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ABSTRACT

OBJECTIVES: To determine relationships between physical fitness and academic

achievement in diverse, urban public school children.

METHODS: This cross-sectional study used public school data from 2004 to 2005.

Academic achievement was assessed as a passing score on Massachusetts

Comprehensive Assessment System (MCAS) achievement tests in Mathematics (fourth,

sixth, and eighth grade, n = 1103) and in English (fourth and seventh grade, n = 744).

Fitness achievement was assessed as the number of physical fitness tests passed

during physical education (PE). Multivariate logistic regression analyses were conducted

to assess the probability of passing the MCAS tests, controlling for students’ weight status

(BMI z score), ethnicity, gender, grade, and socioeconomic status (school lunch enrollment).

RESULTS: The odds of passing both the MCAS Mathematics test and the MCAS

English test increased as the number of fitness tests passed increased (p , .0001

and p , .05, respectively).

CONCLUSIONS: Results show statistically significant relationships between fitness

and academic achievement, though the direction of causation is not known. While

more research is required, promoting fitness by increasing opportunities for physical

activity during PE, recess, and out of school time may support academic achievement.

Keywords: physical fitness and sport; policy; academic achievement.

Citation: Chomitz VR, Slining MM, McGowan RJ, Mitchell SE, Dawson GF, Hacker KA. Is

there a relationship between physical fitness and academic achievement? Positive results

frompublic school children in thenortheasternUnitedStates. J SchHealth. 2009; 79: 30-37.

Accepted on February 4, 2008

aSenior Scientist, Institute for Community Health, Lecturer on Medicine, Harvard Medical School, and Adjunct Assistant Professor, Friedman School of Nutrition Science and
Policy, Tufts University, (vchomitz@challiance.org), 163 Gore St, Cambridge, MA 02141.
bPhD Candidate (slining@email.unc.edu), Department of Nutrition, University of North Carolina at Chapel Hill, 123 W. Franklin St, University Square CB #8120, Chapel Hill, NC
27516-3997.
cCoordinator of Health, (rmcgowan@cpsd.us), Physical Education and Athletics, Cambridge Public Schools, 159 Thorndike St, Cambridge, MA 02141.
dAcademic Faculty Fellow, (suzanne.mitchell@bmc.org), Department of Family Medicine, Boston University School of Medicine, Dowling 5, 1 BMC place, Boston, MA 02118.
eBiostatistician, (glendawson99@yahoo.com), 27 Reynolds Ave, Natick, MA 01760.
fExecutive Director, Institute for Community Health and Assistant Professor of Medicine, Harvard Medical School, (khacker@challiance.org), 163 Gore St, Cambridge, MA 02141.

Address correspondence to: Virginia R. Chomitz, Senior Scientist, Institute for Community Health, Lecturer on Medicine, Harvard Medical School, and Adjunct Assistant
Professor, Friedman School of Nutrition Science and Policy, Tufts University, (vchomitz@challiance.org), 163 Gore St, Cambridge, MA 02141.

This study was supported in part through the US Department of Education Carol M White Physical Education Program grant Q215F041121 to the Cambridge Public
School Department.

30 d Journal of School Health d January 2009, Vol. 79, No. 1 d ª 2009, American School Health Association



Increased public attention to the rise in childhood

obesity has resulted in a sharper focus on the role

of food and physical activity in the academic environ-

ment. Healthy People 2010 goals advocate increasing

the proportion of schools requiring daily physical

education (PE) for all students and increasing the pro-

portion of adolescents who participate in daily school-

based PE to 50%.1 However, simultaneous pressures to

meet academic achievement testing thresholds legisla-

ted by the federal ‘‘No Child Left Behind Act of 2001’’

has required some school administrators to shift resour-

ces away from PE toward time on academics. Some

14% of school districts report decreasing PE time to

accommodate more Math and English.2 In 1991,

41.6% of high school students participated in daily PE

compared with 28.4% in 2003.3 The consequences of

this trend away from school-based PE on students’

physical activity or fitness are not fully understood

nor are the consequences to academic achievement.

