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Abstract:  
Different types of training programs are designed in the physical education curricular to improve the 

overall physical and physiological development of physical education beginners. The present study 

was conducted to assess the factor structural changes after training on physical and physiological parameters of 

male beginners in the physical education profession. The principal component method was selected for the 

primary solution of factor analysis. Physical education male students of first year BPE Centre for physical 

education, University of Calicut were elected as subjects. The variables selected for this study were speed, 

strength, endurance, agility and flexibility. The study shows significant improvement in almost all variables. 

There was considerable improvement in agility along with the speed. There was considerable improvement in 

abdominal strength rather than shoulder strength. There was a noticeable improvement in the cardio respiratory 

endurance and the general strength.  There was significant change in the flexibility of the subjects. The study 

also indicates that the training was not sufficiently balanced so as to improve explosive strength for vertical 

jump, solder strength and arm strength.  
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Introduction:  
Physical fitness has been one of the foremost goals of physical education. The medical doctors who 

contributed the early leadership in the profession were initially attracted to physical education because of their 

interest in physical fitness (Johnson and Nelson 1988).  Physical education and training is an organised 

instruction in motor activities that contribute to the physical growth, health and body image of the individual.  

Today, physical education is a required part of most school curricula, and a number of colleges and universities 

offer degrees in this field. Physical education classes generally include formal exercises, fitness programs, sports 

and contests.  It is very necessary to go for a complete fitness training, which takes care of all the aspects of 

making a fit body, beginning from making note about the right kind of diet and right kind of exercises, which 

suits the physical conditions of an individual's body. Conditioning is a regular exercise program done over an 

extended period of time. Training is usually defined as a systematic process of repetitive progressive exercise of 

work, involving the learning process acclimatization properly graded conditioning can positively affect both the 

soft and bony tissues of the body ultimately resulting in fitness. Training also helps in increasing the metabolism 

of the body, which means more muscles using more calories in the body, by burning more calories. Taking 

exercise not only helps one to maintain a strong and don't look from outside but also helps in keeping a sound 

mind. It also helps in reducing symptoms of menopause, cardiac diseases and keeps the level of cholesterol in 

control. And in all a tree gives the body much don't shape, which not only looks strong but is stronger than what 

it looks like (Hasslefos, 2006).  

Materials and Methods: 
For the purpose of the present study, thirty Physical Education male students of first year B.P.E, Center 

for Physical Education University of Calicut were selected as the subjects. The data pertaining to selected 

physical fitness variables such as speed, strength, endurance, agility flexibility etc. were collected by 

administering appropriate standard tests using correct measurement procedures. The purpose of the test was 

explained to the subjects.  The investigator has requested for the full support and cooperation of the subjects, for 

the conduct of the test and then the data were collected. Descriptive analysis of mean, median, mode, standard 

error, standard deviation, Kurtosis, standard error of kurtosis, skewness, standard error of skewness, range, 

minimum score and maximum score have done.  This have given an idea of the distribution of scores and 

features obtained from the data collected for the purpose of the this study was done on all the selected 12 

variables namely One min Sit ups, Maximum Sit ups, Pull-ups, Standing Broad Jump, 4x10 mts Shuttle Run, 

Maximum Push-ups, Vertical jump,, 40 mts Run (Standing Start), 40 mts Run (Flying Start), 1600 mts Run, 12 

min Run/Walk and Sit and Reach of the selected group of male beginners in Physical Education profession 

before and after their conditioning programme. Factor analysis (principal component analysis) was done to find 

out prominent factors comprising any open or all of the selected physical fitness variables among the selected 

group of male beginners in the physical education profession separately.  The unloaded factors obtained were 

then rotated by varimax method to find the final solution. 
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Findings: 

  The findings of the study are detailed below. 

Table 1: Descriptive Profile of Selected Physical and Physiological Parameters of Male Beginning in Physical 

Education Profession before Training 

Varia

bles 

N

o. 
Mean 

Medi

an 

Mod

e 

Std. 

Err

or 

Std. 

Deviat

ion 

Kurt

osis 

SE. 

Kurt

osis 

Ske

w 

nes

s 

SE. 

