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ABSTRACT 
The purpose of the present study was to determine the effect of isolated and combined uphill, downhill training on selected maximum 
running speed and maximum anaerobic power among football players. To achieve the purpose of the study, 48 male football players 
were selected from the Government Higher Secondary School, Thuvarankurichy, Trichy District at randomly. They were randomly 
assigned in to Uphill training group (n = 12), Downhill Training group (n = 12), combined uphill & downhill group (n = 12), and a 
control group (n = 12). The sprint training was given to all the three training groups over a period of twelve weeks. The sprint running 
workout trained three times in a week starting from 55 - 65% extends  to 65 to 75%( effort of their one repetition maximum) at the end 
of training period and using six different workouts for a session. Each exercise was performed for two sets of six repetitions each with 
recovery period of either 60 to 90 sec between repetition and 3 to 5 min between sets. No training was given to the control group. 
Maximum running speed (35 m sprint speed test - best of three trials) & maximum anaerobic power (Running based anaerobic sprint 
test) were measured before (pre) and after (post) the training program. The collected data from the four groups prior to and 
immediately after the training programme on selected criterion variables was statistically analyzed with paired sample‘t’ test was used 
to find out significant improvement and analysis of covariance (ANCOVA) was used to find out the significant difference among 
experimental and control groups. Whenever the ‘F’ ratio for adjusted post test means was found to be significant, the Scheffe’s test 
was applied as post-hoc test to find out paired mean difference was significant. In all the cases 0.05 level of confidence was fixed to 
test the hypothesis. In conclusion, the result showed a significant difference in maximum running speed and maximum anaerobic 
power of uphill, downhill, and uphill & downhill groups. While comparing the three training groups on maximum running speed and 
maximum anaerobic power the combined group is better in maximum running speed and downhill group is better on maximum 
anaerobic power.. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

Andre Agassi won five Grand Slams after he turned 29. A big 
part of his late-career success was his legendary fitness, which 
included sprinting up a 320-yard hill 14 times a day, every 
day, at his peak. "Andre wanted something that had the same 
burn as long-distance running but was more specific to the 
running you do around a tennis court," says Gil Reyes, 
Agassi's conditioning coach. He got it with hill sprints. 

     Hill training is a highly specific form of strength/resistance 
training that has many benefits for the endurance runner 
including improvements in stride frequency and length, 
muscle strength and power, neuromuscular co-ordination, 
running economy, fatigue resistance, muscular endurance, 
speed, aerobic and anaerobic power and protects leg muscle-
fibres against damage and delayed onset muscle soreness 
(DOMS). Research has shown that high intensity hill running 
leads to a greater level of muscle fibre activation and 
recruitment in a number of muscle groups compared with 
running on a level slope (Sloniger et al., 1997). In particular 
uphill running appears to increase a greater activation of the 

vastus group (quadriceps), gastronomies (calf), soleus (lower 
calf), and gluteus maximum (buttocks) and reduced activation 
of the hamstring group of muscles (Swanson and Caldwell, 
2000; Sloniger et al., 1997).  

Downhill running is often integrated into running training as a 
means of over speed training (training at speeds that are faster 
than could be run on a level slope) or to help protect the leg 
muscles from the negative effects of delayed onset muscle 
soreness (DOMS).Intense, or prolonged, periods of downhill 
running are known to lead to significantly increased levels of 
DOMS. The increased levels of DOMS following downhill 
running is due to the increased amounts of eccentric muscle 
contraction (where a muscle exerts force whilst it is still 
lengthening) that occur during downhill running – Intense or 
prolonged amounts of eccentric contractions are known to lead 
to increased levels of muscle soreness. Research has shown 
that DOMS can negatively affect strength, stride length, 
running economy and aerobic metabolism for up to 3 days 
after a period of downhill running (Chen et al., 2007; Braun 
and Dutto, 2007). However, the negative effects of DOMS can 
be reduced by regularly including downhill running into your 
running training plan. Research has clearly shown that the 
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negative effects associated with downhill running – strength 
loss and DOMS – can be reduced through either eccentric 
exercise or downhill running (Marqueste et al., 2008; Malm et 
al., 2004; Eston et al., 1996 ;) 

Most runners concentrate solely on running up hill intervals 
with very slow downhill recoveries; however research 
suggests that the combination of uphill and downhill intervals 
may be particularly effective at improving the maximum 
running speed (Paradisis et al., 2009; Paradisis and Cooke, 
2006). Although these studies were investigating the benefits 
of uphill and downhill running on sprint running performance 
they found that combined uphill-downhill running was more 
effective than horizontal sprint training for the development of 
maximum running speed and the motion characteristics of 
sprint running. This is important since improvements in 
maximum running speed give athletes the potential to run at 
faster sub-maximal running speeds. Recently researchers have 
found that horizontal intervals appear to be more effective 
than up-hill intervals for improving run time to exhaustion at 
VO2max (Ferley et al., 2012) and therefore a combined uphill 
downhill interval may provide additional benefits beyond 
standard hill intervals.     

 

II. PURPOSE OF THE STUDY 

The aim of the present study was to determine the effect of 
isolated and combined uphill & downhill training on selected 
maximum running speed and maximum anaerobic power of 
football players. 

