12). A total of 89 schools were sampled, 79 in Ontario and 10 in Alberta. The study
examines the impact of school policies and programs on a variety of student health behaviours, including
physical activity, health eating, substance use and mental health, as well as academic achievement.
Details of the COMPASS study, including sampling and data collection are available online
(www.compass.uwaterloo.ca). The COMPASS study was approved by the Human Research Ethics Board
at the University of Waterloo. This study uses data from years 2 (2013-14) and 4 (2015-16) of the
COMPASS study.

 

http://www.compass.uwaterloo.ca/
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Participants:

In year 2 (2013-2014) and year 4 (2015-2016) of the COMPASS study, participants were recruited using
active-information passive-consent permission protocols. The parents or guardians were mailed an
information letter and then were asked to either call or email the COMPASS recruitment leader in the event
that they did not want their child to participate, and students could refuse to participate at any time. In
year 2, 45,298 students (participation rate 80.2%), while in year 4, 40,436 students (participation rate
79.9%) participated. The majority of missing respondents were from absenteeism or scheduled spares at
the time of the data collection.

Students were linked anonymously over time using a self-generated identi�cation code. Details of the
data linkage process are described elsewhere [26]. This study examined a longitudinal sample of 11,220
students who were successfully linked across years 2 and 4 of the study. Among this group, students
with missing data on any of the measures included in the analysis were excluded, resulting in a �nal
longitudinal sample of 9,898 students. 

 

Data Collection Tool:

The COMPASS student questionnaire (Cq), is an anonymous, self-administered questionnaire and was
used to collect student level data on a number of health-related outcomes such as obesity, sedentary
behaviour and substance use, as well as correlates on behaviours and demographic attributes [27]. Cq

data was collected as large whole-school samples during class time and was therefore designed to be
completed in one 30 to 40-minute class period [27]. Survey items were chosen in order to meet both
science- based and practice-based concerns.

 

Measures:

Physical Activity Measures

Students completed two questions on the Cq regarding their daily number of minutes of both vigorous
and moderate physical activity. Vigorous physical activity was de�ned as activities such as “jogging,
team sports, fast dancing, and any other physical activities that increase your heart rate and make you
breathe hard and sweat.” Moderate physical activity was de�ned as “lower intensity activities such as
walking, biking to school, and recreational swimming.” Based on responses to these questions, a
continuous measure of average daily moderate to vigorous physical activity (MVPA) was calculated.
Additionally, a binary measure of whether students met the minimum Canadian physical activity
guidelines of at least 60 minutes of MVPA per day was utilized. The measures were found to have high
test-retest reliability and were signi�cantly correlated with accelerometer-measured behaviours [27]. While
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the correlation between self-report and accelerometer measures were low to modest, the results are
comparable to most other studies using accelerometers to validate self-report physical activity [27].

Students were also asked about their participation in intramural, varsity and league sports. To determine
intramural sports participation students were asked “Do you participate in before-school, noon hour, or
after-school physical activities organized by your school?” To determine varsity sports participation
students were asked “Do you participate in competitive school sports teams that compete against other
schools?” To determine league sports participation, students were asked “Do you participate in league or
team sports outside of school?”

 

Academic Achievement Measures

To measure academic achievement, students were asked questions about their most recent math and
English grades with the questions “In your current or most recent Math course, what is your approximate
overall mark?” and “In your current or most recent English course, what is your approximate overall
mark?” Response options ranged from “Less than 50%” to “90% - 100%.” Grade categories were treated as
continuous variables ranging from 1 to 6, with 1 indicating “Less than 50%” to 6 indicating “90% - 100%.”

 

Control Variables

Students were also asked demographic information on grade, sex, ethnicity and weekly spending money
(as a proxy for socioeconomic status). To assess ethnicity, students were asked “How would you describe
yourself,” and could select any number of response options of “White”, “Black”, “Asian”, “Aboriginal (First
Nations, Metis, Inuit)”, “Latin American/Hispanic” and “Other”. Due to sample sizes, response options
were collapsed to “White”, “Asian”, “Other” and “Mixed”. To assess socioeconomic status, students were
asked “About how much money do you usually get each week to spend on yourself or save?” Response
options ranged from “Zero” to “More than $100”, as well as “I don’t know”.

