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ABSTRACT

The purpose of the present study is to compare the physical fitness components among
athletes of different Track and Field Events. For the purpose of this study, three groups were
made namely Sprinters, Middle Distance and Long Distance Runners. A total of 45 subjects (15
in each group) were randomly selected from LNUPE, Gwalior, who have represented LNUPE,
Gwalior at All-India Inter-University level. All the subjects were tested on the cinder track of
LNUPE Gwalior. Investigators conducted the physical fitness test by use of AAHPER Physical
Fitness Test which possess of 6 items (1) Pull-ups (2) Sit ups (3) 10 yard Shuttle run, (4)
Standing broad pump (5) 50 yard dash and (6) 600 yard run/walk. These 6 items test the arm
strength, abdomen muscles strength, agility, leg strength, speed and endurance of the athletes.
Six stations were marked with required equipment. While conducting the test the investigator
personally motivated the subjects. The obtained data was analyzed by applying One Way
MANOVA (multi-variate analysis of variance). The MANOVA table was found significant for
all the variables at level of significance 0.05.
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1. INTRODUCTION

The physical demands differ greatly between the track and field disciplines; thus the
suitable assessments for each discipline and for particular athletes will vary to a great extent. The
number of children and adolescents participating in organized athletic activities worldwide is
increasing. However, physical fitness levels among youth are lower today than in previous
decades, (Cordelia W Carter, Lyle J Micheli, 2011).

In many sports, training for successful competition has become virtually a year-round
Endeavour. To assist in better preparation, a competitor's year may be divided into phases such
as off-season and in-season, indicating reduced or increased competition commitments,
respectively. A number of studies have described the effects of seasons or periods of
competition, training, detraining and reduced training on aspects of physical
fitness, (Koutedakis Y., 1995) Due to the increased interest in physical fitness and to the fact
that athletes start their training at younger ages the risk for injuries to the growing individual has
increased. (Sward L, 1992).

Physiological assessments are generally used to assess the overall fitness level of the
athletes and to set guiding principle for individualized training program. (Little, 1991, McArdle
2003).

2. MATERIALS AND METHODS
2.1 Selection of subjects
A total 45 subjects (15 in each group) were randomly selected from LNUPE, Gwalior.

The subjects were Sprinters, Middle Distance and Long Distance Runners who have represented
LNUPE, Gwalior at All-India Inter-University level.
2.2 Selection of variables

Through both the critical and allied literature pertaining to the problem under consideration
the following physical variables were selected-

1. Pull ups

2. Situps

3. 10 yard Shuttle run
4. Standing broad jump
5. 50 yard dash

6. 600 yard Run/ walk
The selections of these variables were also based on the feasibility criteria and the equipment
available as well as the investigator’s own experience in conducting the test and measurement to
these variables.
2.3 Administration of the test
All the subjects were tested at cinder track of LNUPE Gwalior. Researcher conducted the
physical fitness test by use of AAHPER Physical Fitness Test, which possess 6 items (1) Pull-
ups (2) Sit ups (3) 10 yard Shuttle run, (4) Standing broad pump (5) 50 yard dash and (6) 600
yard run/walk. These 6 items test the arm strength, abdomen muscles strength, agility, leg
strength, speed and endurance of the athletes. Six stations were marked with required equipment.
The subjects were properly guided and motivated during test. Proper instructions regarding the
objectives of the study and detail procedure were debrief to the subjects.
3. RESULTS
To assess the selected six components pf physical fitness of Sprinters, Middle Distance
and Long Distance Runners, mean, standard deviation and ANOVA were computed with the
help of SPSS 16.0 and data pertaining to this have been presented in Table 1 to 3.
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TABLE 1
DESCRIPTIVE STATISTICS OF SELECTED PHYSICAL VARIABLES OF
SPRINTERS, MIDDLE DISTANCE AND LONG DISTANCE