Physical fitness and physical activity have been shown

to have positive effects on cognition and concen-

tration.4 To date, while some published evidence posi-

tively links physical activity, fitness, or PE to academic

performance in the classroom, few studies have utilized

standardized fitness and academic achievement scores

to examine these relationships.5,6

A potential relationship of physical fitness to cog-

nitive function may be explained by both physiologi-

cal and psychological mechanisms. Results from

animal studies show that physical activity stimulates

neural development including a greater density of

neuronal synapses7 and higher capillary volume.8

Physical activity is also consistently related to higher

levels of self-esteem and lower levels of anxiety and

stress—each of which has been associated with

enhanced academic performance.9-11 In reviews of

physical activity and academic performance, re-

searchers concluded that student attention was likely

to be greater in an active rather than in a sedentary

student. This may facilitate favorable interactions

between the learning environment and the cognitive

development..
12,5,6

Yet, the question remains as to whether the level of

physical fitness can be directly linked to students’ aca-

demic performance on standardized achievement

tests. Intervention trial results have been mixed.

Some have shown a significant positive relationship

between PE time and class grades,13 while others have

noted no differences in academic performance.14,15

Cross-sectional analyses have demonstrated positive

associations between physical fitness and academic

performance.16,17 For example, investigators in Illinois

found that students’ total fitness, as measured by pass-

ing all 5 components of the Fitnessgram, positively cor-

related with academic achievement, measured by the

standardized Illinois State Achievement Test, particu-

larly Mathematics and Science.18

Few studies have used standardized fitness measures

and standardized test scores in large urban populations

or examined the relationship of academic achievement

and fitness among elementary and middle school stu-

dents. To help fill this research gap, we examined the

relationship between standardized measures for both

fitness and academic achievement, adjusting for impor-

tant demographic variables known to influence aca-

demic achievement using a large cohort of diverse

urban students in fourth through eighth grade. Our

study aimed to determine the relationship between

physical fitness as measured in 5 domains, and stan-

dardized achievement as measured on the Massachu-

setts Comprehensive Assessment System (MCAS)

Math and English components in fourth-, sixth-,

seventh-, and eighth-grade public school children.

METHODS

Setting Subjects/Data Collection
The setting for the study was the Cambridge Public

School Department (CPSD), a racially and economi-

cally diverse urban public school district. In 2004-

2005, there were 3990 students enrolled in 12 CPSD

elementary grades (kindergarten through eighth

grade). Sixty-four percent of the students were non-

white, and 43% qualified for the National School

Lunch program (NSLP). Since 2000, the Physical Edu-

cation Department at CPSD annually measures stu-

dents’ height, weight, and physical fitness during PE

class with students from kindergarten to eighth-grade.

PE teachers annually receive training in anthropome-

try, physical fitness, and data entry measurement pro-

tocols prior to data collection. Body mass index (BMI)

and fitness data from the CPSD showed that 37.6% of

the kindergarten to eighth-grade students were over-

weight or at risk of overweight as categorized by the

CDC BMI-for-age growth charts, and 31.9% of the

students passed all the fitness tests (unpublished data,

VR Chomitz, PhD, July 2005).

For the purposes of this study, school record data

that included standardized test scores, fitness, and

BMI information for students who were enrolled in

grades 4-8 during the 2004-2005 academic year were

used. The study protocol was reviewed and approved

by CPSD, the Institutional Review Board of the Cam-

bridge Health Alliance, and the Institutional Review

Board of Tufts University Health Sciences/Tufts-New

England Medical Center in August 2005.