 

III. MATERIALS AND METHODS  

To achieve the purpose of the study, 48 male football players 
were selected from the Government Higher Secondary School, 
Thuvarankurichy, Trichy District at randomly. They were 
randomly assigned in to Uphill training group (n = 12), 
Downhill Training group (n = 12), combined uphill & 
downhill group (n = 12), and a control group (n = 12). No 
attempt was made to divide the groups in any manner. 
Subjects were selected based on their interest; selected 
subjects were clearly instructed about the research by the 
researcher. The age of the subjects ranged from 14 - 17 years. 
The sprint training was given to all the three training groups 
over a period of twelve weeks. The sprint running workout 
trained three times in a week starting from 55 - 65% extends  
to 65 to 75%( effort of their one repetition maximum) at the 
end of training period and using six different workouts for a 
session. Each exercise was performed for two sets of six 
repetitions each with recovery period of either 60 to 90 sec 
between repetition and 3 to 5 min between sets. No training 
was given to the control group. The pre test and post test 
randomized control group design was used as experimental 
design. Maximum running speed (35 m sprint speed test - best 
of three trials) & maximum anaerobic power (Running based 
anaerobic sprint test) were measured before (pre) and after 
(post) the training program. The collected data from the four 
groups prior to and immediately after the training programme 

on selected criterion variables was statistically analyzed with 
paired sample‘t’ test was used to find out significant 
improvement and analysis of covariance (ANCOVA) was 
used to find out the significant difference among experimental 
and control groups. Whenever the ‘F’ ratio for adjusted post 
test means was found to be significant, the Scheffe’s test was 
applied as post-hoc test to find out paired mean difference was 
significant.  In all the cases 0.05 level of confidence was fixed 
to test the hypothesis. 

IV . ANALYSIS OF DATA 

 
Table I : Computation of Mean, SD and ‘T’ Ratio of Pre & Post Tests 

of Training Groups on maximum running speed 

 
Table I shows the obtained’t’ ratio value of experimental 
groups on maximum running speed  Are 5.04*, 9.09* and 
9.31* which was higher than the table value of 2.20 with df 11 
at 0.05 level of significance. Therefore, the results of the study 
indicate that there was significant improvement between pre 
and post test means of experimental group on the development 
of maximum running speed of football players. The results of 
the study also indicate that there was no significant 
improvement between the pre and post test means of control 
group on the development of maximum running speed of 
football players. 

 

 
Table II : Computation of Mean, SD and ‘T’ Ratio of Pre & 

Post Tests of Training Groups on maximum anaerobic power 
 
Table II shows the obtained’t’ ratio value of experimental 
groups on maximum anaerobic power Are 5.1*, 10.99*and 
10.83*which was higher than the table value of 2.20 with df 
11 at 0.05 level of significance. Therefore, the results of the 
study indicate that there was significant improvement between 
pre and post test means of experimental group on the 
development of maximum anaerobic power of football 
players. The results of the study also indicate that there was no 
significant improvement between the pre and post test means 
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of control group on the development of maximum anaerobic 
power of football players. 
 

 
Table III : Analysis of covariance on criterion variables of 

experimental groups 
From the table III, the obtained F- ratio of maximum running 
speed and maximum anaerobic power for adjusted post test 
means were 80.54* and 57.5* respectively which are more 
than the table value of 2.82 for df 3 and 43 required for 
significant at .05 level of confidence. The results of the study 
indicate that there is significant difference among the adjusted 
post test means of uphill, downhill, uphill & downhill and 
control groups on maximum running speed and maximum 
anaerobic power due to the effect of training. 
 

 
Table IV : Scheffe’s Paired Mean Difference of Experimental 

and Control Groups on maximum running speed 
 

Table IV shows that the paired mean differences on 
maximum running speed of uphill and downhill, uphill and 
uphill & downhill, uphill and control groups, downhill and 
uphill & downhill, downhill and control, and uphill& downhill 
and control groups are 0.33, 0.52,0.15,0.19,0.48 and 0.67 
respectively. These values are greater than the confidence 
interval value of 0.53.The result of the study shows that there 
were significant differences between uphill and downhill, 
uphill and uphill & downhill, uphill and control groups, 
downhill and uphill & downhill, downhill and control, and 
uphill& downhill and control groups since the mean 
differences were greater than the confidence interval value of 
0.12. While considering the three groups, from the results 
presented in table –IV it was found that the combined uphill & 
downhill group was better than Uphill group, Downhill group 
on maximum running speed. 
 

 

Table V : Scheffe’s Paired Mean Difference of Experimental 
and Control Groups on maximum anaerobic power 

 
Table V shows that the paired mean differences on 

maximum anaerobic power of uphill and downhill, uphill and 
uphill & downhill, uphill and control groups, downhill and 
uphill & downhill, downhill and control, and uphill& downhill 
and control groups are 89.35, 32.67, 35.94, 56.68, 125.29 and 
68.61 respectively. These values are greater than the 
confidence interval value of 28.30.The result of the study 
shows that there were significant differences between uphill 
and downhill, uphill and uphill & downhill, uphill and control 
groups, downhill and uphill & downhill, downhill and control, 
and uphill& downhill and control groups since the mean 
differences were greater than the confidence interval value of 
28.30.While considering the three groups, from the results 
presented in table –V it was found that downhill group was 
better than Uphill group, combined uphill & downhill group 
on maximum anaerobic power. Paradisis GP, Cooke CB. 
(2006) investigated whether the effects of sprint running 
training on sloping surfaces (3 degrees) on selected kinematic 
and physiological variables. Thirty-five sport and physical 
education students were randomized into 4 training groups 
(uphill-downhill, downhill, uphill, and horizontal) and a 
control group, with 7 participants in each group. Pre- and post 
training tests were performed to examine the effects of 6 
weeks of training on the maximum running speed at 35 m, 
step rate, step length, step time, contact time, eccentric and 
concentric phase of contact time, flight time, selected posture 
characteristics of the step cycle, and peak anaerobic power 
performance. Maximum running speed and step rate were 
increased significantly (p < 0.05) in a 35-m running test after 
training by 0.29 m.s(-1) (3.5%) and 0.14 Hz (3.4%) for the 
combined uphill-downhill group and by 0.09 m.s(-1) (1.1%) 
and 0.03 Hz (2.4%) for the downhill group, whereas flight 
time shortened only for the combined uphill-downhill training 
group by 6 milliseconds (4.3%). There were no significant 
changes in the horizontal and control groups. Overall, the 
posture characteristics and the peak anaerobic power 
performance did not change with training. It can be suggested 
that the novel combined uphill-downhill training method is 
significantly more effective in improving the maximum 
running velocity at 35 m and the associated horizontal 
kinematic characteristics of sprint running. 
 
