








Table 3.

Descriptive and Comparative Statistics for Running Backs.

Present Study Berg et al. Study

Variable n M sD Range n M SD Range Ditf t

Height, (cm) 67 181.0 4.0 172.7-190.5 120 181.0 5.7 168.9-194.3 0.0  -0.11
Weight, (kg) 71 96.9 9.1  75.0-116.8 120 91.9 8.5  72.3-113.6 50  -3.80*
40 Yard Dash, (s) 63 455 0.17  4.13-515 110 4.57 0.14  4.05-4.90 -0.02  0.62
Vertical Jump, (cm) 71 861 8.4  69.9-109.2 112 79.9 7.7  59.7-97.8 6.2  -5,06*
% Fat, (%) 52 89 3.0 4.0-15.0 86 8.8 2.7 4.1-18.1 0.1 -0.15
Bench Press, (kg) 69 169.5 25.4 127.3-263.6 117 1521 209  93.2-206.4  17.4  -4.80*
Squat, (kg) 63 226.5 32.0 152.3-309.9 78 214.1 348 138.6-288.6 124 -2.21*
Bench/wt, (%) 67 165.1 251 120.4-254.2 117 165.8 20.3  109.0-230.1 -0.7 0.20
Squat/wi, (%) 61 233.1 32.4 153.7-300.0 78 233.1 343 153.5-319.9 0.0  -0.00
Power, (kgms'') 69 198.1 19.2 154.3-242.1 112 181.1  18.8 137.9-225.8  17.0  -5.85*
Fat Free Mass, (kg) 52 89.3 8.0  70.7-102.5 86 83.6 7.3  69.1-99.3 57  -4,03*

*p< .01



Figure 2.
Significant Differences between Present Runningbacks and Previous Runningbacks.
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Table 4.

Descriptive and Comparative Statistics for Tight Ends.

Present Study

Variable n M D Range n M sD Range Diff 1
Height, (cm) 36 191.7 3.6 185.4-198.1 40 191.6 4.0 182.9-200.6 0.2 -0.33
Weight, (kg) 38 114.2 6.9 96.4-127.7 40 106.2 6.3 87.3-115.5 8.0 -5.34*
40 Yard Dash, (s) 34 4.80 0.14  4.40-515 38 476 0.15  4.37-5.10 0.04 -0.98
Vertical Jump, (cm} 39 78.9 7.9  66.0-99.1 38 754 7.0 58.4-91.4 3.5  -2.11
% Fat, (%) 28 13.1 3.9 " 1.5-20.3 28 11.9 2.8 7.0-19.0- 1.2 -1.24
Bench Press, (kg) 36 167.7 20.9  120.5-213.6 38 151.4 17.9 125.0-193.2 163  -3.59*
Squat, (kg) 35 228.4 36.1  165.9-318.2 25 211.1 30.3 154.2-275.0  17.3  -2.01
Bench/wt, (%) 35 131.4 17.4 107.9-189.6 38 142.7 16.8 113.2-181.2 -11.3 2.81*
Squatiwt, (%) 34 199.5 32.4  144.3-283.0 25 1981 27.4 137.1-2780 1.4  -0.19
Power, (kgm's") 38 224.4 15.7 193.4-258.0 38 202.9 14.0 167.9-233.0 215  -6.27*
Fat Free Mass, (kg) 28 1004 6.1  88.8-111.9 28 939 47  81.0-101.7 6.5  -4.39*

*pg 01
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Table 5.

Descriptive and Comparative Statistics for Receivers.