Ske

wne

ss 

Varia

nce 

Minim

um 
Sum 

Rang

e 

Ma

xim

um 

One  

Minute

s Sit-

ups 

30 
34.20

0 

32.50

0 

30.00

0 

1.61

9 
8.868 1.003 0.833 

0.5

21 

0.42

7 
78.648 15.000 

1026.

000 

43.00

0 

58.0

00 

Maxim

um Sit 

ups 

30 
40.10

0 

38.50

0 

39.00

0 

2.07

7 
11.379 0.002 0.833 

0.3

31 

0.42

7 

129.47

2 
17.000 

1203.

000 

49.00

0 

66.0

00 

Pull 

ups 
30 

11.63

3 

11.00

0 

10.00

0 

0.76

2 
4.173 

-

0.519 
0.833 

0.4

45 

0.42

7 
17.413 5.000 

349.0

00 

16.00

0 

21.0

00 

Standi

ng 

broad 

jump 

30 2.403 2.410 2.400 
0.03

1 
0.170 2.272 0.833 

-

0.5

92 

0.42

7 
0.029 1.940 

72.09

0 
0.880 

2.82

0 

Shuttle 

Run 
30 

10.80

2 

10.55

5 

10.54

0 

0.15

0 
0.823 

-

0.735 
0.833 

0.5

49 

0.42

7 
0.678 9.600 

324.0

50 
2.900 

12.5

00 

Maxim

um 

Push-

Ups 

30 
13.53

33 

12.00

0 
8.000 

1.06

5 
5.835 

-

0.142 
0.833 

0.7

38 

0.42

7 
34.051 5.000 

406.0

00 

23.00

0 

28.0

00 

Vertic

al 

Jump 

30 
46.66

7 

46.50

0 

45.00

0 

0.99

5 
5.448 3.186 0.833 

1.0

34 

0.42

7 
29.678 37.000 

14000

.00 

28.00

0 

28.0

00 

40 mts 

run 

(Standi

ng 

start) 

30 5.992 5.980 5.980 
0.07

0 
0.384 3.052 0.833 

1.0

54 

0.42

7 
0.147 5.210 

179.7

60 
1.960 

7.17

0 

40 mts 

run 

(Flyin

g start) 

30 5.320 5.315 5.280 
0.07

2 
0.396 0.871 0.833 

0.1

65 

0.42

7 
0.157 4.420 

159.6

00 
1.910 

6.30

0 

1600 

mts.Ru

n 

30 6.607 6.380 6.250 
0.12

1 
0.665 5.146 0.833 

1.8

02 

0.42

7 
0.442 5.530 

198.2

00 
3.520 

9.05

0 

12 min 

run/wa

lk 

30 
2515.

667 

5487.

50 

2425.

00 

54.2

70 

297.25

1 
0.980 0.833 

0.8

56 

0.42

7 

88358.

161 
2075.0 

75470

.00 

1285.

000 

336

0.0 

Sit and 

Reach 
30 

36.90

00 
37.00 

40.00

0 

0.87

0 
4.766 

-

0.397 

0.833

3 

-

0.3

39 

0.42

7 
22.714 25.000 

1107.

000 

20.00

0 

45.0

00 

Table 2: Descriptive Profile of Selected Physical and Physiological Parameters of Male Beginning in Physical 

Education Profession after Training 

Varia

bles 

N

o. 
Mean 

Medi

an 
Mode 

Std. 

Err

or 

Std. 

Devia

tion 

Kurt

osis 

SE. 

Kurtos

is 

Sk

ew 

nes

s 

SE. 

