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Executive Summary

The primary goal of this evaluation was to begin to understand the relationship between Fithnessgram® physical fitness
assessments and FCAT achievement test results among students in Pinellas County. Recent literature reviews suggested
that the relationship between physical fithess and academic achievement is not yet well understood. However, prior work
had provided promising initial evidence of a relationship between Fithessgram® assessment results and achievement test
scores in California.

An impressive data collection effort among educators in Pinellas County provided a wealth of data from which to evaluate
the relationship between assessments of physical fitness and academic achievement. A two-stage process was
implemented to evaluate these data. The study first examined the properties of the Fithessgram® subscales to determine
factors that may influence student performance on these scales. We then examined the relationship between
Fitnessgram® and FCAT scores cut several different ways to begin to obtain a clearer understanding of the several
potential factors influencing this relationship.

Analysis of the six Fitnessgram® subscales yielded concerns regarding their validity in terms of identifying students who
may be at risk for negative health outcomes. We advised extreme caution when interpreting Fitnessgram® assessment
results for this purpose. Despite these concerns, we determined that the pattern of frequencies in which students were
classified as either within or outside the Healthy Fitness Zone (HFZ) range, especially on the BMI assessment of body
composition and the three measures of muscular strength and endurance, were sufficient to provide general distinctions
between students who were more vs. less physically fit.

Analysis of the relationship between Fitnessgram total HFZ scores and FCAT Reading and Math Achievement Levels
indicated a clear, positive relationship between the number of HFZs and student performance on the FCAT. Higher
numbers of assessments completed within the HFZ range were associated with higher FCAT achievement levels. While
these results were stronger for girls and students not receiving free/reduced lunch relative to boys and those receiving
free/reduced lunch, the relationship between Fitnessgram® and FCAT assessments held for all four groups. These data
provided an almost exact replication of the previous California study in which Fitnessgram® HFZ scores were examined in
relation to achievement test results. The consistency of findings across these two large samples provided strong support
for the validity of the relationship between physical fithess assessments and academic achievement assessments.

A second goal was then to begin to understand the complexities of the relationship between Fitnessgram® and FCAT
assessment results. Results presented in this study are correlational. Based upon these results we cannot say that being
physically fit causes students to perform better academically. Yet this remains a distinct possibility to be supported or
refuted through future investigation. It is likely that this relationship is multidetermined and that a number of factors
contribute to the relationship between Fithessgram® and FCAT assessment results, one of which very well may be actual
physical fitness. Further analyses provided initial support for the potential role of student motivation to explain part of the
relationship between physical fitness and achievement assessment results. Other potential hypotheses concerning factors
that may influence this relationship were presented with an understanding that future work incorporating multiple
assessment methods is necessary to obtain a clearer understanding of the multiple factors that likely influence the
relationship between physical fitness and academic achievement assessment results.
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Evaluation of the Relationship between Physical Fitness
Indices and FCAT Achievement in Pinellas County Schools

During the 2007-2008 school year, Pinellas County students were assessed across each of six domains of physical
functioning including aerobic capacity, body composition, abdominal strength, trunk strength, upper body strength, and
flexibility. Student performance was evaluated in relation to criterions set by the Cooper Institute’s Fithessgram® protocol.
Prior research has indicated a significant relationship between Fitnessgram® assessment results and scores obtained on
tests of academic achievement in California’. Higher levels of assessed physical fithness were associated with higher
achievement test scores. The primary goal of the present evaluation is to examine if these relationships between physical
fithess and academic achievement exist among students in Pinellas County.

The National Coordinating Committee on School Health and Safety (NCCSHS) recently published a review article in
which they concluded that “the relationship between physical activity in children and academic outcomes requires further
elucidation”. These authors state that, “research demonstrates that there may be some short term improvements of
physical activity (such as on concentration) but that long-term improvement of academic achievement as a result of more
vigorous physical activity is not well substantiated”. Many of the studies cited in the NCCSHS review had either small
samples or design flaws that hindered their ability to adequately examine the relationship among physical activity and
academic achievement. Similar inconclusive findings were reported in several articles examining the relationship between
physical fithess and academic achievement. Consequently, there is a need for large-scale, systematic studies in this area.
Our large, representative sample should provide a solid foundation upon which to begin to understand factors influencing
the relationship between physical fithess and academic achievement among Pinellas County students. Our results should
also generalize well to inform future work in this area.

Method
Sample

Physical fithess was evaluated for students of all ages throughout Pinellas County. An effort was made to test each
Pinellas County student across all six Fitnessgram® measures. Students were included in the present evaluation if they
completed each of the six measures on any day in the 2007-2008 school year. For students completing the full
assessment battery more than once, data from the most recent completion date was used. Frequencies of students
completing all six assessments are presented by age in the Fitness Only column of Table 1. A total of 21,382 girls and
23,855 boys were included in the present study.

Initial demographic analyses included all students from 5 through 18 years of age. Examination of the relationships among
Fitnessgram® and FCAT scores were then necessarily restricted to students in grades 3 through 10. Frequencies for
students who completed both a full fithess assessment as well as the FCAT assessment are presented in the Fitness and
FCAT column of Table 1. A total of 14,668 girls and 16,399 boys completed both assessments in the 2007-2008 school
year.

Table 1
Age : Fitness Only Age .Fitness and FCAT
Girls Boys Total Girls Boys Total
5 701 753 1454
6 1613 1701 | 3314
7 1941 1927 3868 7 7 5 12
8 2409 | 2411 | 4820 8 1177 1061 | 2238

9 3003 3231 6234 9 2822 2959 5781
10 3465 3667 7132 10 3387 3552 6939
11 2602 2883 5485 11 2540 2811 5351
12 1393 1859 3252 12 1342 1793 3135
13 1403 1680 3083 13 1353 1605 2958
14 1033 1342 2375 14 979 1257 2236
15 727 917 1644 15 689 859 1548
16 579 708 1287 16 351 466 817
17 371 536 907 17 21 31 52
18 142 240 382

Total | 21382 | 23855 | 45237 | Total | 14668 | 16399 | 31067

! See Appendix A
> See Appendix B



Measures

Fitnessgram

During the 2007-2008 school year, Pinellas County students were assessed across each of six domains of
physical functioning including aerobic capacity, body composition, abdominal strength, trunk strength, upper body
strength, and flexibility®. Student performance was evaluated in relation to criterions set by the Cooper Institute’s
Fitnessgram® protocol. Students meeting the criterion set for their age and gender for each assessment were
classified as being within the ‘Healthy Fitness Zone’ (HFZ). Students could achieve from zero to six scores within
the HFZ depending upon their performance across each of the six assessments. Performance levels necessary to
be within the Healthy Fithess Zone are presented later in the results section for each scale by age alongside the
results of Pinellas students’ assessments. This approach was taken to examine the relationships between
Fitnessgram cutoffs and Pinellas students’ performance more clearly by presenting the two contiguously.

FCAT

In the spring of 2008, students across Pinellas County completed the Florida Comprehensive Achievement Test
(FCAT). Students were tested across several domains including Reading and Math. Students’ Reading and Math
Achievement Level scores were utilized as the dependent variable in the present study. These scores can range
from 1 to 5, with higher scores representing higher levels of achievement. FCAT achievement levels are based
upon each student’s performance relative to his or her grade level.

Design
Demographics and Scale Analysis:

Prior to evaluation of the relationship between students’ fithess scores and achievement scores, we examined the degree
to which boys and girls achieved scores within the Healthy Fitness Zone on each of the six assessments at each age
level. These results are presented alongside the Cooper Institute’s Fitnessgram®© HFZ cutoff levels. Doing so allowed us
to examine the validity of the Fitnessgram® cutoffs in light of the performance of Pinellas County students on the six
physical fithess assessment areas.

The frequency of students achieving Total HFZ scores ranging from 0 to 6 were then examined for boys and girls across
age levels. Our interpretations of these results are examined in relation to the findings of the prior demographics and
scale analysis.

Comparison of Pinellas HFZ data with assessment results reported in California then provided a means with which to
evaluate the potential generalizability of the Pinellas County data.

Scale construction issues are then discussed in relation to the goal of comparing fitness data and academic achievement,
as well as to provide a clearer understanding of factors influencing student HFZ scores on the Fithessgram® assessment.

Relationship between Fithnessgram® and FCAT

Students’ mean achievement level scores were then examined based upon the number of fitness assessments in which
they achieved the Healthy Fitness Zone criterion®. Data are presented for the district as a whole and then separately by
Grade, Lunch Status, Gender, and Exceptional Education status. Sample sizes (N) are presented in conjunction with the
results of each analysis.

* See Appendix C for descriptions of the six individual fitness tests
* While Fitnessgram HFZs are based upon the child’s age and FCAT Achievement Levels are based upon grade level, we were able to
compare scores obtained by each child across these two assessments.

2



Results
Demographics and Scale Analysis

PACER
Table 2
PACER HFZs by Age and Gender PACER Means and Fitnessgram HFZ
Range by Gender/Age
Fitnessgram Fitnessgram
GIRLS BOYS Girls' cutoffs Boys' cutoffs
Mean . Mean .
Age | YES | NO | TOTAL| YES | NO | TOTAL Low | High Low | High
701 0 701 753 0 753
5) 8.4 * * 8.6 * *
100% | 0% 100% | 0%
. 1613 0 1613 | 1701 0 1701 16 . . A . .
100% | 0% 100% | 0%
1941 0 1941 | 1927 0 1927
7 13 * * 14.9 * *
100% | 0% 100% | 0%
g |09 | o© 2409 | 2411 | 0 ZIE I . . 191 . .
100% | 0% 100% | 0%
. 3003 0 3003 | 3231 0 3231 6 . . o . .
100% | 0% 100% | 0%
10 3329 136 3465 1787 | 1880 | 3667 19.9 7 a 24.7 23 61
96% | 4% 49% | 51%
1908 | 694 | 2602 | 1686 | 1197 | 2883
11 225 15 41 28.7 23 72
73% | 27% 58% | 42%
12 1053 340 1393 956 903 1859 255 15 a 35.1 3 72
76% | 24% 51% | 49%
688 | 715 | 1403 747 | 933 | 1680
13 25.6 23 51 38.2 41 83
49% | 51% 44% | 56%
506 527 1033 640 702 1342
14 23.8 23 51 39.8 41 83
49% | 51% 48% | 52%
222 | 505 727 345 | 572 917
15 24.8 32 51 41.6 51 94
31% | 69% 38% | 62%
16 173 | 406 279 L e 708 24.1 32 61 42.1 61 94
30% | 70% 26% | 74%
77 294 371 166 | 370 536
17 27.1 41 61 45.7 61 106
21% | 79% 31% | 69%
18 26 116 142 38 202 240 26.5 41 72 44.7 72 106
18% | 82% 16% | 84%
Total | 17649 | 3733 | 21382 | 16575 | 7280 | 23855
83% | 17% 69% | 31%
Total | 7982 | 3733 | 11715 | 6552 | 7280 | 13832
10-
18 68% | 32% 47% | 53%

The PACER (Progressive Aerobic Cardiovascular Endurance Run) provides an assessment of students’ aerobic capacity.
Set to music, the PACER is a paced, 20-minute shuttle run increasing in intensity as time progresses. Fithessgram® HFZ
cutoffs are provided for students ages 10-18. The PACER is difficult to assess reliably among children under age 10 due
to variations in the degree to which young children are able to comply with its protocol. The makers of Fithessgram®
regard a child under the age of 10 as being within the HFZ on the PACER as long as they participate. Consequently,
100% of students age 5 through 9 are considered to be within the Healthy Fitness Zone on the PACER.

When examining students’ overall Fithessgram score (ranging from 0-6 tests within the HFZ range) it is important to keep
in mind that students age 5 to 9 are essentially given a free pass on the PACER. If total HFZ scores decline with age, a
potential reason for this finding may, in part, concern this aspect of the scoring criteria of the PACER.

3



A second clear finding presented in Table 2 concerns the sharp decline with age in the Eercentage of students who are
assessed to be within the HFZ range on the PACER®. Results indicate that 96% of 10yo°® girls are within the HFZ on the
PACER. This percentage then sharply declines until only 18% of 18yo girls are in the HFZ range. Results also indicate
that 49% of 10yo boys are within the HFZ on the PACER. This percentage remains steady through early adolescence and
then declines sharply in late adolescence until only 16% of 18yo boys are in the HFZ range on the PACER.

Mean scores on the PACER by gender and age presented in Table 2 indicate that 10yo girls in Pinellas average 19.9 laps
completed on the PACER. This average increases slightly to 26.5 laps among 18yo girls. Ten-year-old boys average 24.7
laps. This average increases to 44.7 laps among 18yo boys. These increases contrast sharply to Fitnessgram® cutoff
scores, which increase at a much faster rate through adolescence.

Without consideration of measurement issues, one would conclude that students’ aerobic fithess declines markedly with
increasing age. If these results are a true reflection of diminishing physical fithess with age then we would have what
amounts to a health crisis in Pinellas. Less than 20% of our 18yo students would have “healthy” aerobic capacity. Similar
results have been reported recently using Fitnessgram data in Texas, where local media reports state “Student fitness in
bad shape”, and “Texas school kids flunk statewide physical fitness assessment”’. These reports are exaggerated mainly
because they do not take into account that measurement difficulties, especially with regard to the PACER, are likely
responsible for the decline in student performance with increasing age. They also assume that a student is not healthy
unless he or she achieves a score within the Healthy Fitness Zone on all six fithess assessments. The scientific evidence
is not strong enough at this point to make that claim.

A review of the Fitnessgram® Reference Guide® indicates that the PACER criterions are derived from an assessment of
the relationship between PACER scores and aerobic capacity in a 20-year-old study with a limited sample size. While
existing research suggests that students do become less active during adolescence, we lack direct evidence indicating
that aerobic capacity declines during this time period. Further research is necessary before we regard the particularly
sharp declines seen in the present dataset as valid. Until then, we will exercise extreme caution when interpreting these
results.

> Although there is an upper limit to the HFZ range, students were still considered to be within the HFZ if their score was higher than
the upper limit of the HFZ range. It would be hard to argue that a 10yo boy completing 50 laps was ‘healthy’ while another 10yo boy
completing 70 laps was not.