RUNNERS.
Physical Fitness Components Groups N M SD
Pull-ups Sprinters 15 24.86 2.42
Middle Distance Runners 15 23.00 2.24
Long Distance Runners 15 15.80 3.03
Sit-ups Sprinters 15 47.46 4.12
Middle Distance Runners 15 39.40 2.69
Long Distance Runners 15 35.40 2.67
Shuttle-run Sprinters 15 10.40 0.63
Middle Distance Runners 15 11.82 0.37
Long Distance Runners 15 11.93 0.62
SBIJ Sprinters 15 2.66 0.16
Middle Distance Runners 15 2.28 0.09
Long Distance Runners 15 2.27 0.10
50yrd Dash Sprinters 15 6.33 0.29
Middle Distance Runners 15 6.89 0.32
Long Distance Runners 15 7.08 0.28
600yd Run/walk Sprinters 15 1.49 0.17
Middle Distance Runners 15 1.35 31.92
Long Distance Runners 15 1.35 0.08

The mean scores of Sprinters, Middle Distance and Long distance Runners on selected
physical variables have been depicted in figures 1 to 6
TABLE 2
ANALYSIS OF VARIANCE OF ON SELECTED PHYSICAL VARIBLES OF MALE
SPRINTERS, MIDDLE DISTANCE AND LONG DISTANCE RUNNERS

Physical Source of df | Sum of Mean F-Value

Variables Variance squares Square

Pull-ups Between Groups 2 | 687.64 343.82 51.55%
Within Groups 42 |280.13 6.67

Sit-ups Between Groups 2 | 1133.38 566.69 54.22%
Within Groups 42 | 438.93 10.45

Shuttle Run Between Groups 2 |21.95 10.98 36.21%*
Within Groups 42 | 12.73 0.303

SBJ Between Groups 2 |1.48 0.740 48.41%*
Within Groups 42 10.64 0.015

50 Yard Dash Between Groups 2 |14.59 2.293 25.51*
Within Groups 42 |3.78 0.090

600 Yard Run/Walk | Between Groups 2 10.19 0.099 7.76*
Within Groups 42 10.53 0.013

*Significant at .05 level, F .05 (2, 42)=3.21

It is evident from Table 2 that there were significant differences found among sprinters ,
middle distance and long distance runner on Pull-ups, Sit ups, 10 yard Shuttle run, Standing
broad jump, 50 yard dash and 600 yard Run/ walk components physical fitness, as the obtained
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F-values of 51.55, 54.22, 36.21, 48.41, 25.51 and 7.76 respectively were higher than F .05 (2,
42)=3.21.

As the F-ratios for Pull ups, Sit ups, 10 yard Shuttle run, Standing broad jump, 50 yard
dash and 600 yard Run/ walk were found to be significant, LSD Post Hoc Test was applied to
find out the significance of differences between the ordered paired means and the data pertaining
to this is presented in Table 3.

TABLE 3
SIGNIFICANCE OF DIFFERENCES BETWEEN ORDERED PAIRED MEANS OF
PHYSICAL VARIABLES OF SPRINTERS, MIDDLE DISTANCE
AND LONG DISTANCE RUNNERS

Variables Sprinters Middle Long Paired Confidence
Distance | Distance Mean Interval
Runners | Runners | Differenc
e
Pull-ups 24.86 23.00 - 1.86 2.38
24.86 - 15.80 9.06%*
- 23.00 15.80 7.20%*
Sit-ups 47.46 39.40 - 8.06* 2.98
47.46 - 35.40 12.06*
- 39.40 35.40 04.00*
Shuttle Run 10.40 11.82 - 1.42%* 0.51
10.40 - 11.93 1.53*
- 11.82 11.93 0.11
SBJ 2.66 2.28 - 0.38%* 0.11
2.66 - 2.27 0.38%*
- 2.28 2.27 0.01
50 Yard Dash 6.33 6.89 - 0.56%* 0.28
6.33 - 7.08 0.75%*
- 6.89 7.08 0.18
600 Yard Run/Walk 1.49 1.35 - 0.14%* 0.10
1.49 - 1.35 0.14%*
- 1.35 1.35 0.00

