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Abstract- In sportspsychology, motor abilities are
very important. Some motor abilities prepare the
player for the game through the training sessions. The
performance of the players depends on their training
preparation. In handball game many physical factors
like arm span, leg span, height, weight etc. affect the
player performance directly but some mental abilities
like reaction response and training methods also
affect the player performance. The reaction time of
any player is very important for their game. It
depends on the two factors called Attention and
Vigilance. Our research is basically around these two
parameters. In this study, we collect some data from
four district of Haryana. The players who play
handball at national and state level are a better choice
for the research. The data collected on the basis of
player‘s performance in some test. The perception
test called the span attention test used for the
evaluation of attention and cognitive vigilance test
(CVT) for the vigilance evaluation. The players can
be male and female. We mainly analyze the data on
gender basis, national and state level. The T-test used
to evaluate the mean significant difference between
the span attention test and CVT. The correlation
coefficient also used to find the correlation among
the players is stronger or not.

requires and players show their best skills very easily.
The handball players require to possess many
physical and mental strength like explosive jumping,
neuromuscular coordination, high-speed response and
hand power with an accurate target at goal. These all
physical activities, most important for playing
handball are considered anaerobic mainly because of
the fast speed of the game [9]. Handball game
entered India in 1971. The first national
championship of handball game held at Rohtak
(Haryana). Indian handball federation has been
organizing a national level tournament in juniors and
seniors for both male and female. The state-level
tournament is also organizing by the state federation
handball. The three main strength of handball players
is physical fitness, excellent technique, and
coordination. The handball game completely depends
on these techniques [12].
1.1 Motor Ability
The motor ability considered as the individual level
of ability in a various range of activities. It is the
basis to all movements. The motor ability
performance relates to the strength, speed, power,
agility, balance, coordination and reaction time of the
individual player. The combination of these factor in
a sequential and coordinated manner provide
effective playing. The motor ability cannot calculate
the performance; it only serves as a platform in
future, improving performance [27].

Keywords –Span Attention Test (SAT), Cognitive
Vigilance Test, Motor Abilities, Psychology etc…
I.

INTRODUCTION
1.2 Motor ability and Handball
The main purpose of training the handball players to
improve the technical, physical, psychological and
tactical qualities. There are two main sessions of
players training, in pre-session training emphasizing
on physical fitness whereas in-session training is
emphasizing the tactical and technical improvement.

In this work, we choose the game called handball and
analysis of handball players will be done by their
strength and weakness. Handball is the game of
speed, and it is more popular in the present era. This
game also included in the Olympic. This game very
popular in the schools and educational institutions
due to its simple rules of the game, less ground
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The motor ability relates to the training of the
players. Every game is different, for athletes the main
focus is on the speed because running is the
important parameter for the athletes. In the case of
the handball game, the speed, endurance, strength,
coordination, and flexibility are the important
parameters. It provides the fitness to the individual
level of a player and gives better performance at the
required time. In the present days, several franchisees
appointed a fitness director for the better performance
of an individual player.

The leg power is similar to the arm power of a player.
The leg power training designed to increase the leg
power of handball players. The qualities of leg power
and leg strength are very important to sports
performance.
1.2.4 Speed
The speed is the most important characteristics of a
sportsman. It is the quickness of movement of a body
part, either this is the leg of the runner or arm of the
shot putter. The speed is an integral part of every
sport, and it is the combination of following
maximum strength, maximum speed and elastic
strength of the player.

There are some physical fitness variables which
relate to the playing ability of the handball players.
1.
2.
3.
4.
5.

Hand grip strength
Arm Power
Leg power
Speed
Agility

The well-trained players generally give better
performance regarding speed. The speed and agility
training is the one component. The purpose of speed
training to develop good physical fitness of the
handball players. In our work the speed training
provided to the students or players who play
handball. In last the time and distance are figure out.

1.2.1 Hand grip strength
In handball game, the hand is a very useful tool
because they provide the grip to the ball. Most of the
times the ball is handled by one hand. The handgrip
strength is relating to the individual activities of the
players. Few studies analyzed several hands related
to motor abilities and handgrip strength [30].

1.2.5 Agility
It is the ability which refers to change directions and
quickly to start and to stop quickly. This ability
provides the foundations to the motor skills. Agility
also defined as the ability to maintain and control
correct body positions during a quick change in the
movement directions [37].

1.2.2 Arm Power
It is defined as the capacity to release the maximum
force in the shortest time quickly. A power player
generates the force quickly and has strong physical
fitness. The power is defined as the strong ability of
the player which is used in throwing, passing and
shooting the ball. The handball player provides the
powerful shooting to the ball.

Agility determines the sports performance of a field
and court sports — the player agility calculated by
the time motion analysis [38].
In some sports cases, the players require to turn 180
degrees over a small distance, so the great agility
required for that case [39].

The leg strength and arm power are interrelating to
each other. The handball player performance mainly
depends on these two parameters of the motor ability.
The trained player is strongly fit which have great
arm strength as well as the great leg strength. The
strong, powerful player can deliver excellent
performance to the game. The power strength ability
of the handball player should be high.

Agility training is a very important part of the
training of players; it improves the leg power and arm
power. There is various training method used for
player training like resistance training and plyometric
training. In these the agility training method provided
to achieve the high leg power and dynamic
performance of the athlete.

1.2.3 Leg power
The power is defined as the amount of work
performed during the per unit time. Power is directly
related to the strength and fitness of the player. In the
present days the power training programs considered
as an integral part of the player preparation. The main
aim of the power training process to develop the
physical capacities in the handball players [32].

1.3 Need for the study
The eighteenth and nineteenth century witnessed
tremendous changes in the field of physical education
and sports, with plenty of new games being invented
by various physical educationists. But only a few
games created interest among people. Handball is one
such major game of which caught people interest.
Handball is which has a great similarity with football;
earlier, the rules and regulations of Handball were the
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same as that of a football game. During the course of
time, the rules and regulations of the Handball of the
game changed. Nowadays, Handball is one of the
popular games in the sports field. More than 60
countries play Handball game in this world. Handball
game was included in Olympics from 1972 (men)
and 1976 (women).
Of late playing games has become more tactical than
ever before. Apart from strength and stamina
approaching opponent with strategies and counterstrategies is found to be highly essential. Therefore
training
assumes
great
importance.
Similarly,nowadays, many scientific training
methods are found to influence Handball players‘
performance, because team performance mainly
depends upon individual performance. Handball need
to achieve certain fitness components, to be better
performance. These components attributes can either
directly or indirectly be influencedby Handball
performance ,and some of these can be
categorizedinto Anthropometric variables, Motor
ability components, and Psychological factors.
In each of these components, the researcher has
selected a few variables for conducting this study.
Though Anthropometric variables, Motor ability
variables, and Psychological variables are important
individually each one alone cannot determine the
players‘ performance. The expected level of other
variables contributes a great deal in developing a
good player. Therefore each Handball player must
pose specific fitness components for showing good
performance during the Handball competitions, and
these variables can show improvement in due course
of practice.

students not seen the object and its weight ratings,
they only touch the object and determine its weight.
Different weights used for the observation and the
sensory power are also different for the different age
group players. The young player easy sense the
weight with the dynamic touch rather than old age
player [51]. David J et.al. (1999)- provided an
experimental study on size-weight illusion test. The
weight of the object can be determinedby the
pressure sensation of muscle. An object weight much
heavier for the child, an old man, a sick man due to
the lack of motor energy which presents in the body
additional form. This research provided us with a
size-weight illusion phenomenon on the basis