6 yo = year-old

7 See Appendixs D and E

® See Appendix F



Body Mass Index (BMI)

Table 3
BMI HFZs by Age and Gender BMI Means and Fitnessgram® HFZ Range
by Gender/Age
Fitnessgram Fitnessgram
EllEe SO Girls’ cutoffs Boys’ cutoffs
LOW IN HIGH LOW IN HIGH Mean . Mean .
Age BMI HEZ BMI TOTAL BMI HEZ BMI TOTAL Low High Low High
408 250 43 701 153 543 57 753
5 16.3 16.2 21 16.3 14.7 20
58% | 36% | 6% 20% | 72% | 8%
874 622 117 1613 340 1206 155 1701
6 16.5 16.2 21 16.6 14.7 20
54% | 39% | 7% | 100% | 20% | 71% | 9%
861 | 900 180 1941 | 334 | 1326 | 267 1927
7 17.3 16.2 22 17.2 14.9 20
44% 46% 9% 17% 69% 14%
898 1084 427 2409 386 1489 536 2411
8 18 16.2 22 18.1 15.1 20
37% | 45% | 18% 16% | 62% | 22%
73 2500 430 3003 52 2209 970 3231
9 18.8 13.5 23 18.9 13.7 20
2% | 83% | 14% 2% | 68% | 30%
62 2778 625 3465 69 2510 1088 3667
10 19.7 13.7 23.5 19.7 14 21
2% 80% 18% 2% 68% 30%
53 2023 526 2602 55 1831 997 2883
11 20.6 14 24 20.3 14.3 21
2% 78% 20% 2% 64% 35%
34 1050 309 1393 36 1260 563 1859
12 21.4 14.5 245 20.8 14.6 22
2% 75% 22% 2% 68% 30%
21 1058 324 1403 33 1168 479 1680
13 21.9 14.9 24.5 21.6 15.1 23
1% 75% 23% 2% 70% 29%
18 793 222 1033 30 1000 312 1342
14 22.5 154 25 22.2 15.6 24.5
2% 7% 21% 2% 75% 23%
10 571 146 727 11 681 225 917
15 22.5 16 25 229 16.2 25
1% 79% 20% 1% 74% 25%
16 429 134 579 5 560 143 708
16 22.8 16.4 25 23.6 16.6 26.5
3% 74% 23% 1% 79% 20%
10 285 76 371 13 417 106 536
17 23.3 16.8 26 23.8 17.3 27
3% 7% 20% 2% 78% 20%
5 120 17 142 7 188 45 240
18 22.8 17.2 27.3 24.2 17.8 27.8
4% 85% 12% 3% 78% 19%
Total 3343 | 14463 | 3576 | 21382 | 1524 | 16388 | 5943 | 23855
16% 68% 17% 6% 69% 25%
Total | 229 9107 2379 11715 259 9615 3958 | 13832
10-
18 | 2% | 78% | 20% 2% | 70% | 29%

Body Mass Index (BMI) is a body composition measure of weight in relation to height. BMI is calculated as weight in
pounds divided by the square of height in inches, multiplied by 703. While studies have indicated that BMI is significantly
correlated with total body fat for a majority of individuals, it has limitations in that it can overestimate body fat in individuals
who are very muscular.’

Results presented in Table 3 indicate that 20-30% of students in Pinellas County are considered to be above the HFZ
range according to the Fitnessgram cutoffs. This corresponds loosely to what would be considered the ‘overweight’ range

° See Appendix G



on BMI usin% the Center for Disease Control standards. These results are consistent with those in the Surgeon General's
2001 report'’. These results appear to be valid with two caveats. First, the BMI cutoffs for 5-8yo students are set too high,
especially for girls. Using the Fitnessgram® cutoffs more than half of the 5 and 6yo girls assessed would be considered
underweight. Elevations in percentages below the HFZ range are also seen for 7 and 8yo girls, as well as 5 through 8yo
boys relative to older children. This data issue will not affect our examination of the relationship between Fithessgram®
and FCAT scores, as children below 3rd-grade do not take the FCAT. However, this issue is important to keep in mind
when considering the meaning of BMI HFZs for young children using Fithessgram® standards.

Second, 29% of 10-18yo boys were above the HFZ range compared to 20% of 10-18yo girls. This can be due to at least
three potential factors. First, there may be a true difference in which adolescent boys are more likely to be overweight
relative to adolescent girls. However, differences between boys and girls in the percentage of students within the HFZ
range on BMI may be due to adolescent boys having greater muscle mass rather than excess weight. A third possibility is
that the method used by Fitnessgram® to determine their BMI cutoffs increased the likelihood that boys would score
above the HFZ range relative to girls. Absent a more in-depth examination of the methods used to construct
Fithnessgram® BMI cutoffs relative to those provided by the CDC, the relative influence of each of these three factors is
uncertain at this time.

Curl Up
Table 4
Curl Up Means and Fitnessgram HFZ Range
Curl Up HFZs by Age and Gender by Gender/Age
.| Fitnessgram _ | Fitnessgram
el B Girls cutoffs Boys cutoffs
Mean . Mean )
Age YES NO | TOTAL | YES NO | TOTAL Low | High Low | High
5 478 223 701 493 260 753 76 2 10 6.7 2 10
68% | 32% 65% 35%
6 1254 359 1613 1336 365 1701 11.1 2 10 10.9 2 10
78% 22% 79% 21%
7 1590 351 1941 1543 384 1927 17.6 4 14 16.2 4 14
82% 18% 80% 20%
8 2042 367 2409 2022 389 2411 292 6 20 297 6 20
85% 15% 84% 16%
9 2600 403 3003 2761 470 3231 27 9 22 26.7 9 o4
87% 13% 85% 15%
10 2919 546 3465 3052 615 3667 20.1 12 26 20.5 12 24
84% 16% 83% 17%
1 2157 445 2602 2430 453 2883 33.7 15 29 35.1 15 o8
83% 17% 84% 16%
12 1160 233 1393 1611 248 1859 38.3 18 32 417 18 36
83% 17% 87% 13%
13 1170 233 1403 1413 267 1680 403 18 32 456 21 40
83% 17% 84% 16%
14 858 175 1033 1092 250 1342 39.4 18 32 45.4 24 45
83% 17% 81% 19%
15 619 108 727 785 132 917 395 18 35 165 24 47
85% 15% 86% 14%
16 |-269 | 110 | 579 |} 610 | 98 | 708 § 393 | 18 | 35 | 476 | 24 | 47
81% 19% 86% 14%
17 e &l i &6, 12 £l 42.9 18 35 50.1 24 47
87% 13% 87% 13%
18 120 22 142 216 24 240 142 18 35 53 24 a7
85% 15% 90% 10%
Total 17760 | 3622 | 21382 | 19828 | 4027 | 23855
83% 17% 83% 17%
TOéal 9796 | 1919 | 11715 | 11673 | 2159 | 13832
10-
18 84% 16% 84% 16%

1% 5ee Appendix G



The Curl Up, Push-Up and Trunk Lift comprise the three assessments of muscular strength and endurance in the
Fitnessgram assessment battery. A curl up measures abdominal strength and endurance. Students lie down with knees
bent and feet unanchored. They lift their upper body using their abdominal muscles to a specified pace up to a maximum
of 75 repetitions.

Results presented in Table 4 indicate that approximately 85% of students are within the HFZ range on the Curl Up
assessment across levels of gender and age. There is a slight exception to this consistent trend in which five year-old
students tend to perform less well, with less than 70% in the HFZ range. However, there do not appear to be any glaring
abnormalities in the Curl Up data for students in the 3. through 10th—grade age range for the purpose of examining FCAT
scores in relation to Fitnessgram® scores.

Investigation of students’ mean scores across levels of gender and age indicate that student means fall above the upper
cutoff of the Fitnessgram® HFZ for students between 6 and 15 years-old. The only exceptions are among students ages
5, 16, 17, and 18 in which the means fall within the HFZ range. On a criterion referenced test this is not a problem. Most
students perform comfortably well on this assessment. Given that the mean score is generally above the upper limit of the
HFZ range, we're also more confident that students whose assessments fall below the lower cutoff of the HFZ range are
more likely to be significantly weaker in terms of abdominal strength in relation to their age and gender matched peers.
Overall, the Curl Up assessment may likely provide good discrimination between students in terms of their physical
fitness.

Push-Up
Table 5
Push Up Means and Fitnessgram HFZ
Push Up HFZs by Age and Gender Range by Gender/Age

.. | Fitnessgram , | Fitnessgram

GIRLS BOYS Girls cutoffs Boys cutoffs

Mean i Mean i
Age | YES NO | TOTAL | YES NO | TOTAL Low | High Low | High

5 240 461 701 331 422 753 26 3 8 35 3 8

34% 66% 100% 44% 56%

6 859 754 1613 1054 647 1701 45 3 8 5.7 3 8

53% | 47% | 100% 62% | 38%

7 1085 856 1941 1267 660 1927 6.3 4 10 77 4 10

56% | 44% | 100% 66% | 34%

8 1367 | 1042 2409 1655 756 2411 77 5 13 10.4 5 13

57% | 43% 100% 69% 31%

9 1781 | 1222 3003 2316 915 3231 9.2 6 15 12 6 15

59% | 41% 100% 72% 28%

10 | 2917 [ 1548 | 3465 | 2567 [ 1100 | 3667 02 » 15 127 7 20

55% 45% 100% 70% 30%

1 1541 | 1061 2602 2085 798 2883 9.9 7 15 13.8 8 20

59% 41% 100% 72% 28%

12 927 466 1393 1393 466 1859 113 7 15 171 10 20

67% 33% 100% 75% 25%

13 935 468 1403 1199 481 1680 10.9 7 15 17.4 12 25

67% 33% 100% 71% 29%
14 657 376 1033 901 441 1342 105 7 15 18.7 14 30
64% 36% 100% 67% 33%

15 447 280 727 622 295 917 116 7 15 217 16 35

61% | 39% | 100% 68% | 32%

16 383 196 579 515 193 708 11.7 7 15 257 18 35

66% 34% 100% 73% 27%

17 260 111 371 410 126 536 123 7 15 26.8 18 35

70% 30% 100% 76% 24%
113 29 142 184 56 240

18 135 7 15 30.3 18 35
80% 20% 100% 77% 23%

12512 | 8870 | 21382 | 16499 | 7356 | 23855
59% | 41% 100% 69% 31%
Total | 7180 | 4535 | 11715 9876 | 3956 | 13832

10-
18 61% 39% 100% 71% 29%

Total




The second of the three Fitnessgram assessments of muscular strength and endurance is the Push-Up. The push-up
measures upper body strength and endurance. Students lower their body to a 90-degree elbow angle and push up for as
many repetitions as possible.

Results presented in Table 5 indicate that boys are more likely to be within the HFZ range on the Push-Up assessment
relative to girls across age groups. However, the difference between boys and girls narrows from age 12 onward. These
results suggest that Fithessgram® cutoffs on the Push-Up may be set too high for pre-adolescent girls. However, during
the 3"- to the 10th-grade range of the FCAT evaluation, the HFZ percentages appear to be approximately equal for boys
and girls.

On a criterion referenced test, the percentages in the HFZ range do not have to be equal across gender, age, or any other
demographic. However, existing documentation provided by Fitnessgram®™ to support the validity of these scales in
differentiating future health related outcomes for children with different assessment results is weak. In light of weak
supporting validity evidence, any differences in frequencies between groups based upon gender and age can be more of
a reflection of the cutoffs chosen by Fithnessgram® creators than any true differences in physical health status between
different gender/age groups.

Trunk Lift
Table 6
. Trunk Lift Means and Fitnessgram HFZ
Trunk Lift HFZs by Age and Gender Range by Gender/Age
. | Fitnessgram , | Fitnessgram
GIRLS BOYS Girls cutoffs Boys cutoffs
Mean i Mean i
Age YES NO | TOTAL | YES NO | TOTAL Low High Low High
5 555 146 701 576 177 753 73 6 12 71 6 12

79% 21% 100% 76% 24%

6 1395 218 1613 1423 278 1701 79 6 12 77 6 12

86% 14% 100% 84% 16%

7 1824 117 1941 1768 159 1927 8.8 6 12 8.5 6 12

94% 6% 100% 92% 8%

8 2320 89 2409 2298 ALILE 2411 9.5 6 12 91 6 12

96% 4% 100% 95% 5%

9 2950 53 3003 3145 86 3231 10.1 6 12 96 6 12

98% 2% 100% 97% 3%

10 2896 569 3465 2775 892 3667 10.3 9 12 9.9 9 12
84% 16% 100% 76% 24%

1 2252 350 2602 2358 525 2883 10.6 9 12 10.2 9 12

87% 13% | 100% 82% 18%

12 1259 134 1393 1607 252 1859 10.9 9 12 10.6 9 12

90% 10% 100% 86% 14%

13 1257 146 1403 1469 211 1680 1 9 12 10.8 9 12

90% 10% 100% 87% 13%
14 908 125 1033 1157 185 1342 10.8 9 12 10.7 9 12
88% 12% 100% 86% 14%

618 109 727 781 136 917

15 10.7 9 12 10.5 9 12
85% 15% 100% 85% 15%

16 498 81 579 588 120 708 10.8 9 12 105 9 12
86% 14% | 100% 83% 17%
17 351 20 371 489 47 536 1.4 9 12 1 9 12
95% 5% 100% 91% 9%

137 5 142 218 22 240

18 114 9 12 111 9 12
96% 4% 100% 91% 9%

19220 | 2162 | 21382 | 20652 | 3203 | 23855
90% 10% 100% 87% 13%
Total | 10176 | 1539 | 11715 | 11442 | 2390 | 13832

10-
18 87% 13% 100% 83% 17%

Total

" See Appendix F



The third of the three Fithessgram assessments of muscular strength and endurance is the Trunk Lift. The Trunk Lift
measures trunk extensor strength. Students lie face down and slowly raise their upper body long enough for the tester to
measure the distance between the floor and the student’s chin.

Results presented in Table 6 indicate that 87% of girls and 84% of boys ages 10-18 are within the HFZ range on the
Trunk Lift assessment. These percentages are similar to those on the Curl Up assessment in which 84% of both girls and
boys performed within the HFZ range. Findings from both the Curl Up and the Trunk Lift are likely to provide strong ‘true-
positive’ assessments of physical fithess in that the minority of students who do not perform within the HFZ range on
these assessments are likely to differ significantly from their gender/age matched peers in terms of muscular strength.

