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March 19, 2014

Representative Lisa Posthumus Lyons
Chairwoman
House Committee on Education

Chairwoman Lyons and Members of the Committee,
Thank you very much for allowing us to testify today in support of H.B. 5196 (H-1).

My name is Roger Jackson, and | have the honor of being a member of the Steering Committee
of the Healthy Kids, Healthy Michigan Coalition, Executive Director of the Michigan Association
for Health, Physical Education, Recreation and Dance (MAHPERD), and an instructor at Wayne
State University.

There is no doubt that the reputation of Physical Education from the past, and unfortunately in
too many cases, the present, is one that does not leave a lot of people with pleasant memories.
I’m sure many people in this room would testify to that. But that is not the type of Physical
Education, and Physical activity that Representative Lori’s bill supports.

Fighting to improve the overweight and obesity situation in Michigan requires a multi-pronged
approach, which should include improved Physical Education and Physical Activity opportunities
in our schools. Physical Education and Physical Activity are not the only strategies needed in
this effort, but they certainly are necessary key components.

A quality comprehensive physical education program is an academic subject that should
address not only the psychomotor domain, but also the cognitive and affective domains.
Curriculums should be based on the adopted standards and Grade Leve! Content Expectations
that the state board of education has approved. It should give students the content knowledge,
basic skills, and the necessary tools to apply that knowledge and skills base to help when
making independent decisions regarding how they can live an active, healthy lifestyle for the
rest of their lives.



Quality Physical Education programs should be sequential, developmentally appropriate —
considering the individual characteristics of children, they should be instructionally appropriate
— maximizing children’s opportunities to learn and be successful by using the established best
practices, and they should be specific to the children being served — meeting the needs of ALL
students. These criteria must be met in order for all students to experience success. In any
subject area, if a student does not achieve self-efficacy, there is a good chance they will lose
interest, and in the case of physical education in the past, develop negative attitudes toward
the subject and physical activity in general. Studies also show that children who have Physical
Education are 2.5 times more likely to be active adults!

The lesson designs should also include a minimum of 50% of the class time being spent at a
moderate to vigorous level of activity (Maintaining a heart rate of 60% to 80% of their
maximum determined rate). This contributes significantly to the aggregate total of physical
activity minutes per day.

Physical Activity is a behavior, such as walking, biking, etc. It is common knowledge that the
recommended amount of time that children should be physically active is at least 60 minutes
per day. This should also be at a moderate to vigorous level of exertion. In H.B. 5196 (H-1), this
is defined as movement that requires energy expenditure above that of the normal school day,
including the muscular and cardiorespiratory systems, which would approximate the heart rate
guidelines mentioned in the previous paragraph. This can be achieved in several ways, whether
it is in before or after school programs, organized recess, or in-class activity breaks, that have
been proven to enhance the potential learning capability of students.

The evidence that is available to us today, and continues to be compiled, leaves little doubt that
physically literate students are not only healthier, but also have increased potential to be
academically successful. (See attachments. More information is available upon request.)
Addressing the well-being of the whole child, and not just increasing time in what have
traditionally been considered “academic” subjects, gives us a more comprehensive approach to
meeting the needs of today’s students. The evidence from these studies also indicates that
physically active students experience decreased behavior referrals and missed days of school.

In closing, two years ago | had the pleasure of writing an article for Strategies Magazine
(AAHPERD publication) that was titled, “Was Pogo Right?” It referred to the late Walt Kelly’s
classic cartoon character, that | enjoyed reading in the Sunday funnies. Pogo’s observation,
“We have met the enemy, and he is us,” was originally uttered as sarcasm related to the
pollution problem, encouraging people to become involved in the beginnings of Earth Day back
in 1970, and took liberties with the original quote from Captain Oliver Hazard Perry after his



victory in the Battle of Lake Erie (1813). But if we consider the quote in the context of the lack
of quality comprehensive physical education and physical activity programs across our state
and nation, and take a quick glance in the mirror, are we looking at the solution, or just another

part of the problem?

| prefer to think we can be the solution. Some of the tools are already in place to help bring
quality physical education and physical activity into our schools. Please help give our
educational community, and more importantly its precious product, the students, another tool
that can benefit them in multiple ways.

| strongly urge you to consider the positive impact that H.B. 5196 (H-1) can have on the future
of Michigan’s students. It is an investment in their physical wellbeing, which impacts the future
of our state and country.