Skew

ness 

Varian

ce 

Mini

mum 
Sum 

Rang

e 

Maxi

mum 

One  

Minut

es Sit-

ups 

3

0 

41.16

7 

40.00

0 

35.00

0 

1.43

0 
7.835 0.039 0.833 

0.5

84 
0.427 61.385 29.000 

1235.0

00 

31.00

0 

60.00

0 

Maxi

mum 

Sit ups 

3

0 

52.50

0 

50.00

0 

39.00

0 

1.86

2 

10.19

7 
0.038 0.833 

0.6

48 
0.427 

103.98

3 
39.000 

1575.0

00 

40.00

0 

79.00

0 

Pull 

ups 

3

0 

17.46

7 

18.00

0 

13.00

0 

0.84

0 
4.599 0.168 0.833 

0.3

36 
0.427 21.154 9.000 

524.00

0 

20.00

0 

29.00

0 

Standi

ng 

broad 

jump 

3

0 
2.527 2.540 2.610 

0.02

4 
0.134 0.487 0.833 

-

0.1

11 

0.427 0.018 2.260 75.820 0.590 2.850 

Shuttl

e Run 

3

0 

10.46

9 

10.29

5 
9.720 

0.13

8 
0.756 

-

0.945 
0.833 

0.4

92 
0.427 0.571 9.430 

314.07

0 
2.460 

11.89

0 

Maxi

mum 

Push-

Ups 

3

0 

32.36

7 

30.00

0 

25.00

0 

1.43

3 
7.850 

-

0.122 
0.833 

0.6

68 
0.427 61.620 18.000 

971.00

0 

33.00

0 

51.00

0 

Vertic

al 

Jump 

3

0 

50.00

0 

49.50

0 

47.00

0 

1.10

5 
6.052 1.616 0.833 

0.4

88 
0.427 36.621 38.000 

1500.0

00 

30.00

0 

68.00

0 

40 mts 

run 

(Stand

ing 

start) 

3

0 
5.763 5.785 5.710 

0.06

6 
0.360 1.870 0.833 

-

0.1

66 

0.427 0.130 4.8000 
172.88

0 
1.810 

6.621

0 
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40 mts 

run 

(Flyin

g 

start) 

3

0 
5.011 4.985 4.890 

0.06

7 
-0.365 4.121 0.833 

1.1

15 
0.427 0.328 5.180 

182.52

0 
2.960 8.140 

1600 

mts.R

un 

3

0 
6.084 6.175 

60.26

0 

0.10

5 
0.573 4.169 0.833 

1.2

18 
0.427 0.328 5.180 

182.52

0 
2.960 8.140 

12 

min 

run/w

alk 

3

0 

2796.

000 

2730.

000 

2855.

000 

60.2

85 

330.1

97 
3.253 0.833 

1.5

45 
0.427 

109030

.000 

2330.0

00 

83880.

000 

1570.

000 

3900.

000 

Sit 

and 

Reach 

3

0 

40.96

7 

42.00

0 

27.00

0 

0.69

9 
3.828 

-

0.816 
-0.833 

0.2

02 
0.427 14.654 33.000 

1229.0

00 

14.00

0 

47.00

0 

Table 4: Correlation Matrix on Selected Physical and Physiological Parameters of Male Beginners 

Variable

s 

One  

Minute

s Sit-

ups 

Maximu

m Sit ups 

Pull 

ups 

Standin

g broad 

jump 

Shuttl

e Run 

Maximu

m Push-

Ups 

Vertica

l Jump 

40 mts 

run 

(Standi

ng 

start) 

40 mts 

run 

(Flying 

start) 

1600 

mts.Ru

n 

12 

min 

run/w

alk 

Sit 

and 

Reac

h 

One  

Minutes 

Sit-ups 

1.0000 
           

Maximu

m Sit ups 
0.9679 1.0000 

          

Pull ups 0.2434 0.3240 
1.000

0          

Standing 

broad 

jump 

0.1028 0.1568 
0.107

4 
1.0000 

        

Shuttle 

Run 
-0.3161 -0.3996 

-

0.308

3 

-0.5174 1.0000 
       

Maximu

m Push-

Ups 

0.2304 0.3170 
0.419

0 
0.2158 

-

0.5212 
1.0000 

      

Vertical 

Jump 
0.307 0.968 

-

0.111

7 

0.5969 -3370 0.2965 1.0000 
     

40 mts 

run 

(Standing 

start) 

0.1949 0.1034 
0.019

0 
-0.1798 0.5821 -0.2753 -0.3343 1.0000 

    

40 mts 

run 

(Flying 

start) 

0.1540 0.440 

-

0.064

0 

-0.1294 0.5059 -0.2444 -0.2276 0.8558 1.0000 
   

1600 

mts.Run 
-0.2309 -0.2874 -4022 -0.3547 0.3172 -0.3162 -0.2779 0.0753 0.3477 1.0000 