resent Stu Berg et al. Study

Variable n M sD Range n M D Range Dift t
Height, (cm). 68 182.9 5.8 167.6-195.6 40 183.5 7.2 162.6-195.6 --0.6 0.43
Weight, (kg) 72 858 6.8 72.7-100.0 40 859 8.5  60.9-104.6 -0.1 0.09
40 Yard Dash,(s) 66 4.49 0.14 4.24-4 92 38 4.57 0.11 4.37-4.80 -0.038 3.34*
Vertical Jump,(cm) 72  88.7 8.2 71.1-108.6 38 78.7 8.6 60.9-100.3 10.0 -5.89*.
% Fat, (%) 53 6.5 2.3 1.5-12.0 29 8.1 2.6 4.0-16.7 -1.6 m.www
Bench Press, (kg) 72 146.6 25.1 104.6-218.2 38 127.3 16.4 97.7-168.2 19.3 -4.83*
Squat, (Kg; 67 194.5 28.9 131.8-272.7 25 1771 19,9 134.1-229.5 17.4 -3.24*
Bench/wt, (%) 70 150.4 . 21.5 109.7-191.0 38 148.4 18.1 115.7-193.5 2.0 -0.50
Squat/wt, {%) 65 226.5 34.6 161.1-324.3 25 209.1 28.2 157.9-272.4 17.4 -2.44
Power, (kgms™) 70 178.6 17.4 135.8-222.3 38 167.7 19.5 116.2-214.2 10.9 -2.88*
Fat Free Mass, (kg) 53 79.5 6.1  66.2-94.9 29 793 71 57.3-91.4 0.2 -0.11

*p< .01
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Figure 4. ,
Significant Differences between Present Recievers and Previous Recievers.
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Table 6.

Descriptive and Comparative Statistics for Offensive Linemen.

Present Study Berg et al. Study

Variable n M SD Range n M D Range Diff t
Height, (cm} 170 191.8 4.6 167.6-205.7 200 191.9 4.5 180.3-210.8 -0.1 0.04
Weight, (kg} 180 134.3 8.0 108.2-154.6 200 123.4 7.5 102.7-153.2 10.9 -13.7*
40 Yard Dash, (s) 165 5.17 0.22  4.60-5.86 189  5.13 0.21  4.62-5.65 0.04 -1.78
Vertical Jump,(cm) 183 68.6 7.0 49.5-88.9 192 66.2 7.6 45.7-96.5 2.4 -3.26*'
% Fat, (%) 130 19.7 3.3  13.6-30.2 145 17.1 4.0  10.0-28.0 2.6  -5.77*
Bench Press, (kg) 173 176.2 26.1 102.3-250.0 197 1748 20.8 122.7-227.2 1.4 -0.57
Squat, (kg) 163 246.0 33.0 165.9-320.5 134 241.3 359 '164.6-350.0 4.7 -1.18
Bench/wt, (%) 168 139.0 20.0 94.6-216.2 197 1420 17.9 97.6-197.6 -3.0 1.50
Squat/wt, (%) 158 182.8 24.4 118.1-246.3 134 196.3 28.0 134.7-269.2 -13.5 4.34*
_uo_<<mr (kgms) 178 245.9 17.7 168.6-304.9 192 2206 17.5 175.0-287.7 256.3 -13.79*
Fat Free Mass,(kg) 130 108.3 7.0 87.3-124.5 145 102.4 7.1 76.4-117.0 5.9 -6.93*

*p< .01



Figure 5.

Significant Differences between Present Offensive Linemen and Previous Offensive Linemen.
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Table 7 summarizes a comparison of present and previous defensive linemen
(DI:). Significant differences (p<.01) (Figure 6) were found on 7 of the 11 variables:
height, body mass, vertical jump height, bench press, squat, vertical jump pnqwer and fat-
free mass. Present defensive linemen were shorter, heavier, jumped higher, were stronger
in bench press and squat, had more fat-free mass, and had greater vertical jump power
then previous defensive linemen.

‘Table § summarizes a comparison of present and previous linebackers (LB).
Significant differences (p<.01) (Figure 7) were found on 7 of the 11 variables: height, 40
yard dash, vertical jump height, body fat, squat, vertical jump power and fat-free mass.
Present linebackers were shorter, faster, jumped higher, possessed less body fat, were
stronger in the squat, had more fat-free mass, and had greater vertical jump power than
previous linebackers.

Table 9 summarizes a comparison of present and previous defensive backs.
Significant differences (p<.01) (Figure 8) were found on 7 of the 11 variables: height, 40
yard dash, vertical jump height, body fat, squat, relative squat, and vertical jump power.
Present defensive backs were shorter, slower, jumped higher, had less body fat, were
stronger in squat and relative squat, and had greater vertical jump power then previous

defensive backs.
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Table 7.