Additional control variables included students’ perceived importance of grades, time spent sleeping, and
time spent doing homework. To measure perceived importance of grades, students were asked their
agreement with the statement “Getting good grades is important to me”. Response options were
collapsed into “Strongly agree”, “Agree” and “Disagree/Strongly Disagree”. Time spent sleeping and doing
homework were measured in minutes per day based on answers to the question “How much time per day
do you usually spend doing the following activities?”

 

Statistical Analysis:



Page 6/24

Descriptive statistics were calculated for all variables in the analysis at baseline (year 2), as well as
academic achievement variables at follow-up (year 4). Effect sizes were calculated for the relationship
between baseline physical activity and grade at follow-up using correlations and Cohen’s f as effect size
estimates (for raw and covariate-adjusted effects, respectively).

Sequential linear regression mixed models with random intercept, and multinomial ordinal generalized
estimating equations (GEE) models were used to examine the association between baseline physical
activity and sports participation on both academic outcomes at follow-up. All models controlled for
baseline school grade, sex, ethnicity, weekly spending money, perceived importance of grades, time spent
sleeping and time spent doing homework, as well as corresponding baseline Math/English grade. Models
also accounted for school-level clustering, with the assumption that students from the same school will
be more alike than students from different schools. However, equivalent non-clustered models were used
to calculate Cohen’s f effect sizes. All analyses were conducted using the statistical software SAS 9.4.
The procedure PROC MIXED was used for linear models and PROC GENMOD was used for the logistic
GEE model. Statistical signi�cance was set a p < 0.05 for all analyses. 

Results
Baseline descriptive information, including the demographic, academic and physical activity
characteristics of the longitudinal sample (N=9,898) can be found in Table 1. At year 2, 52% of the
participants met the national physical activity guidelines (60 minutes/day), and 53% of participants met
the guidelines at year 4. In addition, students completed a mean 122.11 minutes (± 81.31) average daily
MVPA at baseline, and a mean 114.35 minutes (± 84.53) at follow-up. In terms of academic achievement,
the majority of students received Math and English grades in the 80-89% range (33% and 40%
respectively) at baseline. This was consistent with the majority at year 4 follow-up (Math 29% and
English 42%).

Zero-order Pearson correlation coe�cients linking baseline average daily MVPA with subsequent
academics were statistically signi�cant, but negative in direction and trivial in absolute magnitude
(English: r= -.047, p<.000; Math: r= -.026, p= .009). This association is consistent with the covariate-
adjusted linear regression models, which revealed a signi�cant negative but trivial magnitude association
between average daily MVPA at baseline and both academic outcomes at follow-up (Table 2&3; English:
est=-.000, p=.029; Math: est =-.000, p = .019). The Cohen’s f effect size for this relationship was also
negative but trivial in magnitude (Table 4; English: f=-.022; Math: f=-.022). Figure 1 provides a graphical
representation of the Cohen’s f effect sizes for all relationships between physical activity predictors and
both English and Math achievement. 

Similar to average daily MVPA, the likelihood of better academic performance was lower as a function of
meeting the national physical activity guidelines (English: est =-0.052, p=.004; Math: est = -0.052, p=.028)
in covariate-adjusted models; again however, the effect was trivial in absolute magnitude (English: f=-
.030; Math: f=-.022).
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Organized sport participation was signi�cantly associated with higher grades in Math and English, but
the magnitude of these associations approached zero (Table 4; Figure 1). Overall, effect sizes for activity
predictors academic outcomes were only about 30% or less of the threshold for a “small” effect (f=.14) by
Cohen’s interpretive conventions.