  

12 min 

run/walk 
0.5276 0.5725 

0.528

3 
0.1876 

-

0.4320 
0.4238 0.0826 0.0769 -0.0885 -0.5096 

1.000

0  

Sit and 

Reach 

-

0.04444 
-0.0208 

-

0.066

1 

-0.0542 0.1466 0.0107 0.1036 -0.0150 -0.1456 -0.2924 

-

0.095

4 

1.000

0 

Table 5: Principal Component Analysis of Male Beginners Physical Education Profession before Training (Un-

Rotated Factor Loading) 

 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

EigenValue 3.89743 2.46096 1.29949 1.26003 1.02917 

Total Variance Exp 32.5 20.5 10.8 10.5 8.6 

Cumulative Variance Ex.p 32.5 53.0 63.8 74.3 82.9 

One  Minutes Sit-ups 0.57060 0.64467 0.09733 -0.13496 -0.45599 

Maximum Sit ups 0.66768 0.5708 0.06448 -0.11136 -0.42670 

Pull ups 0.53855 0.28733 -0.41316 0.17886 0.46433 

Standing broad jump 0.52838 -0.25399 0.60640 -0.18521 0.29241 

Shuttle Run -0.81091 0.27746 0.10745 0.30560 0.04352 

Maximum Push-Ups 0.67526 -0.06548 -0.16472 0.00426 0.17636 

Vertical Jump 0.43884 -0.42633 0.64874 -0.06496 0.02139 

40 mts run (Standing start) -0.37166 0.78373 0.30430 0.16545 0.26378 

40 mts run (Flying start) -0.43341 0.70686 0.36056 -0.12248 0.22222 

1600 mts.Run -0.64266 0.01527 -0.12156 -0.56950 -0.18696 

12 min run/walk 0.71525 0.41362 -0.13088 0.08275 0.17547 

Sit and Reach 0.01149 -0.15467 0.18264 0.83183 -0.34627 

Table 6: Rotated Factor Loading of Male Beginners in Physical Education Profession before Training (Varimax 

Solution) 
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Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Communalities 

EigenValue 3.89743 2.46096 1.29949 1.26003 1.02917 - 

Total Variance Exp 32.5 20.5 10.8 10.5 8.6 - 

% Variance Ex.p 32.5 53.0 63.8 74.3 82.9 - 

One  Minutes Sit-ups 0.08916 0.15903 0.97099 0.02722 -0.00081 0.97680 

Maximum Sit ups -0.00433 0.23760 0.95341 0.06896 0.01842 0.97056 

Pull ups -0.01285 0.87551 0.08381 -0.11271 -0.06695 0.79089 

Standing broad jump -0.05998 0.17615 0.04277 0.88810 -0.07784 0.83123 

Shuttle Run 0.63366 -0.36546 -0.33172 -0.38774 0.21430 0.84140 

Maximum Push-Ups -0.33535 0.56829 0.18500 0.21738 -0.04028 0.51852 

Vertical Jump -0.20563 -0.06450 0.04441 0.85557 0.13949 0.79988 

40 mts run (Standing start) 0.95525 0.04878 0.09360 -0.13242 0.02719 0.94192 

40 mts run (Flying start) 0.89889 -0.13122 0.10365 -0.05160 -0.20799 0.88188 

1600 mts.Run 0.08601 -0.61883 -0.11062 -0.32494 -0.52833 0.78731 

12 min run/walk 0.01329 0.71422 0.46706 0.09419 -0.01087 0.73743 

Sit and Reach -0.04863 -0.07450 -0.01269 -0.01828 0.92782 0.86925 

Table 7: Correlation Matrix on Selected Physical and Physiological Parameters of Male Beginners in Physical 

Education Profession After Training 

Variables 

One  

Minute

s Sit-

ups 

Maximu

m Sit ups 

Pull 

ups 

Standin

g broad 

jump 

Shuttl

e Run 

Maxi

mum 

Push-

Ups 

Vertic

al 

Jump 

40 mts 

run 

(Standin

g start) 