 

V. RESULT ANALYSIS 
 
The present findings of the study confirmed with that the 
maximum running speed and maximum anaerobic power of 
football players was significantly improved among uphill, 
downhill and combined uphill and downhill training groups 
due do the effect of 12 twelve weeks of training but there was 
no significant improvement on control group. While 
comparing the three training groups on maximum running 
speed and maximum anaerobic power the combined group is 
better in maximum running speed and downhill group is better 
on maximum anaerobic power. 
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CONCLUSION 

On the basis of the findings it was concluded that sprint 
workout programme produced favourable changes in 
maximum running speed and maximum anaerobic power of 
uphill, downhill, and combined uphill & downhill groups. 
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I. INTRODUCTION 
 
Traditional Architecture of Mughal period in India is a pattern of resource that was developed   in response to 
various factors to meet human needs of the time. It was not only developed to cater the requirements of that period, 
but was having a broader vision to fulfill the demands of future generation. Since the site is equally important to 
enhance the beauty of any structure, so in most of these monuments the Charbagh gardens were developed. These 
structures are monumental in scale which gives the feel of grandeurness and at the same time they are also climate 
responsive to resist the harsh weather since the temperature shoots up to 480C.The architectural features and 
elements in these buildings are also unique i.e. the minarets, domes, arches, beautiful projections with stalactite 
brackets, single piece screens or jali, the beautiful parapet and lots more features, some of which are indigenous in 
nature and some are borrowed from Persian architecture since the they were from Persian origin. But as we are 
moving forward in the era of development with modernization and industrialization and with use of modern 
materials and technology we are leaving our past behind which is available to us in the form of rich traditional 
architecture. There is a strong need to restore the past since the shoulders of future can only withstand the load of the 
past. The series of garden monuments which were developed at the bank of river Yamuna in Agra are passing with 
the same fate of negligence due to the above said factors. 
 
YAMUNA RIVER FRONT  
 
Agra is one among the most important cities from the historic time 
which was developed along the bank of river Yamuna. The major 
means of transportation till the Mughal time at Agra was through river 
Yamuna and therefore concentration of historical markers was at the 
riverfront. The city grew on the western bank while the eastern bank 
was left entirely for leisure and recreation. It is lined with garden 
complexes on both banks acting as recreational and leisure centres.    
                                                                                                                        Agra in 17th Century   

                                   Research Paper 
 

IJERSS Volume 1 | Issue 3 March  2014

      

                                                                                                            

 

Mohd Khalid Hasan Department of Architecture, Z.H. College Engineering & Technology,Aligarh Muslim University, 
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ABSTRACT 
India has been the home of many civilizations throughout the centuries and is loaded with substantial cultural and traditional 
accumulation. Settlements in different regions of India are the most significant indicators of this accumulation. These civilizations 
developed a strong traditional architectural heritage over a period of time in different parts of India and Mughal Architecture is one of 
them. This traditional architecture is being seriously threatened by the outpouring of modern ideas and space-age technology. The 
dilution effects are most visible i.e. the import of modern materials, the dependence on modern technology, / ignorance of traditional 
architecture and the shrinking number of artisans have all contributed to the deterioration of our traditional building styles and 
practices. To maintain our sovereign and independent identity one must sense the danger of losing traditional values and culture and 
right steps to be taken to preserve and promote the distinctive identity. This paper would be high lighting traditional architecture 
developed along the Yamuna River during Mughal period and the site can be regenerated to preserve the glory of past Mughal 
traditional architecture. 
__________________________________________________________________________________________________________ 
  

REGENERATION OF TRADITIONAL MUGHAL 
ARCHITECTURE AT YAMUNA RIVER FRONT, 

AGRA 
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A Railway connections laid by the Britishers in 19th century in this area, led to the establishment of cotton and 
textile industries along  the Yamuna River at Agra (presently called as John’s Mill area).  But due to the redundancy 
of the cotton and textile mills in the late 20th Century, the supply from John’s mill area got stopped and from that 
time the Gadhapara railway station along with its yard is lying vacant.  

 
1. Bhagh-i Nur Afshan (Ram Bagh) 
2. Bagh-i Jahan Ara (Zahara Bagh) 
3. Tomb of Afzal Khan(Chini-ka-Rauza) 
4. The  Tomb itmad-ud-Daula 
5. Chahar Bagh 
6. Mahtab Bagh 
7. Taj Mahal 
8. Red fort 
9. Octonal Bazar 
10. Jami Masjid 

 
 
 
Line drawing  Plan of Yamuna River Front at Agra, early 18th century 

 
A large number of heritage structures like Bhagh-i Nur Afshan (Ram Bagh), Tomb of Afzal Khan (Chini ka Rauza) , 
Tomb of Itmad-ud- Daula, Agra Fort and The Taj Mahal were also constructed along the river bank. These heritage 
structures are having high historic, architectural and associational significance that needs to be regenerated to 
preserve cultural and architectural traditions of that era. But, due to the focus on Taj Mahal and Agra Fort as major 
tourist spots, these heritage structures which are also having very high significance are getting neglected and are 
lying vacant 

Undeveloped Water front with Mughal Garden Monument 
 
 

II. EXISTING GARDEN MONUMENTS ALONG YAMUNA RIVER FRONT 
 
 Bagh-E- Nur Afshan Or Ram Bagh 

 
The Ram Bagh is the oldest Mughal Garden in India, originally built by the Mughal 
Emperor Babur in 1528 A.D., located on the Yamuna river front  northeast of the Taj 
Mahal in Agra, India. Babur was temporarily buried here before being transferred in 
Kabul. 
                                                                                                                                                                    
     
                                                                                                                                                Ram Bagh 
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 Tomb of Afzal Khan or Chini ka Rauza 

 
Chini ka Rauza is considered a milestone in Indo-Persian architecture, as it is the very 
first building in India that has been exclusively decorated by the glazed tile works. The 
most distinctive feature of the tomb is the colourful tiles or chini, from which the 
mausoleum gets its name. The tomb is rectangular in shape. The walls of the tomb are 
adorned with inscriptions and coloured tiles that give a distinctive look to the structure. 
  