Sit and Reach

Table 7

Sit and Reach Median and Fitnessgram
lower cutoff by Gender/Age

Sit and Reach HFZs by Age and Gender

GIRLS BOYS Girls' FltnLessgram Boys' Fitnessgram
Median L Median et
Age | YEs | NO | TOTAL | YES | NO | TOTAL Cutoff Cutoff

69 | 5 701 744 | 9 753
99% | 1% | 100% | 99% | 1%
1605 | 8 | 1613 | 1689 | 12 | 1701
100% | 0% | 100% | 99% | 1%
1928 | 13 | 1941 | 1902 | 25 | 1927
99% | 1% | 100% | 99% | 1%
2395 | 14 | 2409 | 2377 | 34 | 2411
99% | 1% | 100% | 99% | 1%
2987 | 16 | 3003 | 3187 | 44 | 3231
99% | 1% | 100% | 99% | 1%
3443 | 22 | 3465 | 3605 | 62 | 3667
99% | 1% | 100% | 98% | 2% 10 9 9 8

10

YES NO | TOTAL | YES NO | TOTAL

2585 17 2602 2847 36 2883
11 11 10 9 8
99% 1% | 100% 99% 1%

1388 ® 1393 1843 16 1859
12 115 10 9 8
100% | 0% 100% 99% 1%

1397 6 1403 1672 8 1680
13 12 10 10 8
100% | 0% | 100% | 100% | 0%

1022 11 1033 1333 9 1342
14 12 10 10 8
99% 1% | 100% 99% 1%

712 15 727 907 10 917
15 12 12 11 8
98% 2% 100% 99% 1%

573 6 579 695 13 708
16 12 12 11 8
99% 1% | 100% 98% 2%

370 1 371 534 2 536
17 12 12 12 8
100% | 0% | 100% | 100% | 0%

140 2 142 239 1 240
18 12 12 12 8

99% 1% | 100% | 100% | 0%
21241 | 141 | 21382 | 23574 | 281 | 23855

99% 1% | 100% 99% 1%

Total

Total | 11630 | 85 11715 | 13675 | 157 | 13832
10-
18 99% 1% | 100% 99% 1%




The Sit and Reach is included as the one assessment of flexibility in the Fitnessgram® battery. Testing one leg at a time,
students sit with one knee bent and one leg straight against a box and reach forward. The distance with which they reach
forward is measured in inches.

Results presented in Table 7 indicate that almost all students (99%) met the HFZ cutoff on the Sit and Reach. Out of over
1200 17 and 18yo students assessed, only 6 students did not meet the HFZ cutoff. Due to the extremely high ‘pass’ rates
on the Sit and Reach, it is rendered essentially incapable of discriminating between students who are and are not
physically fit. One can say that these results indicate that almost all children and adolescents are sufficiently flexible. This
then raises the question of why this scale is included at all in a criterion referenced battery intended to discriminate
between students in terms of physical fitness levels associated with increased risk for adverse health outcomes.

Total HFZs by Gender and Age

Table 8
GIRLS' TOTAL HFZs by Age BOYS' TOTAL HFZs by Age
Age 0 1 2 3 4 5 6 Total Age 0 1 2 3 4 5 6 Total
. 0 3 31 148 241 221 57 701 . 0 0 27 96 214 254 162 753
0% | 0% | 4% 21% 34% 32% 8% 0% | 0% | 4% 13% 28% 34% 22%
5 0 1 38 180 504 625 265 1613 5 0 0 20 110 370 647 554 1701
0% | 0% 2% 11% 31% 39% 16% 0% | 0% 1% 6% 22% 38% 33%
B 0 1 13 161 474 890 402 1941 B 0 2 22 123 336 690 754 1927
0% | 0% 1% 8% 24% | 46% 21% 0% | 0% 1% 6% 17% 36% 39%
5 0 0 11 191 598 1024 585 2409 5 0 2 19 152 398 876 964 2411
0% | 0% 0% 8% 25% 43% 24% 0% | 0% 1% 6% 17% 36% 40%
9 0 0 4 116 418 997 1468 3003 9 0 0 17 161 504 978 1571 3231
0% | 0% 0% 4% 14% 33% | 49% 0% | 0% 1% 5% 16% 30% | 49%
0 0 11 66 222 668 1187 | 1311 3465 0 8 50 246 572 860 1018 918 3667
0% | 0% 2% 6% 19% 34% 38% 0% 1% 7% 16% 23% 28% 25%
1 1 26 120 266 500 732 957 2602 1 3 51 190 394 522 802 921 2883
0% | 1% 5% 10% 19% 28% 37% 0% | 2% 7% 14% 18% 28% 32%
@ 0 10 50 160 221 349 603 1393 @ 2 22 113 225 350 535 612 1859
0% 1% 4% 11% 16% 25% 43% 0% 1% 6% 12% 19% 29% 33%
- 0 15 78 187 291 383 449 1403 - 1 22 98 217 381 491 470 1680
0% | 1% 6% 13% 21% 27% 32% 0% | 1% 6% 13% 23% 29% 28%
0 17 54 126 251 273 312 1033 3 22 78 188 288 349 414 1342
H 0% | 2% 5% 12% 24% 26% 30% H 0% | 2% 6% 14% 21% 26% 31%
- 4 9 51 105 192 201 165 727 - 3 14 61 121 188 310 220 917
1% | 1% 7% 14% 26% 28% 23% 0% | 2% 7% 13% 21% 34% 24%
3 7 47 91 132 171 128 579 2 15 28 97 172 259 135 708
10 1% 1% 8% 16% 23% 30% 22% 10 0% | 2% 4% 14% 24% 37% 19%
17 1 4 15 42 97 153 59 371 17 2 5 17 67 119 192 134 536
0% | 1% | 4% 11% 26% | 41% 16% 0% | 1% 3% 12% 22% 36% 25%
- 1 1 4 11 35 66 24 142 - 0 8 7 29 59 109 33 240
1% | 1% 3% 8% 25% | 46% 17% 0% | 1% 3% 12% 25% | 45% 14%
— 10 | 105 | 582 | 2006 | 4622 | 7272 | 6785 | 21382 — 19 | 208 | 943 | 2552 | 4761 | 7510 | 7862 | 23855
0% | 0% 3% 9% 22% 34% 32% 0% | 1% | 4% 11% 20% 31% 33%

Results presented in Table 8 indicate that 34% of girls and 28% of boys ages 10-18 achieve 6 of 6 scores within the HFZ
range. The majority of students (84% of girls / 78% of boys ages 10-18) achieve 4 of 6 HFZs or more. The percentage of
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students achieving 6 of 6 HFZs declines with age, with less than 20% of both 18yo girls and boys achieving 6 of 6 HFZs.
Most of this effect is driven by students’ PACER assessment results. Results presented in Table 2 had indicated that with
increasing age students’ ability to perform within the HFZ range on the PACER declined sharply.

The validity data upon which the six individual assessments are based do not provide enough confidence to state that
students achieving less total HFZs are at an increased risk for any particular poor health outcome relative to students
performing more successfully on these assessments. However, the frequency distributions noted in Table 8 indicate that
there will be some separation between students who are more physically fit and those who are less physically fit. Given
the large sample size this should allow for enough of a difference in the true average performance level between the six
groups to compensate for any errors in classification on each of the individual assessments caused by questionable cutoff
scores. For example, an 18yo boy with 5 of 6 HFZs because he only completed 45 laps (the 18yo male average) on the
PACER is likely less physically fit than the 18yo boy who completed 90 laps (which would be above the lower HFZ cutoff
of 71 laps). The boy completing 90 laps may be a student track athlete. However, we're not ready to state that the boy
completing 45 laps is at increased risk for later coronary heart failure.

Comparison of Pinellas and California Fitnessgram® HFZ Frequencies

Table 9

Total HFZs

0 1 2 3 4 5 6

Grade | Pinellas2008 | 0% | 1% | 5% | 12% | 20% | 29% | 32%

California 2007 1% | 4% 8% 14% | 20% | 26% | 27%

Grade | Pinellas2008 | 0% | 1% | 6% | 13% | 20% | 27% | 33%

California 2007 1% | 3% 7% 13% | 19% | 26% | 31%

Grade | Pinellas2008 | 0% | 1% | 5% | 13% | 21% | 29% | 30%

California 2007 3% 3% 6% 12% | 19% | 27% | 30%

Results presented in Table 9 compare the total number of HFZ scores achieved by students in Pinellas to the
percentages reported for students assessed in California in 2007. California provided data for students in grades 5, 7, and
9. Pinellas data for these grades is provided for a direct comparison. Results indicate that the data for students in Pinellas
County are very similar to those reported for students in California. The equivalence of these results, with slightly better
performance among students in Pinellas, supports the generalizability of our Pinellas County data.

Overall Conclusions derived from Demographics and Scale Analysis Results

Overall, the number of HFZs achieved by students in Pinellas County is highly consistent with those found previously in
California. This suggests that we should be able to replicate the findings from California in which increasing levels of HFZs
achieved were associated with higher academic achievement levels. The similar frequencies across the 6 HFZ levels
suggest that the assessments are likely categorizing students in a similar manner in both California and Pinellas.
Similarity in the construction of groups on the independent variable of physical fithess should produce a similar separation
in academic achievement levels across groups if the relationship between fithess scores and achievement scores is valid.

The interpretations of student performance on the Fitnessgram® assessments in California, as well as recent media
accounts of Texas students’ performance on the Fitnessgram® assessments would seem to suggest that failure to
achieve 6 of 6 scores in the HFZ range is an indication that student health is compromised, with media reports tending to
sensationalize this perception considerablylz. Prior to drawing such strong conclusions, we must clearly understand the
potential factors that may influence students’ scores on the Fitnessgram® assessments. Review of Pinellas students’
performance by age and gender in this section has begun to provide a clearer understanding of these factors.

Analysis presented in this section indicated that results of the PACER test appear to be the most problematic in terms of
potential validity concerns. The drastic decrease in the percentage of students within the HFZ range with increasing age
strongly suggests that the method used to create the Fitnessgram® cutoff scores on the PACER assessment are of

12 see Appendixs D, E, & H
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guestionable validity. True declines in aerobic capacity may in fact exist with increasing age through adolescence.
However, the drop from 96% of 10yo girls within the HFZ range to only 18% of 18yo girls presents a bright red flag that
these data should be interpreted with caution. Similarly, one cannot accept that only 16% of 18yo boys possess a healthy
aerobic capacity without first questioning the validity of the Fithessgram® PACER cutoffs. Since the PACER is the only
assessment in the battery in which student HFZ assessments decline substantially with age, the cutoffs set for this test
will likely ensure that students in Pinellas will achieve lower overall HFZs with increasing age similar to results reported in
California and Texas.

With the exception of the cutoffs for young children, particularly girls, the BMI HFZs appear consistent with percentiles of
overweight children reported in other studies using norms set by the CDC. Aside from inherent limitations of the BMI in
which students with high levels of muscle mass may present as overweight, the BMI should prove useful and valid as a
means of assessing student physical fitness.

The degree to which scores within and outside the HFZ range on the three muscular strength and endurance
assessments are valid predictors of future health outcomes remains an open question. However, the pattern of
frequencies across these scales in which a majority of students perform within the HFZ range and there is consistency
across levels of gender and age in the percentage of students classified as within the HFZ range, suggest that
performance on these measures should provide an adequate separation between students who perform well in terms of
physical fithess testing and those who do not. Approximately 15% of students do not perform within the HFZ range on the
Curl Up and Trunk Lift. Thirty percent of boys and 40 percent of girls do not perform within the HFZ range on the Push Up
assessment. These students are likely to have less strength, on average, than students within the HFZ range on each of
these assessments.

Analysis of student performance on the Sit and Reach assessment indicated that this test has minimal utility for making
distinctions between students who are and are not physically fit. The near unanimous passing rate on this test essentially
adds a constant of 1 HFZ toward the 6 HFZ total.

Caution against Overstating the Implications of Fitnessgram® Assessment Results

For the purpose of providing a reader-friendly evaluation of the relationship between Fithessgram® and FCAT
assessment results, this evaluator has chosen to forego a lengthy discussion of the scientific background and scale
development procedures used to create the HFZ cutoffs for the six Fithessgram® scales. In the opinion of this evaluator,
much more evidence is necessary before the makers of Fitnessgram® can claim that their cutoffs represent valid
estimates of performance levels based upon what is optimal for good health. A review of their Reference Guide suggests
that only the BMI assessment can approach a level of validity support necessary to withstand scientific scrutiny.

To their credit, the makers of Fitnessgram® state in their Reference Guide that “Fitnessgram/Activitygram will always be a
work in progress™. A close review of their Reference Guide suggests a careful approach in which support provided for
their cutoffs is tempered with statements that more work is necessary to enhance the validity of their scales. Difficulty
arises when this careful, scientific approach is contrasted with the flashy marketing used to sell the Fitnessgram® product.

The Fitnessgram® website (http://www.fithessgram.net/overview/) states:

Created more than 20 years ago by The Cooper Institute, FITNESSGRAM is based on rock-solid research. It's
the only health-related fithess assessment to use criterion-referenced standards, called Healthy Fitness Zones, to
determine students' fitness levels based on what is optimal for good health. These standards are backed by the
highly respected FITNESSGRAM Scientific Advisory Board.

This hyperbole can be dangerous when results of Fitnessgram® assessments are released to parents, students, and the
media without any responsible caveats. A recent newspaper article demonstrates this point:

Texas public school students are startlingly unhealthy and their fithess levels decline sharply through 12th grade,
where less than 10 percent of students passed a fitness test this year, according to the first results of an annual
health assessment.**

* Ssee Appendix F, p. 37
4 See Appendix D
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In this case, common sense did not appear to prevail as indicated by Senator Jane Nelson in her statement

These results just confirm what many of us already knew and that is that our children's health is in jeopardy, said
Sen. Jane Nelson, a Lewisville Republican who pushed legislation requiring the fithess assessment last year. We
cannot allow an entire generation of Texans to grow up and live a shorter life than previous generations.

Senator Nelson’s statement raises an important point. There is support from the work of the Surgeon General in 2001 and
other sources that obesity has become more prevalent among our nation’s children. Increased levels of obesity are
associated with increased risks for a variety of poor health outcomes. This is an extremely important issue. However, in
our attempt to highlight this critical issue we must be more careful in how we interpret and present data examining these
issues.

Relationship between Fitnessgram® and FCAT
Table 10

MEAN FCAT ACHIEVEMENT LEVELS FOR STUDENTS SCORING IN THE HEALTHY FITNESS ZONE ON 0-6
FITNESSGRAM MEASURES

Number of Scores in the Healthy Fithess Zone
0 1 2 3 4 5 6 Total
Reading 2.29 2.13 2.35 2.52 2.70 2.87 3.11 2.86
Math 2.53 2.29 2.44 2.59 2.80 2.99 3.23 2.97
N 15 238 1158 3100 6021 9513 11022 31067

Results presented in Table 10 show a clear positive relationship between assessments of physical functioning and
academic achievement. Students’ mean Reading and Math achievement levels increase as the number of physical fitness
assessments passed increases. The only exception to this relationship occurs because of unreliability due to small
sample size at the level of 0 HFZs.

Also notice that the overall mean achievement levels are very close to the mean achievement levels obtained by students
achieving 5 out of 6 scores in the Healthy Fitness Zone. Students who achieve less than five HFZs have Reading and
Math achievement levels that are below average and decline in relation to the number of HFZs achieved. Students who
are able to achieve six out of six HFZs score better on average than the mean on FCAT Reading and Math achievement
tests.

These results provide strong support for the existence of a relationship between Fitnessgram® and FCAT assessment
results. These data also replicate those provided in the April 2005 California study in which Fitnessgram® HFZs were
related to achievement testing results with higher levels of HFZs associated with higher achievement test scores.