40 mts 

run 

(Flyin

g 

start) 

1600 

mts.R

un 

12 

min 

run/

walk 

Sit 

and 

Reac

h 

One  

Minutes 

Sit-ups 

1.0000 
           

Maximu

m Sit ups 
0.9364 1.0000 

          

Pull ups 0.4877 0.4676 1.0000 
         

Standing 

broad 

jump 

-0.1643 -0.1466 0.3423 1.0000 
        

Shuttle 

Run 
0.1396 0.2030 -0.0521 -0.1193 1.0000 

       

Maximu

m Push-

Ups 

0.3623 0.4973 0.4507 -0.2230 0.330 1.0000 
      

Vertical 

Jump 
0.1840 0.1241 0.1970 0.1345 

-

0.3766 

-

0.0617 
1.0000 

     

40 mts 

run 

(Standing 

start) 

0.788 0.0271 -0.3589 -0.2337 0.3552 
-

0.4290 

-

0.3599 
1.0000 

    

40 mts 

run 

(Flying 

start) 

0.1144 0.791 -0.0849 -0.1040 0.5240 
-

0.2910 

-

0.3392 
0.7493 1.0000 

   

1600 

mts.run 
-0.1323 -0.2063 -0.5746 -0.2428 0.2432 

-

0.3831 

-

0.1040 
0.5698 0.5581 1.0000 

  

12 min 

run/walk 
0.3864 0.5502 0.4076 0.1692 0.0051 0.4378 0.029 -0.0291 

-

0.1642 

-

0.5310 

1.000

0  

Sit and 

Reach 
-0.0332 -0.1223 -0.0304 -0.0966 

-

0.0059 

-

0.0765 

-

0.0149 
0.1109 0.1851 0.1442 

-

0.222

3 

1.000

0 

Table 8: Principal Component Analysis of Male Beginners in Physical Education Profession after Training (Un-

Rotated Factor Loading) 

 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Eigen Value 3.66483 2.86891 1.32215 1.17526 1.00699 

Total Variance Exp 30.5 23.9 11.0 9.8 8.4 

Cumulative Variance Ex.p 30.5 54.4 65.05 75.3 83.7 

One  Minutes Sit-ups 0.51260 0.69306 0.07555 0.37467 -0.15749 

Maximum Sit ups 0.57484 0.72892 0.00185 0.21962 -0.17449 

Pull ups 0.72087 0.24362 0.30173 -0.05568 0.38445 

Standing broad jump 0.24286 -0.33378 0.77483 -0.30438 0.13869 

Shuttle Run -0.31840 0.65728 0.05902 -0.36263 0.07047 

Maximum Push-Ups 0.60733 0.29840 -0.50614 -0.01993 0.21154 

Vertical Jump 0.41119 -0.31116 0.45610 0.50664 -0.31943 

40 mts run (Standing start) -0.58892 0.70845 0.17793 -0.08496 0.00137 
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40 mts run (Flying start) -0.59337 0.64758 0.32840 -0.02710 0.09275 

1600 mts.Run -0.77237 0.15006 0.07382 0.29468 -0.30852 

12 min run/walk 0.69669 0.33781 0.09439 -0.28802 -0.13493 

Sit and Reach -0.26990 0.02831 0.05900 0.56972 0.71481 

Table 9: Rotated Factor Loading of Male Beginners in Physical Education Profession after Training (Varimax 

Solution) 

