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Aerobic fitness depends on how effectively the lungs, the heart and the blood vessels can 
provide the necessary O2 to the working muscles and how efficiently these muscles can 
use the O2. In recent times a new test has been introduced to measure aerobic fitness. This 
test is known as Progressive Aerobic Cardio Vascular Efficiently Run test or PACER test 
the Cooper Clinic (1992). The purpose of the study was to analyze the aerobic fitness of 
University female students by Progressive Aerobic Cardio-Vascular Efficiency Run Test. 
For the present study a total of 37 university female students volunteered as subjects for 
the present study. Out of them 12 were from the Department of Physical Education 
Jadavpur University and the rest 25 were from the department of Physical Education of 
Kandra College, Burdwan University. To conduct the present study the following 
criterion measures were taken-Age, Height and Weight as personal data and recorded 
audio tape of PACER test. The mean distance covered and time running   in PACER test 
by the College and University female students WERE 646.66 ± 210 m and 4.29 ± 1.15 
min respectively. 
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Introduction 

Aerobic fitness, which is also referred to as cardio vascular endurance, is the most 
important component of physical fitness. Attaining a high level of aerobic fitness helps to 
exercise at a high level of intensity for a longer period. This also helps to reduce the risk 
of cardio-vascular diseases and increase the functional efficiency of an individual. 

Aerobic fitness depends on how effectively the lungs, the heart and the blood 
vessels can provide the necessary O2 to the working muscles and how efficiently these 
muscles can use the O2. Aerobic fitness can therefore be defined as the efficiency with 
which one can perform heavy continuous physical work involving large muscle groups 
and lasting for an extended period. 

There are a number of methods used to determine aerobic fitness. Some of them 
are laboratory tests and some are field tests. The best laboratory method to determine 
aerobic fitness is to measure VO2 max. This involves the use of Trade mill or Bicycle 
ergo meter. Among field tests Cooper 12 minutes Run and walk is most frequently used 
for research purpose. In recent times a new test has been introduced to measure aerobic 
fitness. This test is known as Progressive Aerobic Cardio Vascular Efficiently Run test or 
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PACER test. This test was developed by a team of professionals working with personnel 
from the Institute for Aerobics Research of the Cooper Clinic (1992). This programme 
has been sponsored by the Prudential Insurance Company of America and has been 
consistently revised in light of new scientific evidence. 

In our country the PACER test has not been used to measure aerobic fitness very 
frequently. There is a need to use this test for measuring aerobic fitness of Indian 
population. Present study was planned in this direction. The purpose was to measure 
aerobic fitness of college and university students and to prepare a norm for use in future 
research works. 

METHODOLOGY 
This chapter includes the subject, instrument and tools used, variables studied, 

procedure for collecting data and procedure for analysis of data. 

THE SUBJECT 

A total of 37 university female students volunteered as subjects for the present 
study. Out of them 12 were from the Department of Physical Education Jadavpur 
University and the rest 25 were from the department of Physical Education of Kandra 
College, Burdwan University. The Mean of age, height and weight of the subjects were 
25.28 ± 2.17 years, 1.57 ± 0.05 m and 50.780 ± 6.080 kg respectively. 

THE INSTRUMENTS TOOLS USED 

For collecting data the following tools and instruments were used: 

a) A digital stop watch capable of measuring one hundredth part of a second. 
b) A tape for measuring distance. 
c) A stadiometer for measuring height; 
d) A weighing machine for measuring body weight; 
e) The school Final Admit Cards for the date of birth of the subjects; 
f) A record player; 
g) A recorded audio tape of PACER test; 
h) General materials and equipments like Lime dust, whistle, flags, and score sheet 

etc. 

VARIABLES STUDIED 

The purpose of the study was to measure the aerobic fitness of the subjects. In the 
present study aerobic fitness was measured by using PACER test. The criteria for 
measurement were the distance run by the subjects with the rhythm provided by the audio 
tape and the total time of continuous run by the subject. In addition to these, age, body 
height, body weight were also the selected variables for the present study. 

PROCEDURE FOR COLLECTING DATA 

The subjects were assembled in a place and informed of the purpose of the test. 
They were instructed to exert themselves as much as they could to achieve higher 
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performance in the test. The subjects were divided into batches of five. The PACER test 
was administered as follows: 

A 20m course was marked with boundary lines. The course was on a soft natural 
grassy ground. The subjects were instructed to warm up for the test. An audio tape with 
pre-recorded beeping sound was used to provide the time to run the course and touch the 
end line before the beep of the audio tape sound, with the sound of beep the subject 
reversed direction and ran back to other marked line. Students who reached the line 
before waited for the beeping sound and then ran back in order direction. The subjects 
continued this pattern of running until they had failed to reach the line before beep sound 
twice. Second late arrival was considered as the end of the test for a subject. 

For each subject one observer was appointed. He counted the number of turns 
successfully completed by the subject. The time was calculated from the time rhythm of 
audiotape. The time and distance covered were considered as the indicators of aerobic 
fitness of the individual. 

 

  

20m 

          Fig. 1 Scheme of PACER Test 

 
RESULT AND DISCUSSION 

In this chapter the data, analysis of data using statistical principle and the results 
obtained from analysis of data have been presented. 

THE DATA: The age, height, weight of the subjects and distance and time of running in 
PACER test had been considered as data for the present study. The height was measured 
in meter, the weight in kilogram, age in years, distance covered in meters and time was 
measured in minutes. 