Measures
Academic Achievement. Academic achievement was

measured using the MCAS, which annually tests all

public school students across Massachusetts, including

students with disabilities and students with limited
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English proficiency. MCAS tests were administered in

May 2005 by teachers in classrooms. As mandated by

the Education Reform Law of 1993 and the federal No

Child Left Behind Law from 2001, all students educated

with public funds are required to participate in the

MCAS tests administered in their grades. The CPSD

Development and Assessment Office (DAO) performs

management, analysis, and maintenance of student

data and MCAS databases. MCAS is a criterion-refer-

enced test that provides scores to parents and educators

according to performance levels (advanced, proficient,

needs improvement, and warning). Students in grades

4, 7, and 10 take English language arts MCAS tests, and

students in grades 4, 6, 8, and 10 take Mathematics

MCAS tests.19

We used both raw MCAS scores and dichotomous

(‘‘passing’’ or ‘‘not passing’’) English MCAS achieve-

ment and Mathematics MCAS achievement variables

since educators and policy makers generally use per-

formance rather than raw MCAS scores to interpret

achievement results. Congruent with CPSD standards

(personal communication with Marianne McDonald,

CPSD, August 2005), ‘‘Advanced,’’ ‘‘Proficient,’’ and

‘‘Needs Improvement’’ performance levels were con-

sidered ‘‘Passing,’’ while ‘‘Warning’’ was considered

‘‘Not Passing.’’

Fitness Achievement. For this analysis, a Fitness

Achievement variable was constructed as the number

of fitness tests passed by an individual student (from

0 to 5 tests passed) and was used in statistical models

as a continuous explanatory variable. In March and

April 2005, students completed fitness tests in 5 do-

mains adapted from the Amateur Athletic Union

(AAU)20 and Fitnessgram (Cooper Institute, Dallas,

TX)21 guidelines: an endurance cardiovascular test, an

abdominal strength test, a flexibility test, an upper body

strength test, and an agility test. Proficiency status (Par-

ticipant, Attainment, Outstanding) was assigned for

each test according to AAU and Cooper Institute guide-

lines as described in detail elsewhere.22 A student

received a ‘‘Participant’’ score if he or she participated

but did not attain the criteria for passing the test,

‘‘Attainment’’ indicates a student met the criteria for

passing, and ‘‘Outstanding’’ indicates a student ex-

ceeded the criteria for passing. For each fitness test,

students were considered ‘‘passing’’ if they achieved

‘‘Attainment’’ or ‘‘Outstanding.’’ The number of pass-

ing scores was summed to create the analytic variable.

Weight Status. For this analysis, weight status was

assessed by BMI z scores based on height and weight

measurements collected with a standard protocol23 by

CPSD PE teachers in March and April 2005. Height was

measured to the nearest 0.25 inch with a wall-mounted

stadiometer (Seca 216 Accu-Hite, Snoqualmie, WA).

Weight was measured to the nearest 0.1 pound with

an electronic scale (Seca 216 Bellisima-digital) in light

indoor clothing without shoes. BMI z scores were cal-

culated based on CDC protocol and utilized in the

regression models. The range of BMI z scores included

in this analysis was BMI z � �4 and BMI z � 5. In

addition, for descriptive purposes, BMI-for-age percen-

tiles for boys and girls were constructed using the Cen-

ters for Disease Control and Prevention/National

Center for Health Statistics growth charts and catego-

rized as: overweight (�95th percentile), at risk of over-

weight (between�85th and,95th percentile), healthy

weight (between �5th and , 85th percentile), and

underweight (,5th percentile).24

Sociodemographic Measure. Gender (male/female),

race/ethnicity (Black, Hispanic, Asian, White), and

socioeconomic status (SES) (eligible/not eligible) for

the NSLP were extracted from the school administra-

tion record system. NSLP eligibility (�185% of federal

household income level) was used as an indirect mea-

sure of family SES. SES was coded as a binary variable,

lower SES (eligible for NSLP), or higher SES (ineligible

for NSLP).25

Data Analysis
To assess the association between the fitness status

and the MCAS test, we used bivariate and multivari-

ate regression analysis. A series of bivariate analyses

were conducted to identify explanatory variables, and

diagnostic analyses were run to assess any confound-

ing effects among the variables. Individual students

were the unit of analysis. All analyses were performed

using the SAS statistical analysis system.26

Frequencies of health and demographic character-

istics of the overall sample were obtained and strati-

fied by the binary academic achievement outcome

variables to identify potential explanatory variables

for logistic regression modeling. Chi-square tests

were used to assess statistical significance. Analysis

of variance was used to test for differences between

health and demographic group means by fitness

achievement, the primary explanatory variable

(analysis not shown). The raw Mathematics and

English MCAS scores, as well as the proportion of

students passing the Mathematics and English MCAS

test scores, were controlled by gender, ethnicity,

lunch status, and weight status through regression

analysis. The adjusted scores were plotted according

to the number of fitness tests passed to assess the

shape and strength of the relationships.