Table 11
HFZ on HFZ on HFZ on HFZ on HFZ on Sit
HFZ on BMI Pacer Curl Up Trunk Lift Push-Up and Reach Overall
| Mean
Low le:]Z High | No Yes No Yes No Yes No Yes No Yes
Reading | 3.18 | 2.89 | 2.73 | 249 | 3.02 | 250 | 292 | 2.60 | 2.89 | 2.72 | 293 | 2.37 | 2.86 2.86
Math 3.26 | 3.00 | 2.84 | 261 | 3.12 | 258 | 3.04 | 2.69 | 3.01 | 2.79 | 3.06 | 2.51 | 2.97 2.97

Results presented in Table 11 indicate that HFZ scores on each of the six Fithessgram® subscales are associated with
FCAT results. Students who perform within the HFZ range on each of the assessments perform better on both FCAT
Reading and Math than do students who do not perform within the HFZ range. This evidence highlights the discriminant
validity of each of these scales in differentiating groups of students in terms of academic performance.
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However, the uniformity of these results during an initial investigation essentially looks too good. Student motivation is
always a confounding factor to consider when comparing performance on two separate measures of anything. The fact
that a student’s ability to stretch out his/her arms is associated with his/her reading and math achievement suggests that
factors other than the ability to stretch successfully may be influencing these relationships.

Also unclear at this point is why students who are below the HFZ range on BMI perform better than students who are
within the HFZ range. If valid, this finding indicates that students who are thinner than what is considered ‘healthy’ by
Fitnessgram® standards perform better academically. One explanation for this finding may be that a portion of students
who are within the HFZ range would be more correctly classified as being within the high range, meaning that the upper
HFZ cutoffs are set too high. These students may be included in the HFZ range yet performing on the FCAT equivalent to
those in the high range on BMI. This may deflate the mean score of those within the HFZ range on BMI and create
separation from those below the HFZ range. Another possibility is that a number of students below the HFZ range are
actually in particularly good health. In this case, the lower HFZ cutoffs would be set too high. For example, a student track
athlete may present as thin according to BMI standards but may otherwise be particularly healthy. These are preliminary
hypotheses. We are not sure why students below the HFZ range on BMI perform better academically than those within
the HFZ range.

Table 12
MEAN FCAT ACHIEVEMENT LEVELS FOR STUDENTS SCORING IN THE HEALTHY FITNESS ZONE ON 0-6
FITNESSGRAM MEASURES for EACH GRADE LEVEL
Number of Scores in the Healthy Fithess Zone

0 1 2 3 4 5 6 Total

Reading 2.08 1.99 2.63 2.88 3.06 3.22 3.05

GRADE 3 | Math 2.46 2.57 2.81 3.08 3.27 3.46 3.27
N 0 13 78 370 1122 2164 2511 6258

Reading * 2.22 2.53 2.66 2.85 3.01 3.22 3.01

GRADE 4 | Math * 2.50 2.60 2.80 291 3.09 3.30 3.09
N 1 50 232 573 1248 2118 2566 6788

Reading 2.75 2.44 2.60 2.69 2.85 2.96 3.15 2.94

GRADE 5 | Math 2.75 2.45 2.56 2.68 2.81 2.99 3.18 2.95
N 4rx 60 349 816 1340 2016 2233 6818

Reading 2.00 2.26 2.36 2.57 2.67 3.03 2.76

GRADE 6 | Math 1.87 1.83 2.02 2.25 241 2.84 2.52
N 0 15 70 255 456 763 1190 2749

Reading 2.12 2.31 2.37 2.56 2.67 3.09 2.73

GRADE 7 | Math 1.77 2.11 2.21 2.36 2.57 2.97 2.59
N 0 27 154 346 540 727 925 2719

Reading 1.50 1.91 2.11 2.33 2.38 2.50 2.75 2.50

GRADE 8 | Math 2.50 2.07 2.37 2.49 2.66 2.81 3.15 2.81
N 2 44 142 378 688 867 900 3021

Reading 2.67 1.67 1.78 2.23 2.32 2.45 2.70 2.45

GRADE 9 | Math 2.33 1.67 2.30 2.55 2.72 2.86 3.24 2.89
N 3 6 40 143 246 362 371 1171

Reading 1.75 1.83 2.08 2.24 2.38 2.52 2.89 2.48

CRAPE [ Math 2.40 2.81 2.58 2.81 311 3.23 351 3.15
N 5 23 93 219 381 496 326 1543

* Means not presented based upon one student
** Any means based upon a sample size less than 30 are not reliable

Results presented in Table 12 indicate that the clear positive relationship between assessments of physical functioning
and academic achievement holds across every grade level. While these findings suggest that this relationship is
consistent across grade levels, they also indicate that the overall relationship between physical fitness and academic
achievement is not being driven by a strong, grade-level specific anomaly. That this finding is robust across grade-levels
strengthens the argument for its validity.
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Table 13

MEAN FCAT ACHIEVEMENT LEVELS FOR STUDENTS SCORING IN THE HEALTHY FITNESS ZONE ON 0-6
FITNESSGRAM MEASURES by LUNCH STATUS
Number of Scores in the Healthy Fithess Zone

0 1 2 3 4 5 6 Total

Reading 2.38 1.97 2.09 2.24 2.42 2.47 2.67 2.47

Free/Reduced | Math 2.44 211 2.18 2.32 2.50 2.58 2.75 2.56
N 9 132 690 1766 3185 4571 4471 14824

Reading 2.17 2.33 2.75 2.89 3.02 3.23 3.41 3.21

Free/llz\ike)f:iuced Math 2.67 2.52 2.81 2.95 3.14 3.36 3.55 3.34
N 6 106 467 1334 2834 4940 6550 16237

Results presented in Table 13 indicate that although the positive relationship between HFZs and FCAT scores exist both
for students who do receive free/reduced lunch and those who do not, the relationship is somewhat stronger for those
who do not receive free/reduced lunch®®. These results also replicate those found in the California-based Fitnessgram
study (CST study)lG. The authors of the CST study state that this finding suggests that socioeconomic status may be the
proxy variable driving the correlational relationship between physical fithess and academic achievement. This appears to
be an overly conservative reading of these data. While socioeconomic status appears to play some role in the relationship
between Fitnessgram® and FCAT scores based upon the presence of the interaction, even when lunch status is removed
from the equation, a clear relationship between physical functioning and academic achievement remains for students who
do receive free/reduced lunch and those who do not'’. The relationship between physical and academic functioning
cannot be dismissed as an artifact of socioeconomic status based upon the results of the CST study and the present
FCAT study.

Table 14

HEZ on BMI HFZ on HFZ on HFZ on HFZon | HFZon sit
Pacer Curl Up Trunk Lift Push-Up | and Reach Overall
Mean

Low | HFZ High No Yes No Yes No Yes No Yes No Yes
Reading | 2.69 | 2.48 | 2.43 [ 221 | 260 | 224 | 252 | 2.26 | 250 | 2.39 | 252 | 2.09 | 2.48 2.47

Free/Reduced

Math 275 | 256 | 254 | 230 | 2.69 | 2.32 | 2.61 | 2.33 | 260 | 2.46 | 2.62 | 2.22 | 2557 2.56
o Reading | 3.48 | 323 | 3.10 | 2.80 | 3.36 | 2.88 | 3.26 | 2.97 | 3.25 | 3.08 | 3.27 | 2.84 | 3.22 3.21
Free/Reduced | \1a4h 356 | 337 | 320 | 297 | 3.48 | 2.96 | 3.39 | 3.08 | 3.38 | 3.16 | 3.42 | 3.01 | 3.34 3.34

Results presented in Table 14 indicate that the relationship between HFZ status and FCAT scores holds both for students
who do received free/reduced lunch and those who do not across Fithessgram® assessments with the exception of the
relationship between BMI HFZ and FCAT scores for students receiving free/reduced lunch. This is an important finding
for several reasons. First, BMI is the only assessment in the Fithessgram® battery that cannot be influenced by effort
expended in the assessment. A student cannot change his or her height or weight on the day of the assessment through
putting out maximum effort. Second, BMI has the strongest validity support in terms of its relationship to health outcomes.
It's a case of ‘which test is not like the others’ so when a result is isolated to BMI it's more likely to be providing unique
information than to have been a spurious result.

One hypothesis concerning this result is that the multitude of factors associated with free/reduced lunch status are strong
enough to outweigh any potential relationship between body composition and academic achievement. An alternative

PE= 5.791, p < .001 for Reading and F = 7.905, p <.001 for Math on the HFZ x Lunch interaction term in a MANOVA analysis

1® See Appendix A

'k =167.88, p <.001 for Reading and F = 191.18, p <.001 for Math on the main effect of HFZ score in the MANOVA analysis
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hypothesis is that the cutoffs are less valid for students receiving free/reduced lunch. A higher percentage of students
receiving free/reduced lunch are above the HFZ range on BMI relative to those not receiving free reduced lunch'®. Given
the higher percentage of students high on BMI there may be less of a contrast between the HFZ and high groups among
free/reduced lunch students than among HFZ and high BMI students who do not receive free/reduced lunch. The bottom
line is that we're just not sure at this point.

Table 15
MEAN FCAT ACHIEVEMENT LEVELS FOR STUDENTS SCORING IN THE HEALTHY FITNESS ZONE ON 0-6
FITNESSGRAM MEASURES by GENDER
Number of Scores in the Healthy Fithess Zone

0 1 2 3 4 5 6 Total

Reading 2.00 2.11 2.23 251 2.72 2.93 3.19 2.93

Girls Math 2.80 2.19 2.17 2.46 2.69 2.94 3.19 2.92
N 5 71 407 1223 2776 4643 5543 14668

Reading 2.44 2.14 2.42 2.53 2.69 2.80 3.02 2.80

Boys Math 2.40 2.34 2.58 2.68 2.88 3.04 3.26 3.01
N 10 167 751 1877 3245 4870 5479 16399

Results presented in Table 15 indicate that relationships between physical fithess and academic achievement are also
found for both boys and girls. The relationship is slightly stronger for girls'®, as was found in the California study. Yet the
main point is that the relationship between total HFZs and FCAT scores clearly exists for both girls and boys in Pinellas.

The fact that we have an almost exact replication of the results of the California-based study in which a relationship is
found between Fitnessgram® total HFZs and academic achievement test scores provides strong evidence for the validity
of this relationship, especially in light of the very large, representative samples in both studies. The fact that these findings
are robust across levels of lunch status and gender in both studies lends further support the strength of these results.

Table 16
HEZ on BMI HFZ on HFZ on HFZ on HFZ on HFZ on Sit
Pacer Curl-Up Trunk Lift Push-Up and Reach Overall
— Mean
In
Low | HFZ | High | No Yes No | Yes No Yes No Yes No Yes
- Reading | 3.24 | 297 | 268 | 240 | 3.07 | 257 | 299 | 262 | 296 | 2.79 | 3.02 | 2.30 | 2.93 2.93
irls
Math 325 | 297 | 266 | 2.44 | 3.05 ]| 250 | 3.00 | 256 | 2.96 | 2.76 | 3.03 | 2.30 | 2.93 2.92
B Reading | 3.09 | 2.80 | 2.76 | 253 | 296 | 244 | 2.86 | 259 | 283 | 2.64 | 2.86 | 2.40 | 2.80 2.80
oys
Math 327 | 3.03 | 294 | 2.70 | 3.20 | 2.65 | 3.07 | 2.78 | 3.05 | 2.83 | 3.08 | 2.61 | 3.02 3.01

Results presented in Table 16 are analogous to those found in table 14. Relationships between HFZ status and FCAT
achievement levels are consistent across Fithessgram® assessments for both girls and boys with the notable exception of
a negligible relationship between boys BMI HFZ level and FCAT results. Here, it is less likely to be the case that factors
associated with being a boy outweigh the relationship between body composition and academic achievement. By proxy,
this also weakens the argument that factors associated with receiving free/reduced lunch outweighed any potential
relationship between body composition and academic achievement. There appears to be a statistical explanation for this
association based upon the levels set for the Fitnessgram® cutoffs and the differential placement of boys relative to girls

'8 28% of Pinellas students receiving free/reduced lunch are high on BMI relative to 21% of those who do not receive free/reduced
lunch- table excluded for the sake of parsimony
¥ F = 8.55, p<.001 for Reading and F = 6.60, p<.001 for Math on the HFZ x Gender interaction term in the MANOVA model

16



in the high BMI category. A higher percentage of boys are placed in the high BMI category relative to girls in grades 3-
10%. This result mirrors that found for students receiving free/reduced lunch. The higher frequencies of boys and students
receiving free/reduced lunch in the high BMI category appears to be associated with a diminished likelihood to find
differences in FCAT scores based upon BMI status. Why this would be the case is uncertain at this time.

Two potentially competing hypotheses that are not purely statistical in nature remain for this finding. The first is that the
social impact of being high on BMI is more detrimental to girls due to body image issues- especially among teenage girls.
Some research has suggested that the psychological impact associated with girls who are high in BMI may then influence
their engagement in school and academic achievement. This would lead to a differential relationship between BMI and
achievement across gender where high BMI would have a more adverse impact upon achievement scores for girls. A
second competing hypothesis is that boys have more muscle mass. High BMI measurements are more likely to be invalid
for boys due to this confound. This would be perhaps the strongest hypothesis were there not an effect of lunch status
upon the relationship between BMI and FCAT achievement. The synchrony of these two findings necessitates extreme
caution in any interpretations at this point. These various hypotheses can be disentangled, though, through further
research using surveys and qualitative data.

Table 17
Total HFZs by Exceptional Education Status
0 1 2 3 4 5 6 Total
0 4 7 28 16 19 5 79
EMH
0% 5% 9% 35% 20% 24% 6%
- 0 10 31 73 116 161 108 499
0% 2% 6% 15% 23% 32% 22%
5 1 42 146 345 523 596 511 2164
0% 2% 7% 16% 24% 28% 24%
1 7 20 31 30 51 27 167
EH/SLD
1% 4% 12% 19% 18% 31% 16%
0 2 45 143 352 835 1235 2612
GIFTED
0% 0% 2% 5% 13% 32% 47%
EX-ED 0 24 92 217 332 469 388 1522
SUkER 0% 2% 6% 14% 22% 31% 25%
i3 149 815 2258 4644 7365 8742 23986
GEN ED
0% 1% 3% 9% 19% 31% 36%
15 238 1156 3095 6013 9496 11016 31029
TOTAL
0% 1% 4% 10% 19% 31% 36%

A final means through which we examined the relationship between Fitnessgram® HFZ scores and FCAT data was
through an examination of the performance of exceptional education subgroups. Analysis of patterns of relationships
among special populations can often provide unique insights that can then enhance our understanding of processes
taking place in the general student population. Results presented in Table 17 appear to be no exception.