Descriptive and Comparative Statistics for Defensive Linemen.

Pr Berg et al. Study

Variable n M D Range n M SD Range Diff t
Height, (cm) 139 189.0 6.2 158.8-200.7 160 191.0 3.9 179.7-200.7 -2.0 3.38*
Weight, (kg) 147 122.3 10.1 94.6-147.7 160 115.6 7.7 97.7-138.2 6.7 -6.42*
40 Yard Dash, (s) 127 489 0.20 4.40-5.52 151 492 0.18 4.50-5.40 -0.03 1.21
Vertical Jump, (cm) 149 77.1 8.2  55.9-97.8 151 70.7 8.2 53.3-96.5 6.4  -6.84*
% Fat, (%) 107 14.8 4.1 6.0-24.8 114 14.6 4.0 4.70-30.0 0.2 -0.39
Bench Press, (kg) 139 179.8 24.2 127.3-238.6 156 171.5 22.4 125.0-240.9 8.3 -3.05*
Squat, (kg) 129 243.8 36.3 152.3-331.8 99 228.0 31.9 154.6-314.6 15.8 - -3.48%
Bench/wi, (%) 135 148.5 19.2 107.9-202.1 156 148.3 17.4  113.3-197.8 0.2 -0.10
Squat/wt, (%) 125 198.0 28.2 138.1-298.2 99 198.5 25.2 145.5-258.2 -0.5 0.12
Power, (kgms') 145 236.7 20.0 179.7-287.9 151 213.5 18.0 161.8-261.9 23.2 -10.51*
Fat Free Mass, (kg) 107 105.1 7.5 83.2-122.2 114 98.4 6.6 79.5-116.0 6.7 -7.09*

*p< .01
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Figure 6.
Significant Differences between Present Defensive Linemen and Previous Defensive Linemen
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Table 8.

Descriptive and Ccmparative Statistics for Linebackers.

Present Study Berg et al. Study

Variable n M SD Range n M SD Range Diff t
Height, (cm) 100 185.8 3.8 177.8-196.9 120 187.2 3.6 179.1-198.1 -1.4 2.73*
Weight, (kg) 106 104.1 5.6 88.6-113.6 120 103.1 5.2 86.4-120.0 1.0 -1.36
40 Yard Dash,(s) 93 4.67 0.15 4.35-5.04 112 4.77 0.14 4.42-5.21 -0.10 4.95*
Vertical Jump,(cm) 104 83.2 8.0 63.5-105.4 114 73.9 8.3 54.6-96.5 9.3 -8.41*
% Fat, (%) 76 9.8 3.5 3.5-21.4 85 11.6 3.4 3.8-21.0 -1.8 3.40*
Bench Press, {kg) 102 161.0 21.8 111.4-231.8 118 163.0 20.5 120.5-215.9 -2.0 0.61
Squat, (kg) 98 230.9 29.6 143.2-318.2 75 216.2 36.6 143.2-336.4  -34.7 12.82*
Bench/wt, (%) 98 161.0 17.3 123.2-218.3 118 158.0 18.6 122.2-206.5 3.0 -1.25
Squat/wt, (%) 94 220.2 28.2 161.5-305.7 75 211.4 30.9 154.4-296.0 8.8 -1.90
Power, (kgms') 101 209.1 14.3 164.4-240.4 114 194.8 13.6 157.3-225.7 14.3 -7.63*
Fat Free Mass, (kg) 76  94.2 5.0 83.8-103.4 85 90.6 4.8 79.1-99.4 3.6 -4.65*

*p< .01
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Table 9.

Descriptive and Comparative Statistics for Defensive Backs.