Multivariate logistic regression models were con-

structed to evaluate the strength of the association

between fitness achievement and the odds of a passing

score on the Math and English MCAS tests after con-

trolling for gender, SES, weight status, grade, and eth-

nicity. Variable selection for the logistic regression

models was guided by the bivariate analyses and by

use of the selection = score option in SAS proc logistic.

The selection = score option is analogous to the
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R-Square selection method. For both the Math and

the English MCAS logistic regression models, the opti-

mum model with highest chi-square score included

the 8 variables of our original hypothesis (fitness

achievement, gender, SES, weight status, grade, black

race, Hispanic ethnicity, and Asian race). Odds ratios

were calculated from the regression coefficients by

exponentiation and are presented with 95% confi-

dence intervals.

Interactions between fitness achievement and each

covariate were tested using interaction terms. The cri-

terion for statistical significance of covariates was p ,

.05. To adjust for multiple comparisons when testing

interaction effects, p , .0005 was used as a criterion

for statistical significance (.05/10 comparisons).

RESULTS

A total of 2127 children were enrolled in grades 4,

6, 7, and 8 for the 2004-2005 academic year. Student

records excluded from analysis included: 7.4% (157

students) who did not complete all 5 fitness tests;

1.2% (26 students) who had biologically implausible

BMI z scores, that is, BMI z below �4 or above 15;27

1.0% (12 students) with implausible MCAS scores �0

or above 54 for Math and �0 or above 72 for English;28

1% (11 students) who were Native Americans and due

to small cell size counts were excluded to protect confi-

dentiality of subjects; and finally, 3.8% (80 students)

who had special needs code indicating a significant

degree of impairment. The final analytic sample in-

cluded 1841 fourth-, sixth-, seventh-, and eighth-grade

students, 87% of the original data set.

Sample characteristics are provided in Table 1.

Sixty-five percent of the sample students were non-

white, and 45% were of low income. Almost 40%

(39.3%) of the students were overweight or at risk of

overweight. Students passed, on average, 3.6 fitness

tests. Overall, 72% and 89% of students passed the

Mathematics and English tests, respectively.

Table 2 presents the proportion of students who

passed the Mathematics and English MCAS tests by

demographic, health, and fitness variables and their

associated level of statistical significance. Student

characteristics significantly associated with passing

the Mathematics test included ethnicity, higher SES,

and higher fitness achievement. Similarly, student

characteristics significantly associated with passing

the English test included being female versus male,

ethnicity, higher SES, and higher fitness achieve-

ment. A student’s weight status (underweight,

‘‘healthy weight,’’ ‘‘at risk of overweight,’’ and ‘‘over-

weight’’) was inversely associated with passing the

Math MCAS test (p = .05) though not significantly

associated with English achievement.

To assess relationships between explanatory varia-

bles, we compared the group means of health and

demographic variables by fitness achievement. Statis-

tically significant differences between groups were

observed for gender (p , .05), ethnicity (p , .05),

SES (p , .001), and weight status (p , .001). Interac-

tions between fitness achievement and each covariate

were tested using interaction terms. No significant in-

teractions were found for either the Math or the

English MCAS models.