The first clear and apparent finding that jumps out of Table 17 concerns the gifted student group. Forty-seven percent of
gifted students achieve 6 of 6 scores in the HFZ range. This rate is 11% higher than the general education population and
22% higher the special education population. Gifted students can be quite competitive. These results suggest that there is
likely a bit of motivation involved in the degree to which students achieve scores within the HFZ range. This does not

% 5ee Table 2
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appear to be an artifact of socioeconomic status as assessed by lunch®. However, it could be the case that within the
non-free/reduced lunch group, gifted students are more likely to come from a high socioeconomic status background
versus a more moderate socioeconomic status background of their peers. We're not able to disentangle this potential
effect with the data available. Another alternative is that physical fithess may in part be responsible for giftedness.
However, gifted students generally score in the gifted range on tests at a very young age and their level of assessed
intelligence generally remains constant through most of their lifespan. So, for now, our primary hypothesis is that the
motivation of gifted students to achieve is responsible in part for their performance on the Fithessgram® assessments.

The second notable finding contained in Table 17 involves differences between general education and special education
students. General education students are approximately 10% more likely to achieve 6 of 6 HFZs relative to their peers
who receive special education services. This finding highlights the possibility that behavioral issues may influence
students’ performance on the Fithnessgram® assessment battery. Alternatively, there may be a true relationship between
special education status and physical fithess levels where students receiving special education services are generally less
physically fit overall then their peers. At this point, we’re not sure which hypothesis is stronger. However, differential
motivation across groups is the simplest explanation of these findings.

Table 18
HFZ on BMI HFZ on Pacer | HF4 82 il T':;i i’i‘ﬁ ali7s %“pP“Sh' ';:dzlggaai]t
Low y High | No Yes No Yes No Yes No Yes | No | Yes Vi
HFZ N
MK 6 47 26 | 44 | 35 27 52 26 53 51 28 | 3 76 79
8% | 59% | 33% | 56% | 44% | 34% | 66% | 33% | 67% | 65% | 35% | 4% | 96%
e 15 | 351 | 133 | 252 | 247 | 120 | 379 | 77 | 422 | 181 | 318 | 8 | 401 499
3% | 70% | 27% | 51% | 49% | 24% | 76% | 15% | 85% | 36% | 64% | 2% | 98%
Sl 50 | 1470 | 644 | 1072 | 1092 | 477 | 1687 | 342 | 1822 | 867 | 1297 | 25 | 2139 2164
2% | 68% | 30% | 50% | 50% | 22% | 78% | 16% | 84% | 40% | 60% | 1% | 99%
Erso |2 103 | 62 | 101 | 66 54 | 113 | 28 | 139 69 98 9 | 158 2612
1% | 62% | 37% | 60% | 40% | 32% | 68% | 17% | 83% | 41% | 59% | 5% | 95%
GIETED | 165 | 1980 | 467 | 383 | 2229 | 234 | 2378 | 225 | 2387 | 664 | 1948 | 20 | 2502 167
6% | 76% | 18% | 15% | 85% | 9% | 91% | 9% | 91% | 25% | 75% | 1% | 99%
ExX-ED | 71 | 1052 | 399 | 523 | 999 | 344 | 1178 | 258 | 1264 | 661 | 861 | 16 | 1506 1522
OTHER | 506 | 69% | 26% | 34% | 66% | 23% | 77% | 17% | 83% | 43% | 57% | 1% | 99%
GEN | 806 | 17382 | 5798 | 6889 | 17097 | 3305 | 20681 | 2738 | 21248 | 7775 | 16211 | 199 | 23787 23986
ED 3% | 72% | 24% | 29% | 71% | 14% | 86% | 11% | 89% | 32% | 68% | 1% | 99%
TOTAL | 1115 | 22385 | 7529 | 9264 | 21765 | 4561 | 26468 | 3694 | 27335 [ 10268 | 20761 | 280 | 30749 31029
4% | 72% | 24% | 30% | 70% | 15% | 85% | 12% | 88% | 33% | 67% | 1% | 99%

Results presented in Table 18 appear to support the motivation hypothesis presented in the previous section. The key
data point here involves gifted students’ performance on the PACER. Gifted students are within the HFZ range on the
PACER at an 85% rate. This rate is 14% higher than the general education population and head and shoulders above
students receiving special education. There are two possible explanations for these results. Either gifted students have
exceptional aerobic capacity relative to other students, or they just don’t stop running.

BMI results suggest that gifted students may generally have better body composition relative to special education
populations, who are more likely to be high on BMI. This suggests that gifted students’ scores on the PACER may be
partly a function of having a higher level of physical fitness. The influences of motivation, background, persistence, and
physical fithess upon Fitnessgram® assessment results are not mutually exclusive. A combination of influences may
account for the anomalous performance of the gifted students in Pinellas County.

?! A separate analysis not included here demonstrated that gifted students’ higher HFZ performance held across levels of lunch
status.
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Table 19

TOTAL HFZs
0 1 2 3 4 5 6 Total
REAGD'N 2.89 1.84 1.79 2.05 1.94 2.06 1.98
=5 MATH . 1.90 213 2.07 2.20 2.00 2.25 2.12
N 0 10 31 73 116 161 108 499
REAGD'N 1.66 1,68 171 1.85 1.82 1.95 1.83
SO " maTH . 1.78 101 1.88 212 2.08 217 2.06
N 1 42 146 345 523 596 511 2164
REAGD'N 1.00 1.40 1.87 1.50 1.65 167 1.60
EHISLD ™ aTH . 1.00 1.58 1.84 1.87 1.88 2.04 1.84
N 1 7 20 31 30 51 27 167
REAGD'N 416 414 415 4.20 4.22 4.20
GIFTED I ViaTH . . 436 407 422 433 434 4.30
N 0 2 45 143 352 835 1235 2612
HEADRIY 1.67 1.82 1.90 218 2.37 2.49 2.25

EX-ED G
OTHER | MATH . 1.87 1.97 2.01 2.25 2.57 2.76 2.42
N 0 24 92 217 332 469 388 1522
RE'?;D'N 2.42 2.34 2.49 2,65 2.75 2.86 3.06 2.88
CENED I"UaTH | 262 2.59 2.52 2.71 2.83 2.97 317 2.97
N 13 149 815 2258 4644 7365 8742 | 23986
REAGD'N 2.29 213 2.35 2.52 2.70 2.87 311 2.86
TOTAL I"UATH | 253 2.29 2.43 2.59 2.80 2.99 3.23 2.07
N 15 238 1156 3095 6013 9496 | 11016 | 31029

Results presented in Table 19 provide essential information to inform our understanding of the relationship between
Fithnessgram® and FCAT scores. The relationship between Fitnessgram® HFZs and FCAT scores for the General
Education and Exceptional Education ‘Other’ groups mirror those presented in Table 10 for the district as a whole.
However, these relationships do not hold for students in the gifted group or for those receiving special educational
services through EH or SLD.

The results for the EH and EH/SLD groups are nearly random. Scores for these groups on both Fitnessgram® and FCAT
are likely influenced by factors associated with their emotional handicaps. Consequently, a true assessment of either their
physical fitness or academic achievement is likely difficult to obtain.

There is a small linear relationship between Fitnessgram® and FCAT scores for students in the SLD group. On average,
these students are likely trying their best on both assessments, yet the FCAT is too difficult given their disability and
creates a floor effect which dilutes the relationship between their FCAT scores and anything- including Fitnessgram®
results.

The relationship between Fithessgram® and FCAT results is essentially a flat line for gifted students. Gifted students’
scores on FCAT are driven by their 1Q. Even if physical fithess is associated with achievement for this group it will not
register statistically because of the overarching influence of 1Q upon those scores.

What Table 19 demonstrates is that any relationship between physical fithess assessments and FCAT performance are
going to be found in the middle of the student distribution. For students on the extremes in terms of behavioral difficulties,
learning difficulties, or 1Q, those factors will trump the effect of physical fitness, and likely many other competing
influences upon FCAT achievement scores. However, for students not on these extremes, a relationship between physical
fithess assessments and FCAT assessments clearly exists.
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Summary and Conclusions

The primary goal of this evaluation was to begin to understand the relationship between Fithessgram® physical fitness
assessments and FCAT achievement test results among students in Pinellas County. Prior research had provided
evidence of a relationship between Fitnessgram® and achievement test scores in California. Prior media reports had also
made sensational claims that cast suspicion upon the validity of the Fitnessgram® cutoffs to provide valid assessments of
the degree to which students are at risk for poor health outcomes. Given this background, a two-stage evaluation process
was implemented. We first examined the properties of the Fithessgram® subscales to determine factors that may
influence student performance on these scales. We then examined the relationship between Fitnessgram® and FCAT
scores cut several different ways to begin to obtain a clearer understanding of the several potential factors influencing this
relationship.

Our scale analysis suggested that the cutoffs for the PACER assessment of aerobic capacity were problematic. Cutoffs on
the PACER rose sharply as students’ mean scores only increased moderately with age. As a result, less than 20% of
18yo students were in the Healthy Fitness Zone (HFZ) range on the PACER. In terms of validity, we're not confident
enough to state that 80% of our 18yo students lack sufficient aerobic capacity. This necessitated a detailed review of the
Fitnessgram® reference guide to determine the methods through which cutoffs on the PACER and each of the five
remaining scales were derived. A detailed summary of this research was excluded from this report. However, based upon
this review we concluded that only the BMI assessment had sufficient scientific merit to begin to make statements about
potential risk for problematic health outcomes based upon whether or not a student’s score was in the HFZ range. Also
problematic was our finding that there was almost no variability in students’ performance on the Sit and Reach test of
flexibility. Almost all students were in the HFZ range on this scale.

Despite these concerns, we determined that the pattern of frequencies in which students were classified as either within
or outside the HFZ range, especially on the BMI assessment of body composition and the three measures of muscular
strength and endurance, were sufficient to provide general distinctions between students who were more vs. less
physically fit. While there was likely considerable misclassification on the PACER test and a lesser amount of statistical
‘slop’ in the remaining scales, we nevertheless expected that students would generally find their way into categories that
approximated their level of physical fitness in relation to their peers. This in turn would allow us to assess the relationship
between physical fithess and academic achievement with an understanding that our independent variable was much less
than perfect.

Analysis of the relationship between Fitnessgram total HFZ scores and FCAT Reading and Math Achievement Levels
indicated a clear, positive relationship between the number of HFZs and student performance on the FCAT. Higher
numbers of assessments completed within the HFZ range were associated with higher FCAT achievement levels. While
these results were stronger for girls and students not receiving free/reduced lunch relative to boys and those receiving
free/reduced lunch, the relationship between Fitnessgram® and FCAT assessments held for all four groups. These data
provided an almost exact replication of the previous California study in which Fitnessgram® HFZ scores were examined in
relation to achievement test results. The consistency of findings across these two large samples provides strong support
for the validity of the relationship between physical fithess assessments and FCAT assessments.

The more difficult task ahead is to understand the complexities of the relationship between Fithessgram® and FCAT
assessment results. Results presented in this study are correlational. Based upon these results we cannot say that being
physically fit causes students to perform better academically. Yet this remains a distinct possibility to be supported or
refuted through future investigation. It is likely that this relationship is multidetermined and that a number of factors
contribute to the relationship between Fithessgram® and FCAT assessment results, one of which very well may be actual
physical fitness.

The authors of the California study using these same Fitnessgram® assessments suggest that perhaps a family that can
afford to buy more nutritious foods and pay to access improved healthcare services can also afford to buy more books
and computers and learning aids. In this case, two unrelated causes, ability to access improved healthcare and ability to
buy more learning aids may account for these results. The presence of a significant interaction in both the California study
and the present study suggest that these factors may account for a portion of the relationship between Fitnessgram® and
achievement test results. However, the data indicate that a strong relationship exists between fithess assessments and
academic achievement test results even after socioeconomic status, as assessed by lunch status, is removed from the
equation.

Another potential factor that may be driving the relationship between Fithessgram® and FCAT results is that of motivation.
The performance of gifted students appeared to present a strong case for the role of motivation in determining
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performance on the Fitnessgram® assessment. The performance of gifted students on the PACER assessment in
particular was so extreme that one almost must conclude that drive to reach the finish line plays a role in determining
Fitnessgram® assessment results. While the relationship between Fitnessgram® and FCAT assessments was essentially
a flat line for gifted students, their performance on the Fithessgram® assessments suggests that motivation is likely a key
factor that may in part explain the relationship between Fithessgram® and FCAT assessment results for students in the
middle of the general education population whose scores on FCAT are not being driven by extreme behavioral difficulties,
learning disabilities, or high 1Q.

Another key finding was that BMI was not related to FCAT results for boys and for students receiving free/reduced lunch.
We are not at all certain what these findings may mean. One hypothesis suggests that BMI may have a stronger
relationship to FCAT scores via psychological factors and detachment from school associated with increased stigma
faced by girls who are high on BMI. Another hypothesis is that BMI is a less valid measure among boys because of their
increased levels of muscle mass. Boys high in BMI are more likely to be physically fit due to higher muscle mass. Findings
regarding lunch status also raise several questions. One hypothesis is that the factors associated with free/reduced lunch
status supersede the relationship between BMI and FCAT results. Another potential explanation is statistical. Perhaps the
cutoffs on BMI are set too low to provide discrimination among students receiving free/reduced lunch. Characteristics of
this population, including the confound with ethnicity, may necessitate a reevaluation of the BMI norms among this group.
BMI norms may also need to be set higher for boys or some other means should be used to assess whether a boy high
on BMI is overweight or muscular- a simple observational checklist for each student may help clarify this issue. Further
research is necessary to disentangle these issues.

Despite the correlational nature of our findings, the data that we have examined so far is impressive. We've replicated the
results of data based upon another huge, representative sample in California. There appears to be a valid relationship
between physical fithess assessments and academic achievement test results in these data. There are scale construction
issues with Fitnessgram® that completely prohibit our ability to make any statements regarding the degree to which
students’ scores assess their risk for future health outcomes. However, the data appear to do a good enough job of
classifying students according to their level of physical fithess for the purpose of examining their scores in relation to
achievement test results. Our data suggest that motivation and factors associated with socioeconomic status play some
role in the relationship between Fitnessgram® and FCAT assessments. However, these factors cannot completely explain
the relationship.

A review of the broader research literature indicated that we are still in the formative stage of our understanding of the
relationships among physical health, physical activity, and academic achievement. As such, this evaluation itself, based
upon its sample size alone, represents a fairly useful step forward. Our findings confirm the existence of a significant
relationship between physical fithess assessments and academic achievement assessments and point toward potentially
useful avenues of future investigation. The data collected here are a credit to physical education instructors throughout
Pinellas County. Results obtained from this and future analyses of Pinellas’ fithess data have the potential to have a
significant impact upon our understanding of this important relationship in Pinellas County and beyond.
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Appendix A

2004 California PFT to Achievement Study
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Introduction

Little research has examined the relationship between physical fithess and academic
achievement. Even so, available research suggests a positive relationship between
physical fithess and academic achievement (Grissom 2004). That is, as one measure
improves, so does the other. There is no evidence that this relationship is causal. That
is, there is no evidence that improving physical fithess causes academic achievement to
improve or vice versa.