Respectfullysubmitted,

Roger S. Jackson
MAHPERD Executive Director
HKHM Treasurer/Steering Committee

mahperded@gmail.com
248-802-6142
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Evidence that Aerobic Fitness Is More Salient than Weight Status
in Predicting Standardized Math and Reading Outcomes
in Fourth- through Eighth-Grade Students

Robert R. Rauner, MD, MPH', Ryan W. Walters, MS?, Marybell Avery, PhD?, and Teresa J. Wanser, MA®

Objective To determine whether aerobic fithess is more salient than weight status in predicting performance on
standardized math and reading tests in fourth- to eighth-grade students.

Study design A cross-sectional study of data abstracted from 11743 students in 47 public schools. Aerobic
fitness was defined by entering the healthy fitness zone of Fitnessgram’s Progressive Aerobic Cardiovascular
Endurance Run, which has been shown to correlate highly with maximum oxygen consumption. Mixed-effects
logistic regression analyses were conducted to model the student-level effect of aerobic fithess status on passing
the Nebraska State Accountability (NeSA) math and reading tests after adjusting for body mass index (BMI)
percentile, free/reduced lunch status, sex, race, grade level, and school type.

Results After adjustment, aerobically fit students had greater odds of passing the NeSA math and reading tests
compared with aerobically unfit students regardless of whether the students received free/reduced lunch; however,
the effect of being aerobically fit on the standardized test scores was significantly greater for students not receiving
free/reduced lunch. Weight status, as measured by BMI percentile, was not a significant predictor of passing the
NeSA math or reading test after including free/reduced lunch status in the model.

Conclusions Aerobic fithess was a significant predictor of academic performance; weight status was not.
Although decreasing BMI for an overweight or obese child undoubtedly improves overall health, results indicated
all students benefit academically from being aerobically fit regardless of weight or free/reduced lunch status.
Therefore, to improve academic performance, school systems should focus on the aerobic fitness of every student.
(J Pediatr 2013; 1:H-1).

he long-term health consequences of obesity are well documented. Insufficient aerobic fitness has also been shown to be

an independent risk factor for both long-term health problems and mortality. ~ Thus, monitoring aerobic fitness in ad-

dition to adiposity in children and adolescents is critically important. Despite the positive effects of improved aerobic
fitness, school systems require empirical evidence showing an association between aerobic fitness and academic outcomes be-
fore prioritizing time and resources to this endeavor.

Several studies have shown significant associations between the Fitnessgram components and the standardized academic
tests used for school accountability and funding.*” Chomitz et al’ indicated increased odds of passing math and reading tests
with increases in the number of Fitnessgram components where the student entered the healthy fitness zone (HFZ); mixed as-
sociations were indicated between body mass index (BMI) and academics. Additional studies have shown aerobic fitness to
predict academic outcomes similar to the multicomponent Fitnessgram.

The purpose of this study was 2-fold. First, we determined the unique student-level association between aerobic fitness and
passing standardized math and reading tests. Second, we determined the student-level effect of BMI on passing standardized
math and reading tests.

Methods

Math and reading test scores and Progressive Aerobic Cardiovascular Endurance Run (PACER), BM], and demographic data,
excluding unique individual identifiers, were abstracted from the school district’s internal systems for all students enrolled in 37
elementary and 10 middle schools within a large Nebraska city. Abstracted data were collected between September 2010 and
March 2011.
The primary outcome variables were the scaled scores from the Nebraska State
From the *Partnership for a Healthy Lincoln, Lincoin, NE;

Accountability (NeSA) tests for math and reading administered annually to all 2Division of Clinical Research and Evaluative Sciences,
Department of Medicine, Creighton University, Omaha,
NE; and *Lincoln Public Schools, Lincoln, NE

Funded by the Community Health Endowment of Lincoln

BMI Body mass index and the US Department of Education Carot M. White
Physical Education Program grant. The authors declare

HFZ Healthy fitness zone no confllcts of Interast,

NeSA Nebraska State Accountability

PACER  Progressive Aerobic Cardiovascular Endurance Run 0022-3476/$ - see front matter. Copynght ¢ 2013 Mosby Inc.