ANALYSIS OF DATA 

The mean values of age, height and weight of the subjects have been presented in Table 1. 

TABLE 1: Mean of age, height and weight of the subjects. 

Parameter Age (yrs.) Height (m) Weight 

Mean 25.28 ± 2.17 1.57 ± 0.05 50.780 ± 6.080 

It is seen that the mean age of the subjects was 25.28 ± 2.17 years, mean height 
was 1.57 ± 0.05 and the mean weight of the subjects was 50.780 ± 6.080 kg. 

The frequency distributions of the distance covered in PACER test by 37 female 
subjects have been shown in Table 2. 
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TABLE 2: Frequency Distribution of the Distance covered in PACER test by the 
subjects and the calculated mean and S.D. 

Distance f Qmf. Midpoint (X) d fd fd2 

1235-1334 1 37 1284.5 6 6 36 
1135-1234 0 36 1184.5 5 0 0 
1035-1134 0 36 1084.5 4 0 0 
935-1034 3 36 984.5 3 9 27 
835-934 3 33 884.5 2 6 12 
735-834 5 30 784.5 1 5 5 
635-734 5 25 684.5 0 0 0 
535-634 5 20 584.5 -1 -5 5 
435-534 10 15 484.5 -2 -20 40 
335-434 5 5 384.5 -3 -15 45 

N = 37       ∑fd = -14 ∑fd2 = 170 

It is seen from the table that the mean value of the distance covered by PACER 
test by the Subjects as 646.66 ± 2.10 m. 

The frequency distributions of the time of running in PACER test by the Subjects 
have been shown in Table 3. 

TABLE 3: Frequency Distribution of the Time of Running in PACER test by the 
Subjects and the calculated Mean and Standard Deviation 

Time (Sec.) f Qmf. Midpoint (X) d fd fd2 

410-439 1 37 424.5 6 6 36 
380-409 0 36 394.5 5 0 0 
350-379 5 36 364.5 4 20 80 
320-349 1 31 334.5 3 3 9 
290-319 5 30 304.5 2 10 20 
260-289 3 25 274.5 1 3 3 
230-259 7 22 244.5 0 0 0 
200-229 7 15 214.5 -1 -7 7 
170-199 5 8 184.5 -2 -10 20 
140-169 3 3 154.5 -3 -9 27 

N = 37        ∑fd = 16 ∑fd2 = 202 

Mean = Am + c.i   S.D. = √ ∑fd2 / N     � (∑fd2 / N)2 × i 

= 244.5 + -16 / 37 × 30  = √202 / 37 � (16 / 37)2     × 30 

= 244.5 � 12.97   = √ 5.46 � 0.19  × 30 

= 257.47 sec    = √ 5.27   × 30 

= 4.29 minute    = 1.15 minute 
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The raw score of performance in aerobic fitness expressed by the distance covered 
by the subjects were converted into standard scores. The norm has been prepared from 
this conversion. Table 4 represents the T- scale for university female students in PACER 
test. 

TABLE 4: T-score and corresponding Raw Scores for Distance Covered in PACER 
test 

  

 

 

 

 

 

 

 

 

It is seen from the table that value of T-score will be 50 then the Raw Score will be 
646.66 m. The T-value of 25 will be for the Raw Score of 121.66 m and T-value of 75 
will be for Raw Score of 1171.66 m. 

The T-score table was also prepared for the duration of time of running of the 
subjects in PACER test. The results have been shown in Table 5. 

TABLE 5: Raw Score and converted T-score in Time of Running in PACER 

 

 

 

 

 

T-score Raw Score (m) 
20 16.66 
25 121.66 
30 226.66 
35 331.66 
40 136.66 
45 541.66 
50 646.66 
55 751.66 
60 856.66 
65 961.66 
70 1066.66 
75 1171.66 
80 1276.66 

T-score Raw Score (m : s) 
20 0 : 84 
25 1 : 42 
30 1 : 99 
35 2 : 57 
40 3 : 14 
45 3 : 72 
50 4 : 29 
55 4 : 87 
60 5 : 44 
65 6 : 15 
70 6 : 59 
75 7 : 17 
80 7 : 74 
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RESULTS : On the basis of the analysis of data the following results were obtained; 

a) The mean age, height and weight of the subjects were 25.28 ± 2.17 years. 
b) The mean distance covered in PACER test was 646.66 ± 210 m. 
c) The mean time of running in PACER test was 4.29 ± 1.15 m. 

The raw scores of the subjects in PACER test were used to prepare a norm (T-scale) both 
for distance covered and time of running. The 50th T-score was for 646.66 m and the 80th 
T-score was 1276.66 m for distance. The 50th T-score was 4.29 minutes and 80th T-score 
was 7.74 minutes of time of running for the subject 
 
CONCLUSION 

 
On the basis of results obtained the following conclusions were drawn: 

a) The Female College and University students of physical education of 
2012-13 had the mean age of 25.28 ± 2.17 years. 

b) Female students of College and University of physical education of 
2012-03 had the mean height of 1.57 ± 0.05m. 

c) Female students of College and University of physical education of 
2012-13 had the mean weight of 50.780 ± 6.080 kg. 

d) The mean distance covered in PACER test by the College and 
University female students was 646.66 ± 210 m. 

e) The mean time of running in PACER test of college and University 
female students was 4.29 ± 1.15 min. 
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