This study does not address causality. It validates previous correlational research by
documenting the relationship between fithess and achievement and the strength of this
relationship.

Data from the 2004 Physical Fitness Test (PFT) and the California Standards Tests
(CSTs) were used to study the relationship between fitness and academic achievement.
PFT data were scores from the Fitnessgram. The Fitnessgram is the designated test in
California to determine a student’s level of physical fithess and was administered during
the months of February, March, April, and May to fifth-, seventh-, and ninth-grade public
school students. The CST scores were measures of academic achievement in English—
language arts, mathematics, history—social science, and science. The CSTs were
administered in spring 2004 to students in the second grade through the eleventh grade
in California public schools.

Method

Student demographic information, such as birth date and gender, was collected as part
of both the PFT and CSTs. The demographic information from the two testing programs
was used to create matched files. Specifically, students’ county/district/school codes,
grade levels, birth dates, genders, and ethnicities were used to match student records
from each testing program. The result was that each student record for which there was
a match had individual scores for both the Fitnessgram and the CSTs. As such, these
data could be used to compare scores on the PFT with scores on the CSTs. The
matched student records file will be referred to as the matched cohort sample.

The PFT measured six aspects of fithess: (1) aerobic capacity, (2) body composition,
(3) abdominal strength, (4) trunk strength, (5) upper body strength, and (6) flexibility.
Student performance was classified at two levels: (1) in the healthy fithess zone, which
means students met or exceeded the fitness target, or (2) needs improvement, which
means students failed to meet the fitness target. Overall PFT scores ranged from zero,
none of the standards were met, to six, all standards were met or exceeded. Including
only students with complete data ensured comparability of overall PFT scores.’

!If missing data were included, the overall PFT score, except for a score of six, could have multiple
meanings. A score of less than six could mean (1) the test was incomplete, (2) the student was absent, or
(3) the student failed to achieve the minimum standard on one to six tests. When there were no missing
or incomplete data, the meaning of scores was clear: students attempted all of the tests and were able to
demonstrate minimal competency on the number of tests indicated by the score.
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Analyses first calculated the mean scale scores for the CST in English—language arts
and the CST in mathematics for each overall PFT score. Second, analysis of variance
(ANOVA) and linear regression were used to test the statistical significance of the
relationship between the overall PFT and achievement scores.

Results

Figure 1 shows the mean scale scores on the 2004 CST in English—language arts by
the number of fitness standards achieved (i.e., the overall PFT score).
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Figure 1. 2004 CST in English-language arts mean scale scores for grades 5, 7,
and 9 by overall PFT scores. In grade 5 there were 371,198 students, grade 7 had
366,278 students, and grade 9 had 298,910 students.

As the overall PFT score improved, the mean scale score on the CST in English—
language arts also improved. The average scale score on the CST in English—language
arts for fifth-grade students who did not achieve any of the fithess standards was 311.
The same scale score for seventh and ninth graders was 300 and 304, respectively.
The average scale score on the CST in English—language arts for fifth-grade students
who achieved all six fitness standards was 355. The same scale score for seventh and
ninth graders was 350 and 352, respectively. The change in average scale scores on
the CST in English—language arts from those who achieved none of the fithess
standards to those who achieved all six was around 50 points. Results indicate a
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positive relationship between academic achievement and physical fithess. As one
measure improved, so did the other.

Figure 2 shows these same results using 2004 CST in mathematics scale scores.
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Figure 2. 2004 CST in mathematics mean scale scores by overall PFT scores for
grades 5, 7, and 9. The numbers of students in grades 5 and 7 were the same as
those in Figure 1. The number of grade 9 geometry students was 63,028.

Mathematics results were consistent with English—-language arts results. That is, as the
overall PFT score improved, the mean scale score on the CST in mathematics also
improved. Results indicate that even when the measure of academic achievement
changed, a positive relationship between academic achievement and physical fitness
remained.

Although evidence suggests a relationship between physical fithess and academic
achievement, analysis of variance (ANOVA) and linear regression were used to test the
relationship for statistical significance. The results from ANOVA and linear regression
were statistically significant. (See Appendix A.)
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Determining whether the relationship between physical fithess and academic
achievement was affected by student characteristics required subgroup analyses. First,
the relationship between physical fitness and academic achievement was examined by
gender. Figure 3 shows the relationship between 2004 overall PFT scores and CST in
English—-language arts mean scale scores by gender for fifth graders.
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Figure 3. 2004 CST in English-language arts mean scale score for grade 5 by
overall PFT score and gender. The number of female and male students was
182,287 and 188,921, respectively.

Figure 3 shows that the relationship between fithess and achievement was consistent
across genders. For females and males, as the overall PFT score increased, so did the
mean CST in English—language arts scale scores.

Even though the relationship between fithess and achievement was consistent across
genders, the rate of change in achievement scores was greater for females than for
males. The difference in mean scale scores on the CST in English—language arts
between the least and most fit students was 55 points for females and 35 points for
males. Results using mathematics scores were consistent with those using English—
language arts scores, and the results for seventh- and ninth-grade students were
consistent with those for fifth graders.
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Next, the relationship between physical fithess and academic achievement was
examined by socioeconomic status (SES). The National School Lunch Program (NSLP)
served as a proxy for SES. Whether students received free or reduced lunch was an
indicator of being economically disadvantaged or lower SES. Non-NSLP participation
was an indicator of not being economically disadvantaged or higher SES. Figure 4
shows these results for fifth graders.
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Figure 4. 2004 CST in English-language arts mean scale score for grade 5 by
overall PFT score and NSLP. The number of NSLP and non-NSLP students in
grade 5 was 203,726 and 167,472 respectively.

Figure 4 indicates that as the PFT score increased, so did the mean academic
achievement for both non-NSLP and NSLP students. However, the rate of change in
achievement scores was greater for non-NSLP students than for NSLP students. The
difference in mean scale scores on the CST in English—language arts between the least
and most fit students was 47 points for non-NSLP and 24 points for NSLP. Results
using mathematics scores were consistent with those using English—language arts
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scores, and results for seventh- and ninth-grade students were consistent with those for
fifth graders.

Although evidence suggests the relationship between physical fithess and academic
achievement was different for females and males and different for higher SES and lower
SES students, ANOVA was used to test whether these differences were statistically
significant. ANOVA results indicated that the rate of increase in mean achievement
scores by PFT scores was significantly greater for females than for males and
significantly greater for students not receiving NSLP (i.e., higher SES) than for students
receiving NSLP (i.e., lower SES). (See Appendix B.)

Discussion

Results validate earlier studies. There was a strong positive relationship between

physical fithess and academic achievement. The relationship between fitness and
achievement was stronger for females than for males and stronger for higher SES
students than for lower SES students.

However, neither ANOVA nor regression results indicate causality. That is, it cannot be
inferred from these data that improved physical fithess caused an increase or
improvement in academic achievement or vice versa.

However, it is possible that better general health and/or better living conditions were
responsible for both higher fitness levels and higher levels of academic achievement.
Previous research has shown that as SES improves, so does overall health (Evans
2004) and as SES improves, so does academic achievement (Herrenkohl, Herrenkohl,
Rupert, Egolf, & Lutz 1995). Results from this study indicate a stronger relationship
between fitness and achievement for higher SES students. This cumulative evidence
indicates that conditions that improve general health promote both a healthy body and
improved intellectual capacity.
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Appendix A

ANOVA results for fifth—grade students when the CST in English-language arts
scale scores are the dependent variable and overall PFT scores are the
independent variable.

Source df SS MS F Pr>F
Regression 6 50979850 8496642 3090.0 <.0001
Residual 368172 1012365755 2750

Total 368178 1063345605

ANOVA results and multiple comparison tests indicated that students who had an
overall PFT score of six had a mean scale score on both the CST in English—language
arts and mathematics that was significantly greater than students who had an overall
PFT score of five or less. For example, fifth-grade students who had an overall PFT
score of six had a mean scale score of 355 on the CST in English—language arts. The
English—language arts mean score of 355 was statistically greater than the mean
English—language arts score of 342, which was the mean scale score on the CST in
English—language arts for students who had an overall PFT score of five. Students who
had an overall PFT score of five had a mean CST scale score that was statistically
greater than students who had an overall PFT score of four or less and so on. There
was one exception to this pattern: Students who had a PFT score of one tended to
have a CST mean scale score that was not statistically greater than students who had a
PFT score of zero.

Results from linear regression analyses showed that as overall PFT scores increased,
CST scores also increased in a statistically significant pattern. The regression equation
indicated that for every unit increase in overall PFT score, the scale score on the CST in
English—language arts increased eight points for fifth graders, ten points for seventh
graders, and nine points for ninth graders.



Physical Fitness and Academic Achievement in California

Appendix B

ANOVA results for fifth-grade students when the CST in English—language arts
scale scores are the dependent variable and overall PFT scores, gender, and

NSLP are the independent variables.

Source
Regression
Residual
Total

Overall PFT Score
Gender

NSLP

Gender*PFT Score
NSLP*PFT Score

Contrast

Six compared to Scores Less than Six

Five compared to Scores Less than Five
Four compared to Scores Less than Four
Three compared to Scores Less than Three
Two compared to Scores Less than Two

One compared to Zero

df

SS

20 213450342
368158 849895263
368178 1063345605

MS

2309

F Pr>F
10672517 4623.1 <.0001

6 21986377.2 3664396.2 1587.3 <.0001
1 310443.9 310443.9 134.5 <.0001
1 10978627.9 10978627.9 4755.7 <.0001
6 943467.5 1572446 68.1 <.0001
6 2608492.8 434748.8 188.3 <.0001
df SS MS F Pr>F
1 8808564.4 8808564.4 3815.7 <.0001
1 3589235.8 3589235.8 1554.8 <.0001
1 1432484.7 1432484.7 620.5 <.0001
1 582932.3 582932.3 252.5 <.0001
1 212324.2  212324.2 92.0 <.0001
1 27469.8 27469.8 11.9 0.0006
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Physical Activity and Student Performance at School

Howard Taras

ABSTRACT: To review the state of research on the association between physical activity among school-aged children and academic
outcomes, the author reviewed published studies on this topic. A table includes brief descriptions of each study’s research
methodology and outcomes. A review of the research demonstrates that there may be some short-term improvements of physical
activity (such as on concentration) but that long-term improvement of academic achievement as a result of more vigorous physical
activity is not well substantiated. The relationship between physical activity in children and academic outcomes requires further

elucidation. (J Sch Health. 2005;75(6):214-218)

An understanding of the impact of student health on
educational outcomes has major implications. Among
them are ramifications for how schools address health
concerns. The National Coordinating Committee on School
Health and Safety (NCCSHS), comprising representatives
of federal departments and national nongovernmental orga-
nizations, encourages school districts to respond to evolv-
ing challenges by developing coordinated school health
programs. To enhance awareness of existing evidence link-
ing health and school performance and to identify gaps in
knowledge, the NCCSHS has begun a project designed to
ascertain the status of research in these areas. The project
involves a literature search of peer-reviewed published
research reporting on the relationship between students’
health and their performance in school. Compilations of
research articles exploring the association between aca-
demic performance and health include those on chronic
conditions. This article summarizes findings on the associ-
ation between physical activity and academic outcomes
among school-aged children.

BACKGROUND ON PHYSICAL ACTIVITY
IN THE ACADEMIC SETTING

Few teachers, administrators, and parents would argue
with the assumption that physical activity is likely to help
children perform better in school. Physical activity improves
general circulation, increases blood flow to the brain, and
raises levels of norepinephrine and endorphins—all of which
may reduce stress, improve mood, induce a calming effect
after exercise, and perhaps as a result improve achieve-
ment."? The structure of physical activity in schools also
provides social benefits that could result in academic out-
comes. Children who learn to cooperate, share, and abide by
rules of group physical activities and those who learn to dis-
cover and test their physical abilities even in individual
activities are likely to feel more connected to their school
and community and want to challenge themselves. Physi-
cally active adolescents are less likely to attempt suicide,
adopt risk-taking behaviors, and become pregnant—all of
which may be associated with better academic outcomes.>*

Howard Taras, MD, Professor, School of Medicine, (htaras@ucsd.edu),
Division of Community Pediatrics, University of California, San Diego,
Gilman Drive, #0927, La Jolla, CA 92093-0927. This article is 1 of 6 ar-
ticles that are part of a project of the National Coordinating Conunittee on
School Health and Safety (NCCSHS). This NCCSHS project was funded by
the US Department of Health and Human Services, Department of Educa-
tion, and US Department of Agriculture. Opinions expressed in this manu-
script are not necessarily shared by these federul agencies or other
institutions that comprise NCCSHS membership.

Nevertheless, daily physical education among elemen-
tary and secondary school students is not common in US
schools and may be becoming less so®, despite the recom-
mendations from the federal government and professional
education associations., The National Association for Sport
and Physical Education has recommended standards for
physical education and developed sound sequential curricula
that build student knowledge and skills from year to year in
developmentally appropriate ways.® Healthy People 2010
objectives include increasing the proportion of adolescents
who participate in daily school physical education and the
proportion of the nation’s public and private schools that
require daily physical education for all students.”

SELECTION OF PHYSICAL ACTIVITY ARTICLES

Only articles meeting the following criteria were
selected for review. (1) Study subjects were school-aged
children (5 to 18 years), (2) article was published later
than 1984 (20 years) in a peer-reviewed journal, and (3)
research included at least one of the following outcomes:
school attendance, academic achievement, a measure of
cognitive ability (such as general intelligence, memory),
and attention. If a full article could not be retrieved, stud-
ies with detailed abstracts were included. Many studies
cited here had major outcome measures other than those
pertinent to the objectives of this project. These alterna-
tive outcomes may not be described at all or are briefly
mentioned.

LITERATURE REVIEW

There were 14 articles published since 1984 that exam-
ined the association between physical activity in school-
aged children and academic performance (Table 1). Most
were descriptive retrospective studies that compared reports
on physical activity levels with reported academic achieve-
ment in a defined population. Some studies addressed the
impact of physical education programs, others involvement
in sports and other extracurricular activities. For the most
part, the studies showed either significant but weak associa-
tions between activity level and better academic perfor-
mance or no correlation at all. It is difficult from these
studies to know if the association is causal and if so, the
direction of the cause-effect.

Five articles (Caterino and Polak 1999, MacMahon
and Gross 1987, Raviv 1990, Sallis et al 1999, Shephard
1996 in Table 1) had prospective, controlled experimental
designs. A physical activity regimen was instituted to a
portion of a population, and outcomes were measured in
both control and intervention groups. Conclusions are
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Table 1

Published Research Articles that Address Childhood Physical Activity and School

Performance (Continued on next page)

Reference

Experimental Design

Outcomes Related to School
Performance

Caterino MC, Polak ED. Effects of 2 types
of activity on the performance of 2nd-,
3rd-, and 4th-grade students on a test
of concentration. Percept Mot Skils.
1999;89:245-248.