Present Study Berg et al. Study
Variable n M sD Range n M D Range Diff t
Height, (cm) 137 180.2 50 154.9-192.4 160 182.2 5.1 170.2-195.6 -2.0 3.39*
Weight, (kg) 145 86.2 5.9 73.6-101.8 160 86.2 5.7 68.2-104.1 0.0 0.14
40 Yard Dash, [s) 127 4.53 0.15 4.21-4.98 152 450 0.13 4.20-5.00 0.03 3.90*
Vertical Jump,icm) 147 88.1 8.1 68.6-110.5 1563 79.9 8.5 58.4-102.9 8.2 -8.53*
% Fat, (%) 104 6.8 2.3 1.5-13.7 116 8.6 2.6 3.6-19.4 -1.8 5.43*
Bench Press, (kg) 141 1425 17.0 90.9-186.4 157 137.4 17.5 93.2-188.6 5.1 -1.54
Squat, (kg) 130 202.3 30.1 129.6-272.7 102 188.5 24.9 131.8-252.3 13.8  -3.79*
Bench/wt, (%) 137 164.4 19.4 109.8-215.8 157 161.9 20.1 109.8-222.5 2.5 - -1.06
Squat/wt, mAﬁv\OV 126 234.0 31.2 137.7-305.6 102 218.0 27.9 156.8-280.9 16.0 -4.07*
- Power, (kgms) 143 178.6 14.8 152.5-211.0 153 169.3 14.0 135.5-205.8 9.3 -5.54*
Fat Free Mass, (kg) 104 80.2 5.8 69.0-95.6 116 79.1 5.0 64.2-91.9 1.1 1.55

*p< .01
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Figure 8. H
Significant Differences between Present Defensive Backs and Previous Defensive Backs.
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Discussion

This study made over 80 statistical comparisons. Sampling error might explain
much of the differences in all variables. Table 10 reports the magnitude of the changes in
percentages for all positions. The quarterback (Table 2), running back»(Tabl'e 3), and.
receiver (Table 5) positions showed positive improvements in selected physical and
performance variables from previous football players to the present football players.
Present QB improved in :bench press, bench press/body weight and power by 23%, 12%
and 11% compared to previous QB. Present RB improved in bench press, power and
vertical jump by 11%, 9% and 7.7% compared to previous RB. Present WR improved in
% body fat, bench press and vertical jump by -19.9%, 15%, and 12.7% compared to
previous WR.

The present tight,endé (Table 4) (Table 10) are less strong than previous tight
ends in the bench press relative to body mass by 7.9%. However, present tight ends
weigh 8.0 kg (5%) more, bench press 16 kg (11%) more, and have 10.5% greater vertical
jump power then previous tight ends. All other significant differences favored the
present tight ends.

Present offensive linemen (OL) (Table 6) (Table 10) have increased body mass
(8.8%)), vertical jump (3.6%), vertical jump power (6.2%) and fat-free mass (5.7%) in
comparison with previous OL. Present OL are higher in percent body fat (15.2%) and
less strong in squat relative to body mass (6.8%) compared to previous OL. However,
body mass of OL increased 10.9 kg and fat-free mass increased 5.9 kg from the previous

to the present OL. Power is influenced by body mass and the data showed that although
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Table 10.

Percent Differences between Present and Previous Positions for Each Variable
(Negative scores indicate a decrease in the variable).

Positions
Variables QB RB TE WR OL DL LB DB
Height, (cm) -1.0 -1.0 1.0
Weight, (kg) 60 5.0 5.0 8.8 5.7 |
40 Yard Dash, (s) -1.7 2.0 1.0
Vertical Jump, (cm) 99 7.7 127 3.6 9.0 12.5 10.0
% Body Fat, (%) -19.9 152 -15.5 -20.9
Bench Press, (kg) 230 110 100 15.0 4.8
Squat, (kg) 5.7 9.8 6.9 6.7 7.9
Bench/wt, (%) 12.0 -1.9
Squat/wt, (%) -6.8 7.3
Power< (kgm's™) 110 90 105 65 62 10.8 7.3 54
Fat Free Mass, (kg) 60 68 6.9 5.7 6.8 3.9
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body mass and percent body fat increased between the previous and present OL, fat-free
mass and vertical jump power increased as well.