                                   
                                                                                                                                                               Chini ka Rauza 
   
 Tomb of  Itimad-ud-Daula 

 
To the north of the Agra fort and across the river Yamuna are several fine examples of 
Mughal architecture, Itimad-ud-Daula is one among these garden monuments. The 
"Itimad-ud-Daula" was built by the empress Noor Jehan as a memorial to her father 
Mirza Ghiyas Beg. It is beautifully ornamented with pietra dura inlay and lattice work 
marble screens. 

                                                                                                                                                   Itimad-ud-Daula 
 
 Agra Fort 

 
Agra fort is a 16th Century Mughal monument which was constructed by the Emperor 
Akbar for the defence purpose on the Yamuna river bank. Its magnificent Hathi Pol 
(Elephant Gate) in the west is the public entrance. It presents an imposing accurate 
facade as show piece towards the city and a more informal stepped elevation with 
trabeated elements towards the inside of the fort.  

                                                                                                                                                   Agra Fort 
 
                                                                                                                    

 Taj Mahal 
 

Taj Mahal built by Mughal Emperor Shahjahan at Agra is the best example of 
architectural progression which is a synthesis of earlier Mughal buildings in India and is a 
blend of Indo-Iranian architecture of early 17th Century. Taj Mahal, is the best example of 
architectural composition with its monumental scale, symmetrical balance and proportion. 

 
         
                                                                                                                                     

                                                                                                                             
Taj Mahal 

 
III. SIGNIFICANCE OF GARDEN MONUMENTS 

 
These monuments were developed in various period of Mughal rule in India dated from 15th century till Shahjahan 
in 17th Century. The scale, massing, proportion and the use of local materials and colours ,they used in their 
buildings made their buildings unique and formed the  definite character of that era. It is also essential to protect the 
past since these architectural marvels are having high significance and values (historic, associational and 
architectural) linked with them.  These architectural marvels to be  restored since their interpretation plays an 
important role in enhancing people’s awareness, understanding and appreciation of time & place. “Respecting the 
best of the past provides a powerful justification for gracing our surroundings with the very best of the new” 
(English Heritage, Power of Place, 2000). 
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IV. CAUSES OF  FAILURE OF GARDEN MONUMENTS 
 

Center of Attention 
 

These leisure garden monuments are having the unique Mughal character with focus on the detailing of the main 
built structure and the site is developed in such a way that they are the landmark of their time. These garden 
monuments like the tomb Itimad-ud- Daula are developed in such a way that being a part of an entire group of 
monument complex, they  are unique and are showing their own identity of that period. It is beautifully ornamented 
with pietra dura inlay and lattice work marble screens. But the existance of these monuments are threatened and 
overshadowing by world heritage monument, the Taj Mahal. The entire focus is on Taj Mahal and others   are not 
touched upon by the tourist on their visit to Agra .  

 
Lack of Integrity of Routes 

  
These garden monuments are well connected with each other along the river Yamuna and are enclosed by attractive 
building frontages. Every building is just one part of the fabric of the City  which is held together by the network of 
streets and spaces. They are having well enclosed and connected spaces allow using and enjoying them conveniently 
and in comfort. Since the main road in this area of Johns Mill and Jeoni mandi is parallel to river Yamuna and leads 
up till Taj Mahal which is the culmination point of leisure monuments.  These monuments are visually connected 
with one another while passing through that road but they are not connected through any network of roads or 
pathways. This is another reason of negligence of these beautiful monuments.     

 
Low Maintenance Public Realm  

 
The garden monuments are having high quality public spaces that can attract people, as we know that "people attract 
people". Places which feel good will encourage people to use them and the places which are well used stand a better 
chance of being well cared for. These monuments are equally  important, but the degree of  maintenance of these 
monuments is not at the level where people can feel welcome to visit, socialize and can go for leisure in comfort and 
safety. So people avoid to visit them. 

  
Ease of Movement 

 
Since the site of the individual monument like Rambagh or Itmad-ud- Daula are developed properly, this makes 
these campuses easy and safe to get to and move around in, particularly for pedestrians. But there is no such trail 
which can connect them together, it is one of the reason that these monuments are getting neglected. 

   
 

V. PROPOSALS 
 

The contiguity of overall urban form is disrupted by the existence of the garden monuments.  They become defunct 
‘vacuums’ within the urban structure. These monuments needed  to be integrated and accommodated within the 
existing city structure and fabric since failure to do so results in leapfrogging of development and associated 
problems of urban sprawl that affect the city at macro scale. Thus they require physical, functional and visual 
restructuring. The functional role of these structures was bound up with the symbolic significance of the precinct, 
which originally had an inherent relationship with the natural edge (in this case a river) disinterred over time. Thus 
outlining their functional role in the context of the contemporary city contributes to their redundancy, 
marginalization and ultimate degeneration of these spaces. But we have to regenerate these monuments, since they 
are assets of Traditional architecture of Mughal style in India . A heritage trail can be developed from TajMahal to 
Gadapara railway station , which is a stretch of only 2 Kms. This trail should be along the river front which should 
link all the neglected heritage monuments on the river front like Chini ka Rauza, Itmad-ud-daula, Rambagh.  The 
Gadhapada Railway Yard, which was a major transportation line carrying manufactured goods and raw materials, is 
lying vacant. Since it is on the Jaipur, Agra, Delhi golden triangle and major foreign tourist visited these the cities in 
India, this railway station can be regenerated into a tourist railway station. The tourist can take a halt to Agra city 
through this station which is at a very close proximity to TajMahal. 
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CONCLUSION 
Due weight age  to be given to all monuments along the Yamuna river. Conversion of the whole area into Heritage 
Tourist Trail. The Gadhapada Railway Station can be regenerated into major tourist railway station and can be 
properly linked up with the Delhi, Agra and Jaipur triangle. The heritage trail be connected to the riverfront and can 
link all the gardens and monuments on it and be developed it as a major recreational area. 