Categorical analysis of baseline physical activity variables and both academic outcomes using
multinomial ordinal GEE models are presented in Table 5. In general, the results were consistent with the
continuous analysis. 

Discussion
The present investigation examined the magnitude and direction of the relationship between three
indicators of physical activity (minutes of MVPA, percent achieving national physical activity guidelines,
and organized sports participation) and two indicators of academic achievement (English and Math
grades) in adolescents. Both continuous and categorical analyses of the variables found near-zero
magnitude associations between physical activity at baseline and academic performance outcomes at
follow-up. Similarly, meeting the national physical activity guidelines at baseline had no substantive
bene�t in relation to academic achievement at follow-up. In short, there was little support for a
hypothesized net bene�t of physical activity on academic performance. 

Conversely, no evidence of adverse impact of physical activity was observed, indicating that higher levels
of physical activity may have no effect overall on improving academic achievement at follow-up. The
current study effectively suggests that the fears regarding the time competition between physical activity
and academics may be, on the whole, not well founded. These results gain credibility when the sizable
nature of this study is considered, as this was the single largest study to date that examined this potential
association and the only population survey of this nature. All parameter estimates were highly precise
(i.e., narrow con�dence intervals) and generalizable to the larger population from which the sample was
drawn.

This study has found little evidence of bene�t from MVPA or from meeting the national physical activity
guidelines on either indicator of academic achievement. Previous literature has hypothesized a positive
relationship between the two variables as it is thought that the brain health bene�ts observed from
exercise could be contributing to an increase in academic performance, as regions associated with the
observed “brain bene�ts” of exercise are also important for academic attainment [9, 10, 12, 13, 15]. 

A reliable but trivial bene�t of varsity sport participation was observed in relation to academic
performance, but this may or may not be of practical importance. Any such bene�t could be driven solely
by minimum academic requirements for participation in varsity athletics, for example. However, it is also
the case that the more complex social environment offered by sport participation (compared to
unstructured physical activity alone) could bene�t brain development [28]. In addition, the social bene�ts,
such as the formation of formal or informal academic assistance on school-based teams that do not
work through the brain could potentially lead to slightly enhanced academic performance that has
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nothing to do with the brain per se. Finally, it is also possible that adolescents could experience other
mental, social or physical health challenges that adversely impact both academic and sport participation,
producing a similar pattern to what has been observed in this study.

Finally, the current �ndings provide a good example of the disjunction between effect size and statistical
signi�cance in large samples. Here we have documented trivial magnitude effects that are highly
statistically signi�cant simply because of the large sample size. Given the very narrow con�dence
intervals around our estimates of association, we can be quite con�dent in the precision of our estimates
of the relationship magnitude between physical activity and academic achievement. This is an instance
where the effect magnitude and con�dence intervals are the focus of discussion rather than p-value [29].

The strengths of the current investigation include the use of a large longitudinal sample and high external
validity. In addition, the COMPASS survey is a reliable and valid measure concordant with national
surveillance tools and public health guidelines, which also lends to the credibility of the �ndings [27].
Weaknesses include the use of self-reported physical activity and academic achievement measures, both
of which may be subject to social desirability bias. The use of self-reported measures also contributed
missing data, which limited the available sample size for this study to a certain extent. Such in�uences
may have impacted the magnitude and signi�cance of the relationships examined. Future studies should
include the use of accelerometers as a more objective measure of physical activity, and record the actual
grades received in English and Math as opposed to collecting academic performance as a self-reported
measure. It would also be bene�cial to examine the longer-term exercise and academic trends over the
lifespan to provide an even more accurate measure of the effect.

Conclusions
While a near-zero effect of physical activity on academic performance was observed, the design and
large sample size of this study provides a more accurate estimation of this effect than any previous
study to date. Therefore, this study contributes to current literature surrounding the potential academic
impact of physical activity, as it is lacking in studies of this size and power.