*Significant at .05 level

Table 3 reveals that the Post hoc test (LSD) for the critical difference between the means
of the selected variables shows that there was a significant difference in pull-ups of Sprinters and
Long Distance Runners and a significant difference was found between Middle Distance and
Long Distance Runners. But there was no significant difference found in pull ups of sprinters and
Middle Distance Runners. In case of Sit-ups also post hoc test (LSD) shows that there was a
significant difference in Sit-ups between the sprinters, Middle Distance and Long distance
Runners. In case of Shuttle Run, Standing Broad Jump, 50 yard dash and 600 yard run/walk post
hoc test (LSD) shows that there was a significant difference found between the Sprinters and
Middle Distance but there was no significant difference found in shuttle run of Middle Distance
and Long Distance Runners.
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TABLE 4
BOX'S M TEST OF EQUALITY OF COVARIANCE MATRICES
Box's M 66.066
F 1.243
dfl 42
df2 5236.942
Sig. 136

Table 4 reveals the equality of variance and covariance matrices, and it also shows that
the Box’s M test is insignificant.
TABLE 5
MANOVA TABLE FOR THE DATA ON SELECTED PHYSICAL VARIABLES OF
SPRINTERS, MIDDLE DISTANCE AND LONG DISTANCE RUNNERS

Value F Hypothesis df |Error df Sig.
Pillai's trace 1.411 15.157 12.000 76.000 .000
Wilks' lambda .053 20.611° 12.000 74.000 .000
Hotelling's trace 9.114 27.341 12.000 72.000 .000
Roy's largest root 8.024 50.819° 6.000 38.000 .000

*Significant at 0.05 level
The table 5 reveals that the Wilks’lambda test was significant in all selected physical
variables at level of significance 0.05. table of that is shown below.

4. DISCUSSION

The purpose of the study is to compare the physical fitness of the athletes of different
Track and Field Events. The physical fitness component of the sprinters were found to be higher
than Middle Distance and Long Distance Runners in the tested items, the sprinters performed
significantly better than Middle Distance and Long Distance Runners in the selected test items
because it may be possible that the selected test items were well suited accordingly to the
characteristics of sprinters. Similar study was also conducted by Maruo, Y., Murphy, T. L., &
Masaki, H. (2018) and found the similar results. Further Surinder Kaur, Dolly and Rajesh
Kumar (2016) also conduted similar study and found similar results. The training for the
sprinters is focused at developing ATP-CP Energy system and many of the test items such as pull
ups, Sit ups, 10 yard Shuttle Run, Standing broad jump, 50 yard dash also include the
contribution of their energy system. At the same time the Middle Distance also have a greater
anaerobic component and ability to perform better, a test items requiring the explosive strength.
The test items in the fitness test battery were also suited to the physiological characteristics of the
sprinters as they have higher proportion to white blood cell as compared to the Middle Distance
and Long Distance Runners researchers conducted study and found the similar results Mujika et.
al. (2002). The Sprinters performs various Plyometrics exercises, which enhances their stretch
reflex mechanism. Sprinters also perform various movements in response to the variety of
stimulus which could have enabled them to perform better than Long Distance and Middle
Distance Runners in the test items like shuttle run similar findings also found by Bushnell T,
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Hunter I. (2007). Standing broad jump, 50 yard dash etc ,sprinters also tend to perform a

variety of strength exercises which helps them to attain higher score when performing strength

related test, Middle Distance also performed better than the Long Distance Runners due to a

greater component in their training program comprises of the strength related test items.

5. CONCLUSIONS

1. Significant differences were observed among sprinters , middle distance and long
distance runner on Pull-ups, Sit ups, 10 yard Shuttle run, Standing broad jump, 50 yard
dash and 600 yard Run/ walk components physical fitness,

2. Significant difference were found in pull-ups between of Sprinters and Long Distance
Runners and between Middle Distance and Long Distance Runners. But sprinters and
Middle Distance Runners did not differ significantly in pull ups.

3. Significant difference was seen in Sit-ups between the sprinters, Middle Distance and
Long distance Runners.

4. Shuttle Run, Standing Broad Jump, 50 yard dash and 600 yard run/walk showed the
significant difference between the Sprinters and Middle Distance but significant
difference was not found in shuttle run between of Middle Distance and Long Distance
Runners.

6. FUTURE DIRECTIONS
Similar may be conducted for school going students also. Similar may be conducted on

female athletes also. Elite athletes can be picked as sample for the study. Study may be

conducted on various psychological and biomechanical variables also. Study may be conducted
on different running events also.
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