  
REFERENCES 

[1] MUGHAL ARCHITECTURE, Ebba Koch, oxford 
[2] REGENERATION OF INNER CITY AREAS, Richard Rogers 
[3] URBAN GLIMPSES OF MUGHAL, I.P.Gupta  
[4] WATERFRONTS IN POST INDUSTRIAL CITIES, Richard Marshall, SPON Press, Pub. 2001 
[5] FINDING LOST SPACES, Roger Trancik  
[6] THE ARCHITECTURE OF THE CITY, Rossi Aldo. Cambridge : MIT Press, 1982 
[7] INTERVENING IN HISTORIC PRECINCTS, Saket Jain,2000 
[8] REJUVENATING OBSOLETE OPEN SPACES IN URBAN HISTORIC PRECINCTS, Bhavana Gulaty,2002 
[9] RENEWAL AND INTEGRATION OF OBSOLETE INDUSTRIAL PRECINCTS, Shilpa Sakapal, 2001 
[10] STRUCTURING DEVELOPMENT  AROUND INDUSTRIAL AREAS, Arvind Mehta,1997 
[11] REVITALIZING THE DEFUNCT INDUSTRIAL PRECINCT ALONG THE RIVER YAMUNA AT AGRA, Gaurav Sharma, 2004. 

 I n t e r n a t i o n a l  J o u r n a l  o f  E n g i n e e r i n g  R e s e a r c h  a n d  S p o r t s  S c i e n c e  
 

Page 9 



                                   Research Paper 
 

 

IJERSS Volume 1 | Issue 3 March 2014

I n t e r n a t i o n a l  J o u r n a l  o f  E n g i n e e r i n g  R e s e a r c h  a n d  S p o r t s  S c i e n c e  
 

Page 10 

      

                                                                                                            

 

N. POORNA 
SARACHANDRA 

Z.P. High School, Tiruchanoor, Tirupati (Rural), Chittoor District, A.P 

 
ABSTRACT 
The purpose of the study was to find out the effects of SAQ training and circuit training on speed and agility among young high school 
football players in order to achieve the purpose of the study forty five inter zonals football players were selected randomly and they 
were equally divided into three groups of fifteen each as experimental groups and control group undergone normal routine football 
practices and in addition the experimental group-I underwent SAQ training and experimental group-II underwent circuit trailing for 
one hour in the morning sessions. The control group was not given any special training.  The period of training was eight weeks in a 
schedule of weekly three days for alternate days.  The data were collected on the selected dependent variables at before and after the 
training period.  Analysis of Covariance (ANCOVA) & scheff’s post hoc test was used to analyze the data.  To test the significance 
0.05 level of confidence was fixed.  Based on the results the study it was concluded that the SAQ training and circuit training was 
significantly improved the speed and agility among young high school football players. 
__________________________________________________________________________________________________________ 
 

I. METHODOLOGY 

The purpose of study was to investigate the effect of SAQ 
training and circuit training on selected speed and agility 
among inter zonal football players.  In order to achieve the 
purpose of the study 45 young high school football players 
were selected randomly and they were equally divided into 
three groups of 15 each as experimental group-I, experimental 
group-II and control group.  The experimental groups and 
control group undergone normal routine football practices and 
in addition the experimental group-I underwent SAQ Training 
and experimental group-H underwent Circuit Training for one 
hour in the morning before starting the routine football 
practices. The control group was not given any special 
training. The period of training was 8 weeks in a schedule of 
weekly 3 days for alternate days. The data was collected on 
the variables of speed and agility before and after the training 
period. Analysis of covariance (ANCOVA) & scheffes post 
hoc test was used to analyze the data. To test the significance 
0.05 level of confidence was fixed. 

 
CONCLUSION 

From the results of the study and discussion the following 
conclusions were drawn. 

 
1. There is a  significant difference on speed and agility 
between all the groups. 
2. There is a significance improvement on speed and agility 
due to SAQ training and Circuit training. 
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ABSTRACT 
Anthropometric dimensions and morphological characteristics play an important role in determining the success of an athlete. Quite 
naturally, the interest in anthropometric dimensions of sports persons from different competitive sports has been increased 
tremendously over the last decades. It has been well established that specific anthropometric dimensions indicate whether the player 
would be suitable for the competition at the highest level in a specific sport. Methodology: To achieve the purpose of the study eighty 
men intercollegiate players, forty basketball players and forty volley ball players were selected as subjects.  The data in respect of 
anthropometric dimensions were collected as per the standard procedure. Statistical technique: The collected  data were analyzed by 
suing ‘t’ statistical technique with the help of 19th version of SPSS. Results: There exists significant mean difference between 
basketball and volleyball players in the selected anthropometric dimensions, viz., height, arm length, chest girth, thigh girth, calf girth, 
there were no significant difference leg length.. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

The purpose of the study was to compare the anthropometric 
dimensions of basketball and volleyball intercollegiate men 
players.     

 

II. METHODOLOGY 

To achieve the purpose of the study eighty intercollegiate men 
players, forty basket ball players and forty volleyball players 
were randomly selected as subjects.  The data of 
anthropometric dimensions of basketball and volleyball 
players were collected by suing non stretchable tape and wall 
mounted scale for height measurement. 