Figures 1 and 2 plot, respectively, the proportion of

students who passed the Mathematics and English

MCAS tests by the number of fitness tests passed, con-

trolling for demographic and health variables. Fig-

ure 1 demonstrates the strong, almost linear

relationship between Mathematics MCAS tests and

passing fitness tests (p , .0001). The logistic regres-

sion analysis (Table 3) estimated that the odds of pass-

ing the Math MCAS increased by 38% for each 1-unit

increase in the number of fitness tests passed, holding

gender, ethnicity, weight status, grade, and SES con-

stant. Figure 2 demonstrates a statistically significant

Table 1. Sample Characteristics for Cambridge Public School
Fourth, Sixth, Seventh, and Eighth Graders (2004-2005 School
Year)

Characteristics
Percentage or
Mean (±SD) Number

Age
Mean age 11.73 (±1.58) 1478

Sex
Male 52.96 975
Female 47.04 866

Ethnicity
White 34.82 641
Black 40.25 741
Hispanic 15.43 284
Asian 9.51 175

SES (eligibility for NSLP)
Low SES 44.97 827
Higher SES 55.03 1012

Grade
Fourth 24.97 369
Sixth 24.02 355
Seventh 25.37 375
Eighth 25.64 379

Weight status*
Underweight 1.41 26
Healthy weight 59.32 1092
At risk of overweight 18.31 337
Overweight 20.97 386

Math MCAS
Raw score 31.58 (±12.09) 1103
Passed Math MCAS 71.53 789

English MCAS
Raw score 48.53 (±11.12) 744
Passed English MCAS 89.25 664

Number of fitness tests passed
Mean number of tests passed 3.59 (±1.33) 1478
BMI Z score mean (±SD) 0.70 (±1.01) 1478

*Underweight is defined as�5 BMI percentile for age and gender; normal weight is defined as

,85 BMI percentile for age and gender; at-risk weight is defined as�85, 95 BMI percentile for

age and gender; and overweight is defined as �95 BMI percentile for age and gender.
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but substantially weaker relationship between the

English MCAS test and passing successive fitness tests

(p , .05). Logistic regression models (Table 3) esti-

mated that the odds of passing the English MCAS test

increased by 24% for each 1-unit increase in the

number of fitness tests passed, holding gender, ethnic-

ity, weight status, grade, and SES constant. Similar re-

lationships were seen using the raw MCAS scores and

the number of fitness tests passed (Math MCAS model

r2 = .24, p , .0001 and English MCAS model r2 = .20,

p = .0004). The results are not shown.

Discussion
Our findings contribute to a growing body of evi-

dence indicating a significant relationship between

students’ academic achievement and physical fitness.

Based on cross-sectional data gathered from a racially

diverse urban school district, our results demonstrated

a significant positive relationship between fitness and

Math and English academic achievement, using either

the raw MCAS scores or the categorical pass/fail varia-

bles. After controlling for the effects of gender, weight

status, grade, ethnicity, and SES, students’ odds of

passing the MCAS Mathematics test and the MCAS

English test increased by the successive number of fit-

ness tests passed.

In this study, students’ fitness was more strongly

associated with Math achievement than English

achievement scores. While we do not yet know why

Math scores may be more highly associated with fit-

ness level than English scores, similar findings were

Table 2. MCAS Passing Scores by Demographic and Health
Characteristics of Cambridge Public School Fourth, Sixth, Seventh,
and Eighth Graders (2004-2005 School Year)

Math Passing Score English Passing Score

N % Passed N % Passed

Overall 789 72 664 89
Female 383 73 324 91
Male 414 70 345 86

p = .36† p = .0498
Underweight* 13 76 8 89
Healthy weight 488 74 393 90
At-risk weight 150 70 120 89
Overweight 146 64 148 86

p = .0496 p = .6853
Ethnicity

White 322 85 267 93
Black 271 58 235 82
Latino 105 66 98 88
Asian 91 90 65 98

p , .001 p , .001
SES (eligibility for NSLP)

Low SES 327 64 272 83
Higher SES 469 78 395 93

p , .001 p , .001
Fitness achievement: number of fitness tests passed

0 20 35 11 73
1 73 51 48 88
2 154 66 81 84
3 195 73 142 93
4 309 71 218 86
5 352 80 244 93

p , .0001 p = .015

*Underweight is defined as�5 BMI percentile for age and gender; normal weight is defined as

,85 BMI percentile for age and gender; at-risk weight is defined as�85, 95 BMI percentile for

age and gender; and overweight is defined as �95 BMI percentile for age and gender.
†p values determined by chi-square analysis.