All nghts reserved. hitp://dx.dol. 0.1016/.peds.2013.01.006
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third- through eighth-grade students as well as students in
grade 11. The reading test is administered on computer
and the math test is administered via paper-and-pencil.
The NeSA tests were developed as a result of state legislation
requiring statewide testing in math, reading, writing, and
science.” NeSA scores are used for federal accountability re-
porting as required by the No Child Left Behind Act of
2001.” Raw test scores are converted to scaled scores ranging
from 0 to 200. For state assessment purposes, scaled scores
are categorized as below the standards (0-84), meets the stan-
dards (85-134), or exceeds the standards (135-200).'° The
tests have not been vertically scaled across grades; thus, iden-
tical scaled scores do not imply the same level of math or
reading ability across grade levels, precluding the use of con-
tinuous scaled scores as outcomes. Therefore, students’
scaled scores were modeled as dichotomous using the defined
state-level cutoff between below the standards and meets the
standards (ie, not pass: <85; pass: =85).

Wefocused on Fitnessgram’s PACER as the measure of aer-
obic fitness, with the primary independent variable being aer-
obic fitness status (ie, fit vs unfit).'' The PACER was chosen as
the stand-alone measure of aerobic fitness based on results
from Varness et al * that showed a strong correlation between
the PACER and maximum oxygen consumption (r, = 0.83)
measured by maximal oxygen consumption treadmill testing,
the gold standard for measuring aerobic fitness. The PACER
consists of a multistage progressive 15- or 20-m shuttle run re-
quiring students to run laps between 2 markers in time with
prerecorded audible beeps. The time between beeps decreases
each minute, requiring a progressive increase in pace, and stu-
dents run laps until they are unable to finish before the beep
on 2 separate occasions. The PACER determines aerobic fit-
ness status based on the number of laps completed, with the
minimum number of laps required to enter the HFZ varying
based on age and sex.'’ Historically, the HFZ for 9- and 10-
year-old girls has been either 7 or 15 laps. The schools’ phys-
ical education staff had been critical of the 7-lap threshold,
judging it to be excessively low and not an accurate reflection
of aerobic fitness. Our data showed that 98.3% and 88.6% of
fourth- and fifth-grade girls, respectively, entered the HFZ us-
ing the 7-lap threshold, whereas 71.5% and 77.1% entered the
HFZ using the 15-lap threshold. Given that the latter results
were consistent with HFZ rates from other age and sex com-
binations, we chose to use the 15-lap threshold. The number
of PACER laps completed for each student was entered into the
Fitnessgram software (http://www.fitnessgram.net/home/) by
their physical education teacher. The majority of schools used
the 20-m version; schools with insufficient gym space used the
15-mversion. A conversion procedure in the Fitnessgram soft-
ware ensures that entering the HFZ requires identical effort
across versions.

Remaining covariates were selected based on previous lit-
erature and theory. BMI, BMI z score, and weight status based
on BMI percentile (ie, underweight to obese) have shown
conflicting associations with academic outcomes. Trained
health technicians and treatment nurses collected and entered
height and weight data into Sapphire Suite (K12 Systems, Inc,
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Allentown, Pennsylvania), a computer program used to
compute BMI percentile based on Centers for Disease Con-
trol and Prevention BMI-for-age growth charts. For analysis,
BMI percentile was treated as a continuous variable to pre-
vent loss of information due to classification.

Free/reduced lunch status was used as a proxy for student
socioeconomic status. Families apply for the federally funded
free/reduced lunch program with qualification determined
by the US Department of Agriculture and the Nebraska De-
partment of Education’s Nutrition Services. Approval is
based on several factors, including household income, num-
ber of persons living in the household, whether the family re-
ceives food stamps, and enrollment in the Temporary
Assistance to Needy Families or Food Distribution Program
on Indian Reservations programs.