 
V. RESULT ANALYSIS 

 

 
Table 1:  Mean, standard deviation and t value of 

anthropometric measurements 
 

CONCLUSION 
Volleyball players are having greater height because most of 
the time they have to handle the ball above the head when 

compare to basketball players. That might be the reasons 
volley ball players have shown greater height than the 
basketball players.  Even they have shown significant 
difference in thigh and calf girth because they need more 
power to execute skills of volleyball in generally and 
particularly smashing and blocking skills.  Basketball players 
have shown superiority than volleyball players in arm length 
because they need more reach to get pass receive and rebound 
during the match.  In chest girth basketball players are having 
wider chest because basketball is heavier than the volleyball. 
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ABSTRACT 
The purpose of this study was to compare the speed and agility of university players f different disciplines (football, handball and 
volleyball games).  The study was conducted on 300 subjects with age ranging 18-25 for the comparison of selected physical fitness 
variables.  The variables selected for the study were speed (50 Meter Dash) and agility (Semo Agility Test). One-way analysis of 
variance (ANOVA) was used to find out the significant difference among different disciplines.  The Scheffe’s post hoc test was used 
to find the significant difference in paired mean scores.  It was concluded that there was significant difference between football, 
handball and volleyball players in speed and agility variables.  The handball players have better speed and agility than football and 
volleyball players. The football and volleyball players must be given good physical conditioning training to enable them to improve 
the performance in their respective games. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

Sports and games in modern times have taken a definite shape 
in comparison with the immature and unscientific plays of 
ancient times. Today sports are becoming professional; 
players are earning a lot through games and sports. Sports in 
recent times are mainly of a competitive nature through their 
procreative values cannot be underestimated or denied. 
Despite the fighting attitude between the competitors, sports 
bring the different nations closer and establish brotherhood 
and friendship between the people of different countries. 
Physical fitness is the ability to carry out daily tasks vigour 
and alertness, without undue fatigue, and with ample energy to 
engage in a leisure time pursuits and to meet the above 
average physical stresses encountered in emergency situations. 
Physical fitness is the capacity to carry out reasonably well 
various forms of physical activities without being unduly tired 
and includes qualities important to the individual's health and 
well-being. Sports are essentially that aspect of human 
activity, which strengthens the integration of the body and the 
mind. Fitness is important at all levels of the game, whilst 
being essential for top level players; it is beneficial for 
beginners who will improve both their effectiveness and 
enjoyment through good standards of fitness. Fitness enables a 
player to cope with the physical demands of the game as well 
as allowing the efficient use of his various technical and 
tactical competencies throughout the match. Speed is highly 
essential in all the ball games, football and handball offensive 
and defensive player are to possess good speed so that though 
interchanges of positions are rare.  It may be required of them 
if time demands. Agility is the physical ability that enables a 
person to rapidly change body position and direction in a 

precise manner. Agility is the ability to change direction 
quickly and effectively, while moving as early as possible at 
full speed (Bosco and Williams, 1983). Semo Agility is 
another physical fitness component, often presented by the 
terms 'Maneuverability', 'mobility', etcetera. It is the ability to 
change the direction of the body and its parts rapidly. Semo 
Agility is a combination of several athletic traits such as 
strength, reaction time, speed of movement, power and co-
ordination. The football is a sport requiring high levels of 
physical fitness,  It is one of those are games which demands 
not only speed but agility, strength, power and endurance. 
football players need a combination of technical, tactical and 
physical skills in order to succeed.  Improving aerobic 
capacity and overall fitness boosts performance on the football 
field. Handball necessarily need it since often interchange of 
positions occur irrespective of the progress of the game and 
the whole team is to be able to use this component equally in 
volley ball speed of action  is    more    accounted    then    
speed    of   movement of a  player. Volleyball players move 
with great speed over a limited space. It is one of the most 
vigorous games and requires a great variety of athletic traits. 
In the game of Volley Ball all the movements are involved 
like passing, smashing, changing the direction quickly, and 
sudden stop, jumping for rebound, feinting, maneuvering the 
opponent while going for offensive move and guarding the 
opponents in the defensive.  In this article the researcher 
compare the speed and agility of university players among 
different disciplines. 
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II. METHODOLOGY IMPLEMENTED 

A) Selection of Subjects: 

To achieve the purpose of the study, one hundred male players 
were selected at random from each category (football, 
handball and volleyball games), total of 300 players in Andhra 
Pradesh state, India, who had their credit in participating 
interuniversity tournaments during the academic year 2009-10 
& 2010-11. The subjects were selected from the 1.  Sri. 
Venkateshwara University, Tirupathi, 2. Srikirshna Devaraya 
University, Ananthapur, 3. Osmania University, Hyderaad, 4. 
Acharya Nagarjuna University, Guntur 5. Andhra University, 
Visakhapatnam   of Andhra Pradesh. 

 

B) Selection of the Variables and criterion measures: 

Following variables are selected for the purpose of the study : 

1. Speed - 50 meters run (In Seconds) 

2. Agility (Semo Agility) (In Seconds) 

 

C) Statistical Technique: 

One-way Analysis of Variance (ANOVA) was used to find the 
significant difference among the three groups.  The Scheffe’s 
Post Hoc test was used to find the significant difference in the 
paired means. 

II. DISCUSSIONS & RESULTS 

Table-1 presents the mean scores, standard deviation and F 
Ratios of each continuous variable by the three game players. 