Height was the only variable with a lower score in the present defensive linemen
(Table 7) and linebackers (Table 8) then the previous defensive linemen and linebackers
by less thgn 1% in both groups (Table 10). All other variables indicate present DI and
LB's scored higher. Present DL are 10.8%, 9%, and 6.9% greater than previous DL in
power, vertical jump and squat. Present LB (Table 10) were -15.5%, 12.5%, and 7.3%
improved in % body fat, vertical jump and vertical jump power compared to previous LB.
Present defensive backs (DB) (Table 9) were slower than previous DB's by less than 1%
(Table 10). Speed scores could be attributed to different running surfaces (grass, astro-
turf, and field turf). All other variables showed increased scores and the 40-yard dash
time was only .03 s slower. Present DB improved in % body fat, vertical jump and
vertical jump power by -20.9%, 10%, and 7.9% compared to previous DB.

These changes may be attributed to factors such as intensive strength training and
conditioning programs at the high school and university level. Nutrition, supplements,
anabolic steroids at all levels may explain some of these changes (Swirzinki, Latin, Berg7
& Grandjean, 2000). At the collegiate level, universities provide meals (training table)
which offer the athletes better nutritional choices. Possible influences from or role
modeling of the National Football League or other professional leagues could provide
incentive for the athlete to improve. The surveys were sent out during off-season
training. This could also influence some of the results. The emphasis during spring

training would emphasize improvements in body mass and strength rather than speed and
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agility. This could explain the lack of improvements in the 40-yard dash and more
improvements in weight and strength variables. The type of running surfaces: grass,
astro-turf and field turf could also affect speed times. These factors help explain the
overall improving trends in physiéal and performance variables. The overall
improvements in body size, strength, speed and power from previous athletes to present
athletes suggest that strength and conditioning programs have had a positive effect on

college football players.
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Chapter V - Summary, Conclusions and Recommendations

Su'n{mary

Strength development and conditioning have become a more signiﬁc_:‘ant element
for the collegiate football player who participates in year round training and conditioning
to enhance athletic performance. Research is abundant with regards to short duration
improvements in training performance. However, little research has assessed the
performance progress over time. The purpose of this study was to collect normative data
from Division I NCAA football teams and to make comparisons to 1987 Division I
football teams using Berg et al's. (1990) data.

Comparisons included height (cm), weight (kg), bench press and squat strength
(kg), bench press and squat strength / body weight (%), vertical jump (cm), vertical jump
power (kgm's™), 40-yard dash speed (s) and body composition (%) between present
Division I football players and previous Division I football players. The players were
divided into the following positions for analysis: quarterbacks, running backs, wide
receivers, tight ends, offensive linemen, defensive linemen, linebackers and defensive
backs.

Surveys were sent to each Division I football program's strength coach requesting
data physical and performance data on current or projected starters at positions excluding
kiekers. All returned surveys were then compared to previous data from Berg et al.

(1990) using descriptive statistics and independent t-tests. Alphei level was set at .01.
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Results showed that overall, present football players compared to previous football
players weighed more, were stronger, jumped higher, were faster, had more vertical jump

power, had more fat-free mass.

Conclusions
The following conclusions are warranted from the results of the study:
1. Present Iinebackers are faster than previous linebackers.
2. There is no difference in speed between present and previous defensive linemen.

3. All present athletes possessed greater vertical jump power then previous athletes.

Recommendations

Improvements in performance variables by Division I football players over the
last 10 or so years suggest that strength and conditioning programs have had a positive
impact on the physical characteristics, strength, speed and power. However, this study
did not look at the improvements over a Division I college football player's eligibility
period. To investigate the impact high school strength training, a study could collect

normative data on incoming scholarship athletes on physical and performance variables.
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Appendix A - Institutional Review Board Approval

University
of Nebraska

Qctober 27, 2000

Institutional Review Board (IRB)
Office of Regulatory:Affairs (ORA)
University of Nebraska Medical Center
Eppley Science Hall 3018

986810 Nebraska Medical Center
Omaha, NE 68198-6810

(402) 553-6463

Fax: (402) 553-7845

E-mail: irbora@unmec.edu
http://www.unmic.edu/irb

Craig Secora
HPER
UNOQ - VIA COURIER

IRB # _425-00-EP

TITLE OF PROPOSAL: A Comuparison of Physical and Performance Characteristics of NCAA Division | Football
Plavers 1987 and 2000.