 
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Communalities 

Eigen Value 3.66483 2.86891 1.32215 1.17526 1.00699 - 

Total Variance Exp 30.5 23.9 11.0 9.8 8.4 - 

% Variance Ex.p 30.5 54.4 65.05 75.3 83.7 - 

One  Minutes Sit-ups 0.08889 0.94107 0.11826 -0.07710 0.02306 0.91398 

Maximum Sit ups 0.13326 0.91714 0.23801 -0.11790 -0.10489 0.94045 

Pull ups -0.03221 0.45869 0.66092 0.39313 0.13471 0.82094 

Standing broad jump -0.09279 -0.13126 0.16318 0.90820 -0.07321 0.88264 

Shuttle Run 0.80724 0.07488 0.04065 -0.06616 -0.10032 0.67334 

Maximum Push-Ups -0.10938 0.35943 0.66439 -0.41999 -0.01614 0.75922 

Vertical Jump -0.62242 0.41548 -0.27470 0.44305 0.02943 0.83265 

40 mts run (Standing start) 0.86964 0.13182 -0.31992 -0.06507 0.08588 0.88761 

40 mts run (Flying start) 0.84397 0.11850 -0.33665 0.08699 0.20347 0.88863 

1600 mts.Run 0.34366 -0.06151 -0.80656 -0.17516 0.11550 0.81645 

12 min run/walk 0.01515 0.50216 0.50946 0.16801 -0.41158 0.70957 

Sit and Reach 0.06148 -0.04183 -0.03249 -0.03127 0.95137 0.91266 

Factor one of male beginners in the physical education profession before training  was characterized by 

the four physical variables of the selected 12 variables namely 4x10 m shuttle run, vertical jump 40 m run 

(standing start) and 40 m run (flying start). Since the physical variables such as 40 m run (standing start) and 40 

m run (flying start) are the heavily loaded items, these factors could be called as pre-training Speed factor. This 

factor accounts for 32.5 % of the total common factor accounted for by all the five factors. Factor two of male 

beginners in Physical Education profession before training was characterized by the four physical variables of 

the twelve variables namely pull-ups maximum push-ups, 1600 m run and 12 min run/walk since pull-ups has 

the heavily loaded item, this factor could be called as Pre-training Strength factor.  This factor accounts for 

20.5% of the total common factors accounted for by all the five factors. Factor three of male beginners in 

Physical Education profession before training was characterized by the four physical variables of the selected 12 

variables namely pull-ups, maximum push-ups,  1600 m run and 12 min run/walk. Since ss1600 meter run is the 

heavily loaded item this factor could be called as Post-training cardio respiratory endurance factor.  This factor 

accounts for 11.0% of the total common factors accounted for by all the five factors.  Factor four of male 

beginners in Physical Education profession before training was characterized by only one physical variable of 

the selected 12 variables namely standing broad jump is the only heavily loaded items this factor could be called 

as Post-training power factor.  This factor accounts for 9.8 % of the total common factors accounted for by all 

the five factors. Factor five of male beginners in the physical education profession before training was 

characterized by only one physical variable of the selected 12 variables namely sit and reach. Since sit and reach 

is the only heavily loaded item, this factor could be called a Post-training flexibility factor.  This factor accounts 

for 8.4 % of the total common factor accounted for by all the five factors. 

Conclusions: 
In male beginners in Physical Education profession before conditioning programme, the five prominent 

factor analysis were Pre-Training Speed factor, Pre-Training Strength factors, Pre-training Abdominal Strength 

factor, Pre-Training Power factor and Pre-Training Flexibility factor. The Pre-Training Speed factor is heavily 

loaded with variables namely 40 mts run (Standing start) and 40 mts run (Flying Start). The Pre-Training 

Strength factor is heavily loaded with variable pull ups. The Pre-Training Abdominal Strength factor is heavily 

loaded with variables like one minute sit ups and maximum sit ups. The Pre-Training Power factor is heavily 

loaded with variables namely standing broad jump and vertical jump and the Pre-Training Flexibility factor is 

heavily loaded with the variable sit and reach. In male beginners in the Physical Education profession after 

conditioning programme, the five prominent factors extracted after factors analysis were Post-Training Speed 

factor, Post-Training Abdominal Strength factor, Post-Training Cardio respiratory endurance factor, Post-

Training Power factor and Post-Training Flexibility factor. The Post-Training Speed factor is heavily loaded 

with items namely 4x10mts shuttle run, 40mts run (standing start) and 40mts run (flying start). The Post-

Training Abdominal Strength factor is heavily loaded with variables namely one minute sit ups and maximum 

sit ups. The Post-Training Cardio respiratory endurance factor is heavily loaded with variables namely pull ups, 

maximum pushups and 1600mts run. The Post-Training Power factor is heavily loaded with the variable 

standing broad jump and the Post-Training Flexibility factor is heavily loaded with the variable sit and reach. 
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