Student ethnicity is collected via student or parent
self-report and is allowed to change annually. Approximately
70.1% of the students identified as white, with the second high-
est proportion being Hispanic (11.6%). Proportions of remain-
ing ethnicities ranged from 6.7% (black or African American)
to 0.1% (Native Hawaiian). Before analysis, the decision was
made to dichotomize ethnicity into white versus nonwhite.

Finally, students’ sex, grade level, and school type (ie,
elementary or middle) were included as covariates. For the
school system in the current study, elementary schools in-
cluded kindergarten through fifth-grade students and middle
schools included sixth- through eighth-grade students.

Statistical Analyses

Descriptive and demographic data are presented as mean and
SD for continuous variables and as frequency and percent for
categorical variables. An independent-samples t test was used
to test for differences in BMI percentile, whereas the x? test
was used to test for differences in all remaining categorical
variables.

For the primary analyses, mixed-effects logistic regression
models were estimated to evaluate the effect of aerobic fitness
status on passing the NeSA math and reading tests after adjust-
ing for BMI percentile, free/reduced lunch status, sex, ethnic-
ity, gradelevel, and school type. The mixed-effects analysis was
used to account for dependence resulting from students being
nested within schools.'” Predictors were added sequentially to
the model, including aerobic fitness status, to evaluate the
unique effect of aerobic fitness after inclusion of the covariates,
in which the fixed effects can be interpreted as conditional on
schools, with all random effects fixed at zero (ie, unit-specific
models). ° At the student level, continuous predictors were
centered near their grand mean; binary predictors remained
uncentered. School-level means for all predictors, except
school type, were included to represent contextual effects (ie,
the incremental effects of school characteristics after control-
ling for student characteristics), * all of which were retained
regardless of statistical significance for proper interpretation
of student-level effects. Finally, the necessity for random slopes
was evaluated separately for each student-level predictor;
a random grade slope was observed for NeSA math and a ran-
dom ethnicity slope was observed for NeSA reading.

Rauner et al
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All models were estimated via SAS PROC GLIMMIX ver-
sion 9.2 (SAS Institute Inc, Cary, North Carolina) using nu-
meric integration with 15 quadrature points, the logit link,
and between—within denominator degrees of freedom. Im-
provement to model fit resulting from inclusion of random
effects was evaluated via likelihood-ratio tests for nested
models and Akaike information criterion for non-nested
models. Statistical significance of fixed effects was evaluated
using P < .05. Optimal parameter estimates for all fixed
and random effects were indicated by gradient values (ie, par-
tial first derivatives of the log-likelihood function with re-
spect to each estimated parameter) approaching zero (ie,
=0.0001). The McKelvey and Zavoina R* was used to esti-
mate an R’ similar to linear regression.'® '

Data were abstracted for 12 678 students. Missing data were
observed for ~7.5% of students resulting from parent refusal
to provide data, disability, injury, or absence from school on
testing days. One hundred students were missing both the
NeSA math and reading test scores, with an additional 14 stu-
dents missing only math scores and 1 student missing only
the reading score. An additional 835 students were missing
data for =1 model predictors. Final analyses were conducted
on a sample of 11 729 students for math and 11 742 students
for reading.

Descriptive and demographic data for all students in-
cluded in analysis, stratified by aerobic fitness status, are pre-
sented in Table I. Approximately 69% of students entered the
PACER’s HFZ. This percentage was higher than that of
Roberts et al,” who reported that 35.3% entered the 1-mile/
run walk HFZ. Our percentage was more consistent with
that of Welk et al,” who indicated that 76.9% of fourth-
graders entered the HFZ for the PACER or 1-mile run/
walk, a number that decreased steadily to include only
22.6% of 12th graders.

Bivariate correlations between all student-level variables
included in the analysis are presented in Table II. Although
the largest correlation was observed between aerobic fitness
status and BMI percentile, this correlation was modest; all
other correlations were small.