Figure 1. 2005 Cambridge Public School Percentage of Students
Who Passed Math MCAS by Number of Fitness Tests Passed, Con-
trolling for Gender, Ethnicity, and Lunch Status (Combined Fourth,
Sixth, and Eighth Grade)
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Possible MCAS Math raw scores range from a minimum of 0 to a max-
imum of 54. There were a total of 5 fitness tests. Number of students
by fitness tests passed is as follows: 0 tests passed: 20 students; 1 test
passed: 73 students; 2 tests passed: 154 students; 3 tests passed: 195
students; 4 tests passed: 309 students; 5 tests passed: 352 students.
Data source: Cambridge Public School Department, 2005; Analysis and
Presentation: Institute for Community Health, April 2006.

Figure 2. 2005 Cambridge Public School Percentage of Students
Who Passed English MCAS by Number of Fitness Tests Passed,
Controlling for Gender, Ethnicity, and Lunch Status (Combined
Fourth, Sixth, and Eighth Grade)

0

20

40

60

80

100

0 1 2 3 4 5

Number of Fitness Tests Passed

%
 P

as
se

d
E

n
g

lis
h

 M
C

A

Possible MCAS English raw scores range from a minimum of 0 to a maxi-
mum of 72. There were a total of 5 fitness tests. Number of students by
fitness tests passed is as follows: 0 tests passed: 11 students; 1 test
passed: 48 students; 2 tests passed: 81 students; 3 tests passed: 142 stu-
dents; 4 tests passed: 218 students; 5 tests passed: 244 students. Data
source: Cambridge Public School Department, 2005; Analysis and Pre-
sentation: Institute for Community Health, April 2006.
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reported by Castelli et al in their study of the relation-

ship between students’ scores on the Illinois Stand-

ards Achievement Test and fitness levels in

elementary students.18 In the Trois Rivières, Quebec,

Canada, study, investigators found that 1 hour per day

of additional PE was significantly related to improve-

ments in standardized Math test scores for grades 2, 3, 5,

and 6, but there were no differences in other subject

areas.13 It is important to use caution in drawing causal

conclusions about the association between Math scores

and achievement from available literature.

While the research literature cannot yet fully

explain why fit students may perform better on stan-

dardized tests, there are potential mechanisms that

may help explain this relationship. First, a relationship

between fitness and academic achievement may

reflect the achievement orientation of motivated stu-

dents. That is, motivated students may strive for

achievement in both academics and physical fitness or

athletics.29-31 Second, a student’s physical fitness may

reflect better overall health—better nutrition, physical

activity, and/or weight status—and good health may

contribute positively to academic achievement. Links

between components of a students’ health status such

as weight status and food sufficiency and academic per-

formance have been documented.32-34 We demon-

strated a relationship between fitness and weight

status in previous studies with students from the same

school district.35 In our current study, weight status was

inversely (though not significantly) associated with

Math MCAS scores. Third, physical activity and fitness

may enhance students’ concentration and classroom

behavior in school, which may contribute positively

to academic achievement. Review papers report some

evidence that physical activity helps students concen-

trate and focus, at least in the short term.5,6 Fourth,

physical activity may improve mental health and self-

esteem. Vail noted that ‘‘regular exercise can also alle-

viate stress, anxiety, and depression—problems that

can affect school performance—and can even boost

self-esteem.’’36 Finally, exercise and fitness may affect

brain function and improve cognitive functioning.

Studies on elderly adults show that exercise can help

elders with cognitive functioning,37-40 and Hillman et al.

found an association between neurocognitive func-

tioning and aerobic fitness in preadolescents.41 Sepa-

rately, or in combination, these mechanisms may help

explain the relationship between fitness and academic

achievement. Taras notes that the effects of physical

activity on school performance may be very subtle

and more pronounced among specific subpopulations

or may only result from high-intensity activities.5

Clearly, more research is warranted to understand

the complex physical and psychosocial relationships

reflected by the association of fitness and academic

performance.