(United States)

Daley AJ, Ryan J. Academic performance
and participation in physical activity by
secondary school adolescents. Percept
Mot Skills. 2000;91:531-534.

(United Kingdom)

Dexter T. Relationship between sport
knowledge, sport performance and
academic ability: empirical evidence
from GCSE Physical Education. General
Certificate of Secondary Education.

J Sport Sci. 1999;17:283-295.
(United Kingdom)

Field T, Diego M, Sanders CE. Exercise is
positively related
to adolescents’ relationships and
academics. Adolescence. 2001;
36(141):106-110.
(United States)

Fisher M, Juszczak L, Friedman SB.
Sports participation in an
urban high school: academic and
psychologic correlates. J Adolesc Health.
1996;18:329-334.
(United States)

Harrison PA, Gopalakrishnan
N. Differences in behavior, psychological
factors, and environmental factors
associated with participation in school
sports and other activities in
adolescence. J Sch Health.
2003;73(3):113-120.
(United States)

54 children (second to fourth graders)
were divided into 2 groups:
“no physical activity” or “physical
activity” (15 minutes of stretching
and aerobic walking). All children
were then given Woodcock-
Johnson Test of Concentration.

232 students in a private school
(in grades 8-11; ages 13-16) were
randomly selected and asked about
sports-based physical activities.
Academic performance assessed
using most recent examination
scores in English, Math,
and Science.

Sports knowledge and achievement
in English and Math were
determined by looking at graduation
examinations of 517 16-year-old
students from 17 different schools.
All students had chosen Physical
Education as an elective.
Performance in physical
activities was assessed using
teacher scores.

89 high school seniors were given
questionnaire on exercise habits,
academic performance, and other
questions. For exercise, the median
was found and the group divided
into high- and low-exercise groups.
Grade point averages (GPAs)
were scored on a 4-point scale
(from A to D).

Anonymous questionnaires were
given to 838 students in high school
gym classes. Demographics,
academic performance, sports
involvement, leisure time,
substance use, and other questions
were given.

Data taken from statewide multiyear
surveillance. Over 50,000 ninth
graders were surveyed for
extracurricular activities, sports
participation, and other habits/
attitudes.

Fourth graders showed significantly
better performance on
Woodcock-Johnson Tests of
Concentration if they had
participated in physical
activity prior to the test. No
differences associated with
physical activity were found on test
performance among second and
third graders.

Various correlations between
academic performance and
physical activity (minutes and
frequency) were not significant.

A weak but positive correlation was
found between academic ability
in Math and in English and sport
performance.

Adolescents in high-exercise group
engaged in sports more hours
per week and statistically had
significantly higher GPAs.

Sports involvement was not
statistically associated with
academic performance.

Students involved in both sports and
other extracurricular activities had
the highest chances of doing
more than 3 hours homework
per week (58% for those in
sports and other extracurricular;
52% for those in extracurricular;
38% for those in sports only;

30% in neither).
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Table 1

Published Research Articles that Address Childhood Physical Activity and
School Performance (Continued from previous page)

Reference

Experimental Design

Outcomes Related to School
Performance

Oh SY, Kim V\iK, Jang YA, Won HS, Lee
HS, Kim SH. Academic performance
of Korean children is associated with dietary
behaviours and physical status. Asia Pac J
Clin Nutr. 2003;12(2):186-192.
(Korea)

Knight D, Rizzuto T. Relations for
children in grades 2, 3, and
4 between balance skills
and academic achievement.
Percept Mot Skills. 1993;
76:1296-1298.
(USA)

MacMahon JR, Gross RT.
Physical and psychological effects
of aerobic exercise in boys with
learning disabilities. Dev Behav
Pediatr. 1987;8(5):274-277.
(United States)

Oja L, Jurimae T. Physical activity,
motor ability, and school readiness
of 6-year-old children. Percept
Mot Skills. 2002;95(2):407-415.
(Estonia)

Raviv S, Low M. Influence of physical
activity on concentration among junior
high-school students.

Percept Mot Skills.
1990;70(1):67-74.
(Israel)

More than 6000 students (grades 5, 8,
and 11) were given a questionnaire that
includedfoodfrequency. GPAs, height,
weight, and physical fitness scores
were recorded from school records.

122 students (second to fourth
grades; ages 7-11) were assessed on
10 balance skills (eg, balance beam
walking, 1 foot hop). Children either
passed or failed each, giving a score
from 0 to 10. lowa Test of Basic Skills
scores for mathematics and reading
subtests were ascertained.

54 boys (ages 7-12) from a private
school were randomly assigned to
an aerobic exercise program or to a
less vigorous exercise program—
each lasting 20 weeks. All boys had
average or higher Wechsler Intelli-
gence Scale for Children-Revised
(WISC-R) intelligence test scores and
had been diagnosed as leaming dis-
abled (Wide Range Achievement Test
[WRAT] test of achievement greater
than 1.5 standard deviations below
mean). WRAT was used to measure
academic achievement prior to and
after the 20 weeks. The Bruininks-
Oseretsly Test of Motor Proficiency,
physical measures, and self-concept
were also measured.

Parent and teacher reports collected
for 294 6-year-old children, using
history; also a motor ability test and
endurance test were given.
Controlled drawing test was used
as predictor of school readiness
and development of mental
abilities.

96 students (ages 11-12) divided
into 4 groups: 1 received physical
education at 8 AM, the other at 2
PM. The 2 remaining groups
received science, not physical
education, at 8 AM and 2 PM.

A standardized measure of
concentration was given at the
beginning and end of each lesson.

Small positive association of physical
fitness to academic performance
was found.

Reading and mathematics
achievement scores increase as
balance skills scores increased.

Prior to initiating the exercise
programs, no significant differences
existed between the 2 groups for all
measures. After the 20 weeks,
the aerobic group demonstrated
significantly better self-concept and
physical fitness. No significant
differences were found for motor
proficiency or academic
achievement.

Outdoor activities on weekdays and
weekends did not influence scores
on the Control Draw Test. Various
physical activities account for up to
25% of children’s ability on the Con-
trol Draw Test. Motor ability tests,
which demand children’s total
attention and concentration account
for up to 20% of ability, reflected on
this school readiness test. Children
with highest physical activity tended
to have the better scores on the
subtest of fine motor control.

Receiving physical education or
science class had no bearing on
education. Concentration scores
were better at the end of each
lesson, compared to the beginning.
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Table 1

Published Research Articles that Address Childhood Physical Activity and
School Performance (Continued from previous page)

Reference

Experimental Design

Outcomes Related to School
Performance

Sallis JF, McKenzie TL, Kolody B, Lewis
M, Marshall S, Rosengard P. Effects of
health-related physical education on
academic achievement: project SPARK.
Res Q Exerc Sport. 1999;(2): 127-134.
(United States)

Sanders CE, Field TM, Diego M, Kaplan M.
Moderate involvement in sports is
related to lower depression levels among
adolescents. Adolescence. 2000;
35(140): 793-797.

{(United States)

Shephard RJ. Habitual physical
activity and academic performance.
Nutr Rev. 1996;54(4): S32-5836.
(Canada, France)

Students in 7 schools in an affluent
school district were followed from
fourth through sixth grades. Two
schools were assigned to having
a certified physical education
specialist and an activity program. In
ancther 2 schools, regular classroom
teachers were taught how to deliver
the activity program. One school
was a control where classroom
teachers taught physical activity in
their usual way. Metropolitan
Achievement Test was used to
measure academic achievement.

89 high school seniors were given
questionnaire on exercise habits,
academic performance, and other
questions. Three categories of
exercise were determined from
responses low (2 hours/week or
less), moderate (3-6 hours/week),
and high (>7 hours/week). GPA
was assessed based on students’
estimates.

Review of 2 studies. (1) 546 students
(followed from grades 1 through 6)
from 2 schools; intervention: 1
hour/day physical activity; control
from preceding and succeeding
classes in same schools received
14% more academic instruction;
academic performance reported by
homeroom teacher. (2) Half of each
school day was assigned to
physical activities with 26% less
teaching.

Achievement scores were higher than

national averages at baseline;
nevertheless, significant differences
occurred among those receiving the
intervention. Spending more time in
physical education did not have
harmfui effects on standardized
achievement. Favorable effects
were found on 4 of 8 academic
achievement measures. Those
receiving physical education
experienced smaller declines in
test scores over the 3 years,
compared to controls. Inonly 1 of 8
subtests, controls had an
advantage over those receiving
physical education.

Although moderate exercise was
associated with less depression,
low, moderate, and high exercise
levels were not associated
with GPAs.

Study 1: Prior to intervention at first
grade, students in intervention
group had significantly poorer
grades than control. From grades 2
to 6, “intervention students” scored
significantly better in math grades
than control but had poorer
performance in languages and
“overall intelligence.” Intervention
benefited girls more than boys.
Study 2: There was no difference in
academic progress, despite cur-
tailed instruction time. Conclusion
of Studies 1 and 2: Do not expect
academic improvement from
physical activity, but expect
improved rate of academic learning
per unit of class time.

difficult to reach from such a small number of studies. Con-
centration appears to improve in the immediate period after
children are physically active, but this improved level of
concentration is not necessarily sufficient to influence
improvement in school achievement (Caterino and Polak
1999, Raviv 1990 in Table 1). Shephard (Table 1) con-
cluded that although academic improvement may not

improve because of a physical activity program, there is
an improved rate of academic learning per unit of class
time. This should help thwart concerns that time devoted to
physical activity draws from academic advancement in
other subjects. Other studies demonstrated mixed results;
for example, studies showed positive effects of physical
activity (for example, on physical fitness and self-concept)
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but little effect (Sallis et al 1999 in Table 1) or no effect
{(MacMahon and Gross 1987 in Table1) on academic
performance in the long term.

Clearly, more investigation into the benefits of physical
activity on school performance is warranted before drawing
conclusions. In adults, a meta-analysis of numerous studies
found that the influence of exercise on cognition was in-
consequential when small and temporary changes were im-
plemented. However, exercise administered over a long
period of time to produce fitness gains was more likely to
enhance cognitive abilities.® One unpublished study demon-
strated a significant difference in academic performance
among low-achieving children who participated in aerobic
activity during the school day.® It may be that the beneficial
effects of high child physical activity levels on school
achievement only exists in certain subpopulations of
students. Alternatively, it is possible that the benefits of
physical activity on academics are subtle and can only be de-
tected when extremely large populations of students are
studied, when physical activity programs are sufficiently aer-
obic, or when they have become part of children and youth’s
lives after many years.

CONCLUSION

Physical activity is well associated with improved
overall health. Among school-aged children, physical
activities programs help children develop social skills,
improve mental health, and reduce risk-taking behaviors.
Relatively few studies have explored the relationship
between physical activity and academic outcome, and
more investigation is warranted before researchers can
better understand the effect of physical activity on student
performance. This paucity of evidence should not be con-
sidered justification to limit school physical education

programs because they may detract from time better spent
on other subject areas. There is evidence to suggest that
short-term cognitive benefits of physical activity during
the school day adequately compensate for time spent
away from other academic areas. Bl
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FITNESSGRAM® Tests
Six Recommended Tests Are Bolded

AEROBIC CAPACITY

1) PACER (Progressive Aerobic Cardiovascular Endurance Run) — Set to music, a
paced, 20-meter shuttle run increasing in intensity as time progresses

Or:

e One-Mile Run - Students run (or walk if needed) one mile as fast as they can

o Walk Test — Students walk one mile as fast as they can (for ages
13 or above since the test has only been validated for this age

group)

BODY COMPOSITION

2) Skin Fold Test — Measuring percent body fat by testing the tricep
and calf areas

Or:
e Body Mass Index — Calculated from height and weight

MUSCULAR STRENGTH AND ENDURANCE
3) Curl Up — Measuring abdominal strength and endurance, students lie down

with knees bent and feet unanchored. Set to a specified pace, students
complete as many repetitions as possible to a maximum of 75

4) Trunk Lift — Measuring trunk extensor strength, students lie face
down and slowly raise their upper body long enough for the tester
to measure the distance between the floor and the student’s chin

5) Push-Up — Measuring upper body strength and endurance, students
lower body to a 90-degree elbow angle and push up. Setto a
specified pace, students complete as many repetitions as possible

Or:

e Modified Pull-Up (proper equipment required) — With hands on
a low bar, legs straight and feet touching the ground, students
pull up as many repetitions as possible

o Flexed Arm Hang — Students hang their chin above a bar as long as possible

FLEXIBILITY

6) Back-Saver Sit and Reach — Testing one leg at a time, students sit with one knee
bent and one leg straight against a box and reach forward

Or:
e Shoulder Stretch — With one arm over the shoulder and one arm tucked under
behind the back, students try to touch their fingers and then alternate arms
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Study: Students' fitness in bad shape

By April Castro
Associated Press
Tuesday, July 1, 2008

AP Photo/Harry Cabluck Dr. Kenneth Cooper speaks during a news conference Tuesday in Austin. He is the founder of the Cooper Aerobics
Center. discussed the physical fitness assessment of some 2.6 million Texas public school students, disclosing that elementary-age children are
the more physically fit. Decreasing emphasis on physical education in upper grades was cited as one cause. Jeff Kloster, Texas associate
education commissioner, is in the background, on the left.

AUSTIN -- Texas public school students are startlingly unhealthy and their fitness levels decline
sharply through 12th grade, where less than 10 percent of students passed a fitness test this year,
according to the first results of an annual health assessment.

The most physically healthy class was third grade girls, of whom 32 percent were deemed
physically fit according to a six-part measure of aerobic capacity, body composition, muscular
strength, muscular endurance and flexibility.

But the number of physically fit students declined every year through high school, where just 7.8
percent of senior girls and 8.5 percent of senior boys reached the "Healthy Fitness Zone."

"These results just confirm what many of us already knew and that is that our children’s health is
in jeopardy,” said Sen. Jane Nelson, a Lewisville Republican who pushed legislation requiring
the fitness assessment last year. "We cannot allow an entire generation of Texans to grow up and
live a shorter life than previous generations."



The new law requires a physical fitness assessment of all public school students beginning in
third grade. The results are to be reported to the Texas Education Agency, which will analyze the
results by school district annually, comparing results to students' grades, attendance, obesity,
disciplinary problems and school meal programs. That data is expected to be available later this
year.

The poor results in upper grades correspond with decreased physical fitness requirements in high
school, said Texas Education Commissioner Robert Scott.

The new law also requires 30 minutes of daily "moderate to vigorous" physical activity, or 135
minutes a week, for children up to fifth grade. For students in sixth through eighth grades, 30
minutes a day, 125 minutes a week or 225 minutes over two weeks is required.