SECONDARY INVESTIGATORS: Kris Berg, EdD: Jeffrev French, PhD: Richard Latin. PhD: John Noble. PhD
DATE COF FULL BOARD REVIEW DATE OF EXPEDITED REVIEW 09-28-00
DATE OF FINAL APPROVAL  10-27-00 VALID UNTIL 09-28-01

EXPEDITED CATEGORY OF REVIEW: 45CFR46.110: 21CFR56.110, Category §

The Institutional Review Board (IRB) for the Protection of Human Subjects has completed its review of the above-titled
protocol and informed consent document(s), including any revised material submitted in response to the IRB's review.
The Board has expressed it as their opinion that you are in compliance with HHS Regulations (45 CFR 46) and
applicable FDA Regulations (21 CFR 50.58) and you have provided adequate safeguards for protecting the rights and
welfare of the subjects to be involved in this study. The IRB has, therefore, granted unconditional approval of your
research project. This letter constitutes official notification of the final approval and release of your project by the IRB,
and you are authorized to implement this study as of the above date of final approval

Please be advised that anly the IRB approved and stamped consent/assent form can. be used to make copies to enroll
subjects. Also, at the time of consent all subjects/representatives must be given a copy of the rights of research
participants. The IRB wishes to remind you that the P! or Co-Pl, is responsible for ensuring that ethically and legally
effective mformed consent has been obtained from all research subjects.

Finally, under the provisions of this institution's Multiple Project Assurance (MPA #1509), the Pl/Co-P! is directly
responsible for submitting to the IRB any proposed change in the research or the consent document(s). In addition, any
unanticipated adverse events involving risk to the subject or others must be promptly reported to the IRB. This project
is subject to periodic review and surveillance by the IRB and, as part of their surveillance, the IRB may request periadic
reports of progress and results, For projects which continue beyord one year, it is the responsibility of the principa
investigator to lnmate a request to the IRB for continuing review and update of the research project.

Sincerely,

Ernest D. Prentice, Ph.D.
Co-Chair, IRB

EDP/kje
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Appendix B - Suivey Cover Letter

Date

First Name

Strength and Conditioning Coach
University

Address

City, State Zip Code

Dear Coach,

I am currently conducting a study examining the changes in Division I football players’ physical and
performance traits from 1987 and 2000. I am conducting this study for the completion of my Masters
Degree in Exercise Science. This study is being supervised by Dr. Richard Latin at the University of
Nebraska at Omaha. This study will assist both strength and conditioning coaches and football coaches by
comparing the strengths and weaknesses of your own players to those throughout the country.

I realize that this is a busy time of the year for strength and conditioning coaches. Ivhope you will take the
time to fill out the enclosed form. This study will help to expand the knowledge in our field. I will be
pleased to share the resuits of this study with you.

Please follow the instructions on the questionnaire. When determining the starter at each position, please
use the player who has started the most games at that position or the projected starter if the previous
criterion does not apply. Data will be kept anonymous. With your approval, I would like to use the name
of your institution in a scientific publication as having participated in the study. However, scores will be
reported by position only not of individuals and scores of a given universities athletes will remain
confidential.

Finally, please notify each subject that their data will be used in a study conducted at the University of
Nebraska at Omaha. If anyone objects with the use of this data, this information will not be shared with
investigators at the University of Nebraska at Omaha.

Thank you for your time and good luck through this season.

Sincerely,

Craig A. Secora

Graduate Student
University of Nebraska at Omaha

33
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) Date Data
University: Strength Goach: Collected:

*

Piease fill out survey for testing data on the starters or projected starters for each position listed below.
* |f you did not perform a particular test leave it blank.

* |i the offensive and defensive positions do not match with your schemes please correct the column heading
* DATA WILL BE ANONYMOUS

Appendix C - Survey Worksheet

% Body fat: Skin Fold = ‘rﬁ-oﬂm:n Other
40-yard dash: Hand Held Electranic Other

May we use the name of your school In a scientific publication? Yes No
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