While the current �ndings are not consistent with an assumption of strong academic bene�ts of physical
activity, the results do not provide clear support for the “brain bene�t.”  On the other hand, the lack of non-
trivial negative relationship fails to support the “time cost” hypotheses.  It is possible that both are
actually correct and that they are mutually opposing forces resulting in a near-null overall association
over time, but we can say that the net effect of such opposing factors may be a near zero association.
Future studies should examine the possibility of mutual offsetting of time cost and brain bene�t in
relation to physical activity in the academic context.

            From a policy perspective, these �ndings in suggest that advocacy for inclusion of physical
activity programming and participation among adolescents should be based on the lack of net adverse
impact on academics (i.e., time cost) and not speci�cally on expectation of net academic bene�t.  As
physical activity has been shown to have other positive effects on both physical and mental health,
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public health initiatives or policies promoting physical activity in adolescents can do so without fear of
adversely impacting academic achievement.
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Tables
Table 1– Descriptive Characteristics of 9898 Linked Students from the COMPASS Study: Ontario and Alberta,
2013-2014/2015-2016
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Variable Levels n %

Grade 9 5110 52%

10 4466 45%

11 320 3%

12 2 0%

Sex Female 5226 53%

Male 4672 47%

Ethnicity White 7690 78%

Asian 520 5%

Other 992 10%

Mixed 696 7%

Spending Money Zero 1998 20%

$1 to $5 914 9%

$6 to $10 1117 11%

$11 to $20 1773 18%

$21 to $40 1220 12%

$41 to $100 981 10%

More than $100 597 6%

I don't know 1298 13%

Importance of Grades Strongly Agree 6003 61%

Agree 3568 36%

Disagree/Strongly Disagree 327 3%

Intramural Sports Participation No 5908 60%

Yes 3990 40%

Varsity Sports Participation No 5456 55%

Yes 4442 45%

League Sports Participation No 4160 42%

Yes 5738 58%

English Grade Less than 50% 67 1%
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50% - 59% 334 3%

60% - 69% 1022 10%

70% - 79% 3082 31%

80% - 89% 4005 40%

90% - 100% 1388 14%

Math Grade Less than 50% 184 2%

50% - 59% 680 7%

60% - 69% 1206 12%

70% - 79% 2380 24%

80% - 89% 3256 33%

90% - 100% 2192 22%

Meets PA Guidelines No 4779 48%

Yes 5119 52%

Variable Mean SD

Time Spent Sleeping (minutes/day) 424.8 130.6

Time Spent Doing Homework (minutes/day) 94.25 70.42

Average Daily MVPA (minutes/day) 122.11 81.31

 

Table 2 - Relationship between Physical Activity Predictors and English Grades: Ontario and Alberta, 2013-

2014/2015-2016
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  Model 1 Model 2- MVPA Model 3- Meets

Guidelines

Model 4- Sports

Participation

  Est. S.E. p-

value

Est. S.E. p-

value

Est. S.E. p-value Est. S.E. p-value

Intercept

  2.87 0.07 <.00 2.90 0.07 <.00 2.89 0.07 <.00 2.85 0.07 <.00

Grade

9 (ref)                        

10 0.09 0.02 <.00 0.09 0.02 <.00 0.09 0.02 <.00 0.09 0.02 <.00

11 0.15 0.05 0.00 0.15 0.05 0.00 0.15 0.05 0.00 0.15 0.05 0.00

12 0.22 0.62 0.72 0.22 0.62 0.72 0.22 0.62 0.72 0.22 0.62 0.72

Sex

Female (ref)                        

Male -0.25 0.02 <.00 -0.24 0.02 <.00 -0.24 0.02 <.00 -0.25 0.02 <.00

Ethnicity

White (ref)                        

Asian -0.03 0.04 0.52 -0.03 0.04 0.46 -0.03 0.04 0.46 -0.02 0.04 0.64

Other -0.15 0.03 <.00 -0.15 0.03 <.00 -0.16 0.03 <.00 -0.15 0.03 <.00

Mixed -0.07 0.04 0.04 -0.07 0.03 0.04 -0.07 0.03 0.04 -0.07 0.04 0.05

Spending Money

Zero  (ref)                        