Intraclass correlations for all outcome and predictor vari-
ables were estimated using an empty model for each variable
(ie, random intercept only, no predictors). Approximately
18% and 16% of the variance in the dichotomized NeSA
math and reading test scores, respectively, were due to
between-school differences. The predictor intraclass correla-
tions were 12% for aerobic fitness status, 37% for free/re-
duced lunch status, 3% for BMI percentile, 0% for sex,
22% for ethnicity, and 68% for grade level.

Parameter estimates and implied simple effects from the fi-
nal models are shown in Table III. The final models
explained ~20% and ~18% of the variance in NeSA math
and reading test scores, respectively.

The unique effect of aerobic fitness remained significant for
both math and reading after inclusion of all covariates;

ORIGINAL ARTICLES
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Table I. Demographic and descriptive statistics of
students and schools

Student characteristics
Fit students (n = 8116)  Unfit students (n = 3627)
Mean (SD)  Range Mean (SD) Range P

BMI 60.05 (28.37) 0.01-99.96 78.28 (26.92) 0.01-99.86 <.05

percentile

n (%) n (%)

Passed NeSA math 6532 (80.5) 2386 (65.8) <.05
Passed NeSA reading 6845 (84.3) 2585 (71.3) <.05
Free/reduced funch 3039 (37.4) 2031 (56.0) <.05
Boys 3646 (44.9) 2281 (62.9) <.05
White 5846 (72.0) 2391 (65.9) <.05
Grade <.05

4th 1702 (21.0) 885 (24.4)

5th 1829 (22.5) 725 (20.0)

6th 1780 (21.9) 576 (15.9)

7th 1424 (17.5) 703 (19.4)

8th 1381 (17.0) 738 (20.3)
Middle school 4585 (56.5) 2017 (55.6) 37

School characteristics
Mean (SD) Range
No. of students 454.38 (280.56) 36-844
BMI percentile 65.68 (5.27) 53.92-81.34
Proportion passing NeSA math 0.76 (0.14) 0.45-0.95
Proportion passing NeSA reading 0.80 (0.10) 0.50-1.00
Proportion fit 0.69 (0.13) 0.26-0.91
Proportion receiving free/reduced lunch 0.43 (0.26) 0.04-0.94
Proportion boys 0.50 (0.03) 0.42-0.65
Proportion white 0.70 (0.18) 0.22-0.93
\, v

a significant interaction was also found between aerobic fit-
ness and free/reduced lunch status. For both NeSA math
and reading tests, aerobically fit students had greater odds
of passing compared with aerobically unfit students regardless
of whether the students received free/reduced lunch. How-
ever, as indicated by a statistically significant interaction,
the unique effect of aerobic fitness differed significantly by
a student’s free/reduced lunch status. More specifically, aero-
bically fit students not receiving free/reduced lunch had 2.41
times greater odds of passing the NeSA math test and 2.23
times greater odds of passing the NeSA reading test compared
with aerobically unfit students not receiving free/reduced
lunch, holding all fixed effects constant and random effects
at zero. By comparison, aerobically fit students receiving
free/reduced lunch had 1.68 times greater odds of passing
the NeSA math test and 1.56 times greater odds of passing
the NeSA reading test compared with aerobically unfit stu-
dents receiving free/reduced lunch, holding all fixed effects
constant and random effects at zero. Thus, for both NeSA
math and reading tests, the effect of being aerobically fit was
significantly greater for students not receiving free/reduced
lunch compared with students receiving free/reduced lunch.

BMI percentile was removed from the final models for
both NeSA tests as it became nonsignificant after including
free/reduced lunch status. This indicated that the unique as-
sociation between BMI percentile and passing the NeSA tests

Evidence that Aerobic Fitness Is More Salient than Weight Status in Predicting Standardized Math and Reading 3

Outcomes in Fourth- through Eighth-Grade Students
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Table II. Bivariate correlations between all variables included in analysis

Passed math Passed reading FAtness FRL BM percentile Boys White

Passed reading 0.77 - - - - - -
Fitness 0.27 0.27 - - S s -
FRL -0.26 -0.25 -0.17 - - S -
BMI percentile -0.08 -0.09 —0.38 0.14 - - -
Boys 0.01 -0.05 -0.17 -0.01 0.02 = -
White 0.20 0.19 0.06 -0.41 —0.10 0.0 -
Grade level —-017 —0.08 -0.02 —0.05 -0.01 —0.01 0.03

\ v

FAL, free/reduced lunch.