 

* Significant at 0.05 level of confidence, Table ‘F Ratio’ =3.03 

Table-I : Analysis  of Variance  for the Data on Speed (Scores in Secs.) 
Component of Physical Fitness among Football, Handball and Volleyball 

Players 

The table also shows that the obtained ‘F’ ratio of 481.68 and 
61.38 for Speed and Agility are greater than the table value of 
3.03 for df ‘2 and 297’ required for significance at 0.05 level 
of confidence. The results of the study indicated that “there is 
significant difference in the Speed and Agility variables 
among university players of different disciplines (football, 
handball and volleyball games). To determine the significant 
difference in the Speed and Agility among the three paired 
means, the ‘Scheffe’s test was applied as Post hoc analysis and 
the results are presented in Table-II. 

 
*Significant at 0.05 level of confidence. 

Table-II :scheffe’s post hoc test for significant difference in the speed mean 
scores (in secs.) Among football, handball and volleyball players 

Table-II shows significant paired mean differences 
on Speed between football & handball players; handball & 
volleyball players and football & volleyball players and the 
values are 0.245, 0.072 and 0.173 respectively which are 
greater than the critical difference value 0.019 at 0.05 level of 
confidence. It concludes that “there is a significant difference 
exists in speed between football & handball players; handball 
& volleyball players and football & volleyball players.  It may 
be concluded from the results that significant difference exists 
on speed between football & handball players; handball & 
volleyball players and football & volleyball players. The 
handball players have better speed than volleyball and football 
players. The table also shows significant paired mean 
differences on Agility between football & handball players; 
handball & volleyball players and football & volleyball 
players and the values are 0.046, 0.061 and 0.015 respectively 
which are greater than the critical difference value 0.014 at 
0.05 level of confidence. It concludes that “there is a 
significant difference exists in Agility between football & 
handball players; handball & volleyball players and football & 
volleyball players.   It may be concluded from the results that 
significant difference exists on Agility between football & 
handball players; handball & volleyball players and football & 
volleyball players. The handball players have greater agility 
than football and volleyball players. 

 
The 50 meter dash was used to determine the speed, 

the handball players completed the 50 meter dash with the 
mean time of 7.130 seconds while the volleyball players 
completed their mean time of 7.202 seconds and football 
players completed their mean time of 7.375 seconds. This 
shows a significant difference in their speed test; the handball 
players are more speed than the volleyball and football 
players. Speed and agility is basically the result of applying 
force to mass and both running speed and speed of movement 
are dependent on muscular strength.  Hence, if a person 
possesses good running speed he is likely to have higher speed 
of movement and vice versa. The game demands that the 
player should be able to change places quickly so as to 
contribute their best. The semo agility test was used to 
measure the agility, the handball players completed the semo 
agility run with the mean time of 11.100 seconds, while the 
football players completed their semo agility run in the mean 
time of 11.146 seconds and volleyball players  completed their 
semo agility run in the mean time of 11.161 seconds.  This 
shows a significant difference in their agility test, handball 
players are more agile than the football and volleyball players, 
this is supported by Brouha (2003) that agility is a crucial 
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factor of an athlete in taking a fast, precise and accurate 
decision. Agility is defined as the ability of an individual to 
rapidly change the body position and direction in a smooth, 
quick and precise manner. Agility is advantageous as it 
improves serving, passing, attacking, and blocking. 
 

CONCLUSION 
There was significant difference in the Speed component of 
Physical Fitness variable among university players of different 
disciplines (football, handball and volleyball) (‘F’=481.68; 
P<0.05). Further significant paired mean differences exists on 
speed between football & handball players (MD=0.245); 
handball & volleyball players (MD=0.072) and football & 
volleyball players (0.173). The handball players have better 
speed than volleyball and football players. There was 
significant difference in the Agility component of Physical 
Fitness variable among university players of different 
disciplines (football, handball and volleyball) (‘F’=61.38; 
P<0.05). Further significant paired mean differences exists on 
Agility between football & handball players (MD=0.245); 
handball & volleyball players (MD=0.072) and football & 
volleyball players (MD=0.173).  The Handball players have 
more agile than football and volleyball players. It is concluded 
that the three ball game sports have different physical fitness 
compositions, the distinguished functions that can be adopted 
to classify the best game players in to their sports may be 
those correlate with agility and speed and the identified 
physical fitness tests which can be best discriminate the 
successful players in the three game sports are 30 meter dash 
and semi agility. The volleyball and football players must be 
given good physical conditioning training to enable them to 
improve the performance in their respective games. 
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ABSTRACT 
Every player is expected to show his supremacy by challenging others in sports. There are numerous factors like Physiological, 
Psychological and Technical preparation to build up the athletes for higher level of competitive performance in sports. Competition is 
involved in outdoor sports without mental preparedness it is difficult for the sportsmen to achieve higher standards and win in various 
competitions. Kho-Kho and Kabaddi are the indigenous games and both the games require mental toughness as well as other physical 
abilities in order to exhibit maximum performance. The aim of present study is to compare the mental toughness variables of the Kho-
Kho and Kabaddi players. Objective of this study is to assess mental toughness variables like self confidence, negative energy, 
attention control, visualization and imaginary control, motivation, positive energy and attitude control. The selected sample of Kho-
Kho and Kabaddi male professional players in S.P.S.R.Nellore District by measuring the variables of mental toughness using 
standardized questionnaire by James E.Loehr.The results of the data revealed that there was no significant difference between Kho-
Kho and Kabaddi players in mental toughness. In the self confidence and attitude control Kho- Kho players were significantly better 
than Kabaddi players. But in attention control Kabaddi players were better than Kho-Kho players but not up to the statistically 
significant level .Therefore it is concluded that Kho-Kho players do possess more self confidence and attitude control than Kabaddi 
players. Whereas Kabaddi players shown better attention control.. 
__________________________________________________________________________________________________________ 
 

I. INTRODUCTION 

Kabaddi involves the act of collusion whereas the game Kho-
Kho depends on psychic load. So both the games require 
mental toughness along with physical abilities in order to put 
maximum performance. There were no significant reports 
pertaining to Kho-Kho and Kabaddi in relation to the mental 
toughness, since it is a neglected area of research. In the 
present study an analysis has been made to study the mental 
toughness among Kho-Kho and Kabaddi players. Mental 
toughness is a state of ability to consistently sustain one’s 
ideal performance during adversities in a competition. Mental 
toughness is learnt but not inherited. The ultimate mental 
toughness is consistency. It is defined as an unshakable 
perseverance and conviction towards achieving goals despite 
pressure or adversity. 