$1 to $5 -0.05 0.04 0.17 -0.05 0.04 0.19 -0.05 0.04 0.19 -0.05 0.04 0.16

$6 to $10 -0.03 0.03 0.29 -0.03 0.03 0.34 -0.03 0.03 0.34 -0.04 0.03 0.27

$11 to $20 -0.01 0.03 0.72 -0.01 0.03 0.83 -0.01 0.03 0.84 -0.02 0.03 0.56

$21 to $40 0.00 0.03 0.88 0.00 0.03 0.97 0.00 0.03 0.98 -0.01 0.03 0.66

$41 to $100 0.01 0.03 0.78 0.02 0.03 0.59 0.02 0.03 0.60 0.00 0.03 0.93

More than $100 -0.04 0.04 0.33 -0.03 0.04 0.50 -0.03 0.04 0.47 -0.05 0.04 0.23

I don't know -0.02 0.03 0.44 -0.02 0.03 0.53 -0.02 0.03 0.54 -0.03 0.03 0.35

Importance of Grades
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Strongly Agree

(ref)

Agree -0.25 0.02 <.00 -0.25 0.02 <.00 -0.25 0.02 <.00 -0.24 0.02 <.00

Disagree/

Strongly

Disagree

-0.41 0.05 <.00 -0.42 0.05 <.00 -0.41 0.05 <.00 -0.39 0.05 <.00

Grade at Baseline

  0.39 0.01 <.00 0.39 0.01 <.00 0.39 0.01 <.00 0.38 0.01 <.00

Time Spent Sleeping (minutes/day)

  0.00 0.00 0.02 0.00 0.00 0.01 0.00 0.00 0.01 0.00 0.00 0.02

Time Spent Doing Homework (minutes/day)

  0.00 0.00 0.08 0.00 0.00 0.06 0.00 0.00 0.06 0.00 0.00 0.11

Average Daily MVPA (minutes) at Baseline

        -0.00 0.00 0.03            

Meets PA Guidelines at Baseline

No (ref)                        

Yes             -0.05 0.02 0.00      

Intramural Sports Participation

No                        

Yes                   0.05 0.02 0.02

Varsity Sports Participation

No                        

Yes                   0.04 0.02 0.07

League Sports Participation

No                        

Yes                   0.01 0.02 0.66

Estimates generated using linear regression mixed models.
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Table 3 – Relationship between Physical Activity Predictors and Math Grades: Ontario and Alberta, 2013-

2014/2015-2016
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  Model 1 Model 2 - MVPA Model 3 – Meeting

Guidelines

Model 4 – Sports

Participation

  est. SE P est. SE P est. SE P est. SE P

Intercept

  2.58 0.07 <.00 2.61 0.08 <.00 2.59 0.08 <.00 2.56 0.08 <.00

Grade                        

9 (ref)                        

10 0.05 0.02 0.03 0.05 0.02 0.06 0.05 0.02 0.05 0.05 0.02 0.04

11 0.09 0.07 0.17 0.09 0.07 0.20 0.09 0.07 0.18 0.09 0.07 0.17

12 0.05 0.80 0.95 0.04 0.80 0.96 0.05 0.80 0.95 0.05 0.80 0.95

Sex                        

Female (ref)                        

Male -0.10 0.02 <.00 -0.09 0.02 0.00 -0.09 0.02 0.00 -0.10 0.02 <.00

Ethnicity                        

White (ref)                        

Asian 0.06 0.05 0.23 0.06 0.05 0.28 0.06 0.05 0.26 0.07 0.05 0.19

Other -0.13 0.04 0.00 -0.13 0.04 0.00 -0.13 0.04 0.00 -0.13 0.04 0.00

Mixed -0.05 0.05 0.32 -0.05 0.05 0.32 -0.05 0.05 0.31 -0.04 0.05 0.33

Spending Money                        

Zero (ref)                        