Correlations confiate the student- and school-level effects; however, they can be considered to represent student-leve! correlations given that there were 11 743 students in the curent study and
only 47 schools. Pass math: 1 = yes, 0 = no; pass reading: 1 = yes, 0 = no, fitness: 1 = fit, 0 = unfit; FRL: 1 = received FRL, 0 = did not receive FRL.

was explained completely by free/reduced lunch status sug-
gesting students from lower—socioeconomic status house-
holds, on average, had higher BMI percentiles. Indeed,
mean BMI percentile for students receiving free/reduced
lunch was 70.22 (SD 28.28) compared with 62.24 (SD
29.37) for students not receiving free/reduced lunch.

Because entering the PACER’s HFZ was associated with aca-
demic outcomes, we suggest that school systems use the
PACER as a stand-alone measure of aerobic fitness. Use of

the PACER has several advantages over standard physical fit-
ness metrics. The PACER requires substantially less time
compared with the complete multiple-component Fitness-
gram. In addition, the PACER can be used in more diverse
settings than the timed mile because it can be conducted in-
doors with less space, a feature attractive for school systems
in northern climates as the assessment can be conducted
any time during the school year.

There were several limitations to our study. First, the non-
experimental, cross-sectional design limited our ability to de-
termine the causal direction between aerobic fitness and
academic success. Second, performance on both the PACER

’
Table III. Final model results for NeSA math and reading outcomes W
NeSA math (n = 11729) NeSA reading (n = 11742)
Estimate SE OR Estimate SE OR
Intercept -7.85 3.33 -3.08 31
Student-level effects
Fitness; no FRL 0.88 0.08 2.41* 0.80 0.09 2.23*
Fitness; FRL 0.52 0.07 1.68" 0.44 0.07 1.56*
Difference in fitness effects —0.36 0.10 0.70* —0.36 1A }] 0.70*
FRL —0.57 0.08 0.56" —0.65 0.09 0.52*
Boys -0.03 0.08 0.97 —0.22 0.05 0.80*
White 0.35 0.07 1.41* 0.48 0.07 1.61*
Grade level (0 = 6th) -0.13 0.05 0.88* -0.12 0.04 0.89*
Boys x white . 0.27 0.10 1.31* - - -
Boys x grade level - - - -0.09 0.04 0.92*
School-leve! effects (contextual)
Fitness (0 = 0.70) -0.77 0.82 0.46 0.04 0.68 1.04
FRL (0 = 0.45) -1.05 0.84 0.35 0.15 0.71 117
Boys (0 = 0.50) 1.12 207 3.06 —1.46 6.06 0.23
White (0 = 0.70) 0.22 1.04 1.24 1.55 0.88 47
Grade level (0 = 6th) -5.88 222 0.00* —0.46 2.7 0.63
Middle school 14.05 5.46 1.26E+06* 3.26 6.06 26.16
Fitness x FRL —0.61 2.44 0.54 0.08 2.04 1.09
Boys x white —-4.22 974 0.01 - - o
Boys x grade leve! - - - —2.40 4.08 0.09
Cross-level Interactions
Student grade x school grade - - - 0.16 0.04 1.18°
School grade x school grade - - - 1.44 0.90 4.21
Random effects Estimate SE Estimats SE
Intercept variance 0.15 0.05 0.20 0.08
Grade slope variance 0.03 0.02 - -
Intercept—grade slope covariance —-0.02 0.02 - -
White slope variance - - 0.04 0.04
LImercept—white slope covariance - - -0.06 0.05 )

Fitness: 1 = fit, 0 = unfit; free/reduced lunch: 1 = received free/reduced lunch; 0 = did not receive free/reduced lunch; middie school: 1 = middie school, 0 = elementary school.
*Statistically significant effects (P < .05). Model fit statistics for math: —2LL = 11 065.61; Akaike information criterion = 11 256.55; for reading: -2 log-likelihood = 10 244.70; Akaike information

criterion = 10405.45.
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