 

The literature on mental toughness is characterized by a 
general lack of conceptual clarity and consensus as to its 
definition as well as a general failure to operationalise the 
constraint in a consistent manner. Mental toughness is 
multidimensional and consists of 12 components including 
self sufficiency, potential mental self-concept, familiarity, 
value, personal best goal commitment, perservance, task 
focus, positively stress minimization and positive 
comparisons. 

 

Middlton et al (2006) studied mental toughness, stemming in 
part from Loehr’s (1986) classic research; is widely alluded to 
as critical variable in the popular media and applied sport 
psychology. Mental toughness is a critical element in 
contemporary international cricket as explained by Stephen ef 
al (2005). According to Creasy (2005), many coaches are 
becoming aware of the importance of developing mentally 
tough performers and are designing programmes to develop in 
their athletes. One of the most significant problems in 
designing these programmes is the inconsistency in the 
definition and description of mental toughness [1]. Kumar, 
S.G.(2001) conducted study on Indian Kabaddi players (n=15) 
to prepare mental toughness profiles to give feedback about 
their psychological performance.[2] 

 

Davis (1998) investigated mentally tough athletes show 
resilience and an ability to compete during adverse conditions. 
Jones et al (2002) conducted a qualitative study of elite 
athletes aiming to desire mental toughness and to determine 
the essential attributes required to be a mentally tough 
performer. The study revealed twelve attributes as keys to 
mental toughness.[3] John W. Joness et al (2001) studied six 
interpretable factors viz.competitiveness, team orientation, 
mental toughness, emotional control, positive attitude, and 
safety consciousness in a multiple item survey conducted on 
274 students enrolled in Division 1, Mid Western 
University.[4] In the present study an attempt has been made 
to compare the mental toughness variables of the Kho-Kho & 
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Kabaddi players in relation to self confidence, negative 
energy, attention control, visualization & imaginary control, 
motivation, positive energy and attitude control.     

 

II. METHODOLOGY 

Thirty professional players each for Kabaddi and Kho-Kho 
were selected as subjects for the study from S.P.S.R.Nellore 
District. The subjects were talented Kho-Kho and Kabaddi 
players selected after imparting special training. The selected 
subjects where in the age group of 16 to 23 years. They were 
exposed to constant practice of kho-kho and kabaddi including 
intensive training regularly and they were regular participants 
in different levels of kho-kho and kabaddi competitions. . The 
method followed to measure the variables of mental toughness 
was standardised technique adopted by James E.Loehr, 
(1981).The questionnaire covered seven categories of mental 
toughness variables such as self confidence, negative energy, 
attention control, visualization and imaginary control, 
motivation, positive energy and attitude control.[5]. 

 

III. STATISTICAL DATA 

The data collected on mental toughness of kho-Kho and 
Kabaddi players were analysed statistically to identify the 
significant differences between them by applying independent 
“t” test. The level of confidence was set at 0 .05 level, which 
was considered appropriate for this study. 

 

 
Table – I  : ‘T ‘test for the data on mental toughness of kho-

kho and kabaddi players 

Table value for significance at 0.05 level with of 58 is 
2.01.The table shows that there is no significant difference 
between Kho-Kho and Kabaddi players in mental Toughness. 

 

 
Table – II : ‘T ‘ test for the data on self confidence of kho-kho 

and kabaddi players 

Table value for significance at 0.05 level with of 58 is .01.The 
table indicates that Kho-Kho players were significantly better 
than Kabaddi players in self confidence. 

 

 
Table -- III : ‘T ‘ test for the data on attitude control of kho-

kho and kabaddi players 

Table value for significance at 0.05 level with of 58 is .01.The 
table shows that there is a significant difference between Kho- 
Kho and Kabaddi Players that indicates Kho-Kho players were 
better than kabaddi players in attitude control. 

 
Table - IV : ‘T ‘ test for the data on attention control of kho-

kho and kabaddi players 

Table value for significance at 0.05 level with of 58 is 2.01. 
The Observation of the mean indicate that the Kabaddi players 
were better in attention control but not up to a significant level 
of Confidence. 

V. RESULT ANALYSIS 
 

The analysis of the data reveal that there was no significant 
difference between Kho – Kho &Kabaddi players in mental 
toughness, whereas in the self confidence and attitude control, 
Kho- Kho players were significantly better than Kabaddi 
players. In the remaining five variables negative energy, 
attention control, visualization & imaginary control, 
motivation, positive energy there were no significant 
differences between Kho-Kho and kabaddi players. Among all 
the variables, attention control in Kabaddi players was better 
than Kho-Kho players but not up to a significant level. 
 

CONCLUSION 
The results of the study clearly indicate the following. No 
significant difference was found between Kho-Kho and 
kabaddi players in mental toughness. Kho- Kho players were 
significantly better than Kabaddi players in self confidence 
and attitude control. No significant difference was found 
between kho- Kho and kabaddi players when compared with 
the other variables such as negative energy, attention control, 
visualization and imaginary control, motivation& positive 
energy. The results of the study indicates that the Kho-Kho 
and kabaddi players mean attention control is less than 
20,which is below the normal level as indicated by 
JamesE.Loehr.This suggests that there is no further scope for 
improvement. So coaches should concentrate on this aspect 
which may give better results in competitions. The coaches of 
different games & sports should perform mental toughness test 
among the players to improve their skill and also discipline. 
Similar studies should be carried out in other games 
irrespective of sex. 
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