$1 to $5 -0.06 0.05 0.17 -0.06 0.05 0.19 -0.06 0.05 0.18 -0.06 0.05 0.17

$6 to $10 -0.05 0.04 0.25 -0.05 0.04 0.29 -0.05 0.04 0.28 -0.05 0.04 0.25

$11 to $20 -0.04 0.04 0.28 -0.03 0.04 0.36 -0.04 0.04 0.34 -0.04 0.04 0.24

$21 to $40 -0.07 0.04 0.09 -0.06 0.04 0.13 -0.07 0.04 0.12 -0.08 0.04 0.06

$41 to $100 -0.02 0.04 0.71 0.00 0.05 0.92 -0.01 0.05 0.86 -0.03 0.05 0.55

More than $100 -0.09 0.05 0.10 -0.07 0.05 0.19 -0.08 0.05 0.15 -0.10 0.05 0.08

I don't know 0.01 0.04 0.76 0.02 0.04 0.64 0.02 0.04 0.67 0.01 0.04 0.82

Importance of Grades

Strongly Agree (ref)                        
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Agree -0.20 0.03 <.00 -0.20 0.03 <.00 -0.20 0.03 <.00 -0.20 0.03 <.00

Disagree/Strongly

Disagree

-0.27 0.07 <.00 -0.28 0.07 <.00 -0.28 0.07 <.00 -0.26 0.07 0.00

Grades at baseline

  0.39 0.01 <.00 0.39 0.01 <.00 0.39 0.01 <.00 0.39 0.01 <.00

Time Spent Sleeping (minutes/day)

  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Time Spent Doing Homework (minutes/day)

  0.00 0.00 0.61 0.00 0.00 0.52 0.00 0.00 0.55 0.00 0.00 0.67

Average Daily MVPA (minutes) at Baseline

        -0.00 0.00 0.02            

Meets PA Guidelines at Baseline

No (ref)                        

Yes             -0.05 0.02 0.03      

Intramural Sports Participation

No (ref)                        

Yes                   0.02 0.03 0.57

Varsity Sports Participation

No (ref)                        

Yes                   0.09 0.03 0.00

League Sports Participation

No (ref)                        

Yes                   -0.01 0.03 0.67

Estimates generated using linear regression mixed models.

 

Table 4 – Cohen’s f Effect Sizes for the Relationship Between Physical Activity Predictors and Academic

Outcomes: Ontario and Alberta, 2013-2014/2015-2016
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  English Grade Math Grade

Average Daily MVPA (minutes) at Baseline -0.022 -0.022

Meets PA Guidelines at Baseline -0.030 -0.022

Intramural Sports Participation 0.028 0.017

Varsity Sports Participation 0.025 0.039

League Sports Participation 0.010 -

Cohen’s f values are based on un-clustered data.

 

Table 5 - Categorical Analysis of the Physical Activity Predictors and Academic Outcomes: Ontario and Alberta,

2013-2014/2015-2016
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  English Grades Math Grades

  Model 1- Meeting

Guidelines

Model 2- MVPA Model 3 – Meeting

Guidelines

Model 4 – MVPA

  est. SE P est. SE P est. SE P est. SE P

Intercept

1 -6.58 0.24 <.00 -6.54 0.24 <.00 -4.81 0.17 <.00 -4.77 0.16 <.00

2 -4.13 0.21 <.00 -4.10 0.21 <.00 -3.23 0.16 <.00 -3.19 0.16 <.00

3 -2.28 0.19 <.00 -2.24 0.19 <.00 -1.88 0.15 <.00 -1.84 0.15 <.00

4 -0.84 0.19 <.00 -0.81 0.19 <.00 -0.77 0.15 <.00 -0.72 0.15 <.00

5 -0.08 0.18 0.66 -0.04 0.18 0.82 -0.11 0.15 0.49 -0.06 0.15 0.69

6 1.04 0.18 <.00 1.08 0.18 <.00 1.02 0.16 <.00 1.07 0.16 <.00

Grade                        

9 (ref)                        