The Fitnessgram test, developed by aerobics pioneer Dr. Kenneth Cooper, includes a skin fold
test, curl-ups and push-ups. Another exercise tests flexibility, with students sitting with one bent
leg and one straight leg and then reaching forward as far as they can.

In the trunk lift, which tests trunk extensor strength, students lie on their stomachs and raise their
upper body while the teacher measures the distance between the students’ chins and the floor.
The last test is called the pacer, a paced 20-meter run that increases in intensity as time
progresses.

The results are recorded on a report card that allows parents and teachers to identify the physical
strengths and weaknesses of each student. Results, unattached to students' names, also go to the
TEA, which will compare the fitness data to students' grades, attendance, obesity, disciplinary
problems and school meal programs.

Health experts say there is a correlation between physical fitness and good grades and Cooper
called exercise "fertilizer for the brain."

"If you want to increase grades in school, get your Kkids in shape," he said.

"Clearly, we need to make sure our children are more active,” Scott said. "But schools can't do
this alone. We need to work with parents and communities and we need to make sure our
children achieve a more healthy lifestyle."

Forty-two percent of the state's fourth-graders, 39 percent of eighth-graders and 36 percent of
11th-graders are overweight or at risk of being overweight, according to a 2007 report from the
Texas comptroller. Overweight people have increased risk for adult heart disease and diabetes
and lower life expectancy.

More than 8,000 Texas schools participated in the Fitnessgram test.
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Title: Report: Texas schoolkids flunk statewide fitness assessment. Citation: Dallas Morning News
(Dallas, TX) July 2, 2008, pNA Year: 2008 Note: Text available

Full Text COPYRIGHT 2008 The Dallas Morning News External: Electronic resource (HTML) Text: Byline:
Terrence Stutz and Karin Shaw Anderson

Jul. 2--AUSTIN -- Texas students are out of shape -- and the older they get, the flabbier they get,
according to the first statewide physical fitness assessments of public schoolchildren.

Based on evaluations of nearly 2.6 million students in grades three through 12, the testing found that
fitness levels drop with each passing grade -- and elementary-age children perform the best.

Results showed that only about 32 percent of third-grade girls and 28 percent of third-grade boys
reached the "healthy fitness zone," meeting performance targets on six fitness tests.

Among 12th-graders, only 8 percent of girls and 9 percent of boys met the health standards on all six
tests.

"That doesn't surprise me," said Elizabeth Jenkins, a Dallas grandmother who took her four
grandchildren to a splash park Tuesday afternoon. "Most parents don't take the time to prepare the
proper food, and so the kids eat a lot of junk food."

And children spend too much time idle in front of the TV or in day care instead of outside playing, Ms.
Jenkins said.

The fitness tests -- conducted last school year and tailored to students based on age and gender --
included push-ups, curl-ups, trunk lifts, shoulder stretches, a one-mile run and a skin fold test.

Joe Tessler, who took the test as a junior at Colleyville Heritage High School, said he was penalized for
being too lean. He carries about 130 pounds on a 6-foot-1-inch frame.

"I'm a weak computer geek," Joe said. "But | think anybody in high school should be able to complete
the test."

Students at his school self-reported their results, and not all students took the tests seriously, he said.
That could have diluted the accuracy of the results.

Even so, he was surprised by the dismal passing rate for kids his age.

"I know my friends and | are a lot more fit than that," he said.

Results will be further analyzed later this year to study the correlation between physical fitness and
academic achievement -- including scores on the Texas Assessment of Knowledge and Skills.

Girls generally fared better on the fitness tests until they reached the ninth grade. At that point, boys

achieved better passing rates.

Jan Ramos, a physical education teacher at Kennedy Middle School in Grand Prairie, said the gender
switch is a familiar scenario to her.

If she tosses a basketball toward a group of 12- to 14-year-olds, the boys will grab the ball and start
playing.

"The girls won't do that," Ms. Ramos said. "They don't want to sweat."

State Sen. Jane Nelson, R-Flower Mound, author of the legislation that required the physical
assessments -- called Fitnessgram -- said the decline in physical fitness corresponds to decreasing
emphasis on physical education in the upper grades.

The senator said Tuesday that she will consider legislation that would beef up physical education
requirements in middle schools and high schools. Elementary schools already have daily P.E.
requirements. Ms. Nelson would initially like to see middle school students spend more time in physical



education and then expand the requirements to high schools, where students are required to take only
1 1/2 years of P.E. classes.

Beginning this fall, sixth-, seventh- and eighth-graders will have to participate in physical activity for at
least four of six semesters in those grades.

"Our children's health is in jeopardy," Ms. Nelson said at a news briefing on the testing. "Children are
leading a much different lifestyle today. They have Xboxes and watch way too much television. Our
children are leading a sedentary, super-sized lifestyle, and it is showing."

Asked about the possibility of lengthening the school day to allow more time for physical education, the
senator and state Education Commissioner Robert Scott said they expect the Legislature to discuss it in
the future.

Kenneth Cooper, founder of the Cooper Institute of Dallas, said Tuesday that at least 15 states have
expressed interest in using the Fitnessgram -- developed by the institute -- to evaluate their
schoolchildren.

It cost about $2.5 million, about $230 per school, to establish the program in Texas and was paid for
through private contributions, mostly raised by Dr. Cooper's foundation.

"I hope these results shock the state into reality and into action," Dr. Cooper said. "Our kids are the
fattest and least fit they have been in our lifetimes."

A national report last year indicated that Texas ranked sixth among the states with the highest obesity
rate for children ages 10 to 17.

tstutz@dallasnews.com;

ksanderson@dallasnews.com

To see more of The Dallas Morning News, or to subscribe to the newspaper, go to
http://www.dallasnews.com.

Copyright (c) 2008, The Dallas Morning News

Distributed by McClatchy-Tribune Information Services.

For reprints, email tmsreprints@permissionsgroup.com, call 800-374-7985 or 847-635-6550, send a fax
to 847-635-6968, or write to The Permissions Group Inc., 1247 Milwaukee Ave., Suite 303, Glenview, IL
60025, USA.
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FITNESSGRAM® / ACTIVITYGRAM®
Reference Guide (3" ed.)

Editors

Gregory J. Welk and Marilu D. Meredith

Suggested citations from this source:

Reference to a chapter (sample) in the book:

Welk, G. J. & Blair, S. N. (2008). Health Benefits of Physical Activity and Fitness in Children. In G.J.Welk
& M.D. Meredith (Eds.), Fitnessgram / Activitygram Reference Guide (pp. Internet Resource). Dallas, TX:
The Cooper Institute.

Reference to the whole book:
Welk, G. J. & Meredith, M.D. (Eds.). (2008). Fitnessgram / Activitygram Reference Guide. Dallas, TX: The
Cooper Institute.
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Introduction

In spring 2007, physical fitness testing was conducted in California public schools
in grades five, seven, and nine. The test used for physical fithess testing is the
FITNESSGRAM?®, designated for this purpose by the State Board of Education.
This report summarizes results of the 2007 test administration, and provides a
summary comparison with the results from 2005 and 2006.

Background

Education Code Section 60800 specifies that the California Department of
Education shall compile the results of the physical performance test and submit a
report every two years, by December 31, to the Governor and the Legislature.
This report fulfills that statute.

Description of the Test

The FITNESSGRAM® was developed by The Cooper Institute in Dallas, Texas
with the primary goal of assisting students in establishing physical activity as part
of their daily lives. Because of this goal, the FITNESSGRAM® provides a number
of performance options so that all students, including those with special needs,
have the maximum opportunity to participate.

Physical fitness testing consists of three broad components of fitness: 1) aerobic
capacity, 2) body composition, and 3) muscular strength, endurance, and
flexibility. To ensure comprehensive measurement of all three components, the
FITNESSGRAM?® is comprised of the following six fithess areas with multiple
performance options in most areas:

U Aerobic Capacity — Progressive Aerobic Cardiovascular Endurance Run
(PACER),
One-Mile Run, or Walk Test

0 Body Composition — Skinfold Measurements, Body Mass Index, or
Bioelectric Impedance Analyzer

O Abdominal Strength and Endurance — Curl-Up
Trunk Extensor Strength and Endurance — Trunk Lift

Upper Body Strength and Endurance — Push-Up, Modified Pull-Up, or
Flexed-Arm Hang

O Flexibility — Back-Saver Sit and Reach or Shoulder Stretch

(M



More detailed information regarding the FITNESSGRAM®, the six fitness areas,
and the performance criteria can be found at the California Department of

Education Web site: http://www.cde.ca.qov/ta/tg/pf/.

The Fithess Criteria

The FITNESSGRAM® uses objective criteria to evaluate fitness performance.
These criteria represent a level of fithess that offers a degree of protection
against diseases resulting from physical inactivity. Performance on each of the
fitness-area tests is classified into two general levels:

U Healthy Fitness Zone
O Needs Improvement (i.e., not in the Healthy Fitness Zone)

The desired performance goal for each fitness-area test is the Healthy Fitness
Zone (HFZ). Test results within the HFZ reflect reasonable levels of physical
fitness that can be attained by most students. All students should strive to
achieve a score within the HFZ for each fithess-area test.

Results of 2007 Testing

A total of 1,370,315 students were administered the California Physical Fitness
Test (PFT) in 2007, representing approximately 90 percent of California public
school students enrolled in grades five, seven, and nine.

Tables 1 and 2 provide an overall summary of the results of the 2007 PFT by
grade level. The percent of students in the Healthy Fitness Zone (HFZ) for each

fithess area is presented in Table 1, and the percent of students meeting the HFZ

criteria by the number of physical fithess areas is presented in Table 2. Both
tables include comparison data from 2005 and 2006.

Table 1:  Percentage of Students in the Healthy Fitness Zone by Fitness Area
(2005-07)

Grade 5 Grade 7
Physical Fitness Area

Grade 9

2005 | 2006 | 2007 | 2005 | 2006 | 2007 | 2005

2006

2007




Aerobic Capacity 584 | 602 | 627 | 598 | 605 | 622 | 50.9 | 524 | 555
Body Composition 66.4 | 674 | 679 | 66.7 | 670 | 67.7 | 669 | 68.0 | 68.7
Abdominal Strength 802 | 806 | 802 | 837 | 831 | 835 | 813 | 826 | 840
Trunk Extensor Strength 874 | 882 87.9 88.5 89.3 89.6 84.3 86.3 87.9
Upper Body Strength 66.6 | 67.1 | 685 | 685 | 687 | 701 | 68.7 | 695 | 722
Flexibility 65.7 | 66.6 | 681 | 715 | 724 | 739 | 693 | 703 | 73.6

As summarized in the bullet points below* the data in Table 1 indicate that while

a majority of students across all grades tested met minimum fitness levels for
each area in 2007, a notable percentage of students did not.

I Iy Iy Wy W

Aerobic Capacity: 56-63 percent of students were in the HFZ
Body Composition: 68-69 percent of students were in the HFZ
Abdominal Strength: 80-84 percent of students were in the HFZ
Trunk Extensor Strength: 88-90 percent of students were in the HFZ
Upper Body Strength: 69-72 percent of students were in the HFZ
Flexibility: 68-74 percent of students were in the HFZ

Of the six fitness areas tested, overall scores for Trunk Extensor Strength in

2007 were the highest (average percent in the HFZ = 88.5 percent), while overall
scores for Aerobic Capacity were the lowest (average percent in the HFZ = 60.1

percent).




Figure 1.  Average Change in the Percentage of Students in the Healthy Fitness
Zone by Fitness Area (2005-07)
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are needed to see this picture.

From 2005 to 2007, there was an increase in the percentage of students in the
HFZ in all six physical fithess areas across all three grade levels. As shown in
Figure 1, the largest increase in the overall percentage of students in the HFZ
between 2005 and 2007 was for Aerobic Capacity (average change = 3.8
percentage points), while the smallest increase between 2005 and 2007 was for
Abdominal Strength (average change = 0.8 percentage points).

Table 2:  Percentage of Students by Number(s) of Areas in the Healthy Fitness
Zone (2005-07)

Number of Areas in the Grade 5 Grade 7 Grade 9

Healthy Fitness Zone
2005 | 2006 | 2007 | 2005 | 2006 | 2007 | 2005 | 2006

2007




60of6 245 | 256 | 271 | 288 | 296 | 309 | 267 | 274 | 301
50f6 263 | 264 | 263 | 266 | 261 | 262 | 263 | 264 | 26.5
4 0f 6 207 | 205 | 202 | 193 | 192 | 191 | 192 | 194 | 192
30f6 144 | 140 | 137 | 127 | 129 | 125 | 121 | 127 | 122
20f6 8.2 8.2 8.0 7.2 7.3 7.0 6.6 6.8 6.3
1of6 3.7 3.7 3.6 31 31 3.0 3.2 3.3 2.9
00of6 1.8 15 12 2.3 19 13 5.8 4.0 2.8

NOTE: Columns may not add up to 100 percent due to rounding.

The PFT performance goal is to achieve the HFZ for all six fithess areas tested.

As shown in Table 2, between 27 and 31 percent of students met this goal in

2007.

U Grade Five: 27.1 percent of students achieved the HFZ in six areas

O Grade Seven: 30.9 percent of students achieved the HFZ in six areas

U Grade Nine: 30.1 percent of students achieved the HFZ in six areas

The corollary outcome of these findings is that approximately 70 percent of public

school students have not met the HFZ for all six fitness areas.




Figure 2: Change in the Percentage of Students in Six of Six Healthy Fitness
Zones by Grade (2005-07)
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Figure 2 shows the 2005-2007 change in the percent of students achieving the
HFZ in six of six areas by grade. All grade levels tested showed an increase over
this period.

U Grade Five: increased 2.6 percentage points
0 Grade Seven: increased 2.1 percentage points
U Grade Nine: increased 3.4 percentage points

Summary and Implications

This is the eighth year that quality data about the fitness of California’s youth has
been reported. Full and complete public access to the summary data is available
at http://www.cde.ca.qgov/ta/ta/pf/. This Web site provides reports for the state
and every county, school district, and school.

Current data show that while a minority of California students at the three grade
levels tested are meeting the performance goal established for the PFT, gains
are being made from year-to-year. There remains much work to do to ensure
high levels of fitness for students in California. All students could benefit from a
greater emphasis on areas of physical fithess, especially aerobic capacity, body



composition, upper body strength, and flexibility.

School and district administrators, teachers, parents, and guardians can examine
the data to get a more complete picture of the yearly fitness levels of their
students and children. School districts and schools are encouraged to use the
data they receive from this test to examine and make important changes to their
physical education programs. Schools and parents and guardians have the
opportunity to work together to use this information to inform plans and strategies
to improve the physical activity opportunities offered to students during and
outside of the regular school day. Collaboration among educators and families is
key to effectively increasing the health-related physical fithess of all California’s
students.