It is also important to recognize the influence of

socioeconomic factors and the home background on

how well students perform academically.42,43 Studies

have shown that family factors such as SES, specifically

parents’ education and income, as well as environmen-

tal factors such as school facilities and school practices

influence children’s academic achievement.44-48 How-

ever, while socioeconomic and demographic factors are

known to be associated with academics, we found in

our analysis that the relationship between fitness and

achievement was statistically significant after control-

ling for the students’ race/ethnicity and the indicator

of SES that was available in our data set, that is, the

students’ eligibility for participating in the NSLP.

Limitations
There are design issues that should be taken into

account when interpreting the results of this study.

The data utilized are cross sectional and therefore

these results do not indicate causality. It cannot be

concluded from these data that higher levels of physi-

cal fitness caused an increase or improvement in aca-

demic achievement or vice versa. Although the PE

teachers received training every year in methods of

consistent and valid fitness testing, the fitness data

were collected for curricular rather than for research

purposes, and the reliability of the data is unknown.

We do not have reason to believe that a systematic

bias has been introduced in the fitness data, but the

magnitude of our effect may be compromised by

inconsistent data quality. Finally, although we con-

trolled for known confounders related both to physi-

cal fitness and to academic achievement that were

available for analysis, we cannot exclude the possibil-

ity that unmeasured confounding factors could ex-

plain our results. Further research using a prospective,

Table 3. Logistic Regression Models Predicting Math and English
MCAS Passing Scores From Number of Fitness Tests Passed.
Cambridge Public School Fourth, Sixth, Seventh, and Eighth
Graders (2004-2005 School Year)†

Math MCAS English MCAS
OR (95% CI) OR (95% CI)

Fitness achievement 1.379 (1.234-1.541)*** 1.236 (1.003-1.522)*
Female 1.321 (0.994-1.756) 1.778 (1.066-2.966)*
Black 0.243 (0.168-0.352)*** 0.338 (0.175-0.652)**
Asian 1.805 (0.847-3.847) 4.032 (0.516-31.57)
Hispanic 0.321 (0.202-0.509)*** 0.454 (0.199-1.037)
Weight status BMIZ 1.098 (0.949-1.271) 1.146 (0.864-1.520)
Grade 0.910 (0.835-0.993)* 1.696 (1.395-2.063)***
SES 0.760 (0.562-1.026) 0.572 (0.331-0.989)*
Observations 1102 742
Likelihood ratio (v2) 153.60*** 76.54***
Homer and Lemeshow 13.051, p = .1113 5.660, p = .6853
Percent concordant 72.5 78.0
Percent discordant 27.2 21.6

*p, .05; **p , .01; ***p , .001.
†All regressions included a constant.
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randomized design to assess the longitudinal effect of

improved fitness on academic achievement in chil-

dren is clearly warranted.

CONCLUSIONS

Given the pressure that educators and policy mak-

ers are under to achieve academic standards for all

students, understanding the relationship of academic

success to physical activity, fitness, and curricular PE

is important for allocating scarce resources and for im-

plementing the right mix of policies and programs.

Concurrent with national pressure to increase aca-

demic achievement, national organizations such as

the Institute of Medicine are recommending an

increase of daily physical activity for children to at

least 1 hour a day to enhance health and weight out-

comes.49 Current research does not indicate that

increased school time on PE and activity has a negative

effect on academic performance; in fact, learning may

be enhanced in physically active students. A convinc-

ing trend in evidence indicates a supportive role for

physical fitness on school performance. Thus, in light

of the potential positive effect of physical activity and

fitness on academics and healthy weight found in this

study, advocating for increased time on physical activ-

ity is probably warranted. This could potentially be

achieved through increased PE time, increased active

time during PE, encouraging active recess time, and

maximizing before and after school activity time.
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