10 0.16 0.06 0.01 0.15 0.06 0.01 0.04 0.05 0.43 0.03 0.05 0.53

11 0.25 0.12 0.03 0.25 0.12 0.04 0.10 0.10 0.32 0.08 0.10 0.39

12 0.14 0.26 0.59 0.11 0.24 0.65 0.14 1.22 0.91 0.10 1.23 0.94

Sex                        

Female (ref)                        

Male -0.46 0.04 <.00 -0.47 0.04 <.00 -0.10 0.06 0.08 -0.10 0.06 0.08

Ethnicity                        

White (ref)                        

Asian -0.10 0.09 0.25 -0.10 0.09 0.26 0.20 0.12 0.08 0.20 0.12 0.08

Other -0.37 0.08 <.00 -0.36 0.08 <.00 -0.24 0.07 0.00 -0.24 0.07 0.00

Mixed -0.13 0.08 0.11 -0.12 0.08 0.13 -0.07 0.08 0.37 -0.06 0.08 0.42

Spending Money                        

Zero (ref)                        

$1 to $5 -0.12 0.07 0.09 -0.12 0.07 0.10 -0.10 0.07 0.15 -0.09 0.07 0.17

$6 to $10 -0.08 0.07 0.25 -0.08 0.07 0.25 -0.08 0.07 0.19 -0.08 0.06 0.20

$11 to $20 -0.05 0.07 0.45 -0.05 0.07 0.45 -0.05 0.05 0.31 -0.05 0.05 0.34
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$21 to $40 -0.05 0.07 0.49 -0.04 0.07 0.54 -0.11 0.06 0.06 -0.11 0.06 0.08

$41 to $100 -0.07 0.07 0.30 -0.07 0.07 0.34 -0.06 0.07 0.35 -0.05 0.07 0.45

More than $100 -0.16 0.10 0.09 -0.15 0.10 0.13 -0.16 0.09 0.08 -0.13 0.09 0.13

I don't know -0.08 0.06 0.18 -0.08 0.06 0.20 0.04 0.06 0.49 0.04 0.06 0.46

Grades at Baseline
  0.84 0.03 <.00 0.84 0.03 <.00 0.58 0.03 <.00 0.58 0.03 <.00

Average Daily MVPA

        0.00 0.00 <.00       0.00 0.00 <.00

Meets Guidelines at Baseline

No (ref)                        

Yes -0.17 0.04 <.00       -0.14 0.04 0.00      

Importance of Grades

Strongly Agree (ref)                        

Agree -0.51 0.04 <.00 -0.51 0.04 <.00 -0.33 0.04 <.00 -0.33 0.04 <.00

Disagree/Strongly

Disagree

-0.66 0.12 <.00 -0.67 0.12 <.00 -0.38 0.10 0.00 -0.39 0.11 0.00

Time Spent Sleeping (minutes/day)

  0.00 0.00 0.02 0.00 0.00 0.02 0.00 0.00 0.15 0.00 0.00 0.13

Time Spent Doing Homework (minutes/day)

  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.01

Intramural Sports Participation

No (ref)                        

Yes 0.13 0.06 0.02 0.14 0.06 0.01 0.08 0.05 0.16 0.09 0.05 0.10

Varsity Sports Participation

No (ref)                        

Yes 0.14 0.05 0.01 0.15 0.05 0.01 0.20 0.04 <.00 0.21 0.04 <.00

League Sports Participation

No (ref)                        

Yes 0.03 0.05 0.55 0.05 0.05 0.32 0.00 0.05 0.92 0.02 0.05 0.67
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Estimates generated using multinomial ordinal Generalized Estimating Equations (GEE) models.

 

Figures



Page 24/24

Figure 1

Cohen’s f Effect Size for the Relationship Between Physical Activity Predictors and a) English Grades as
well as b) Math Grades: Ontario and Alberta, 2013-2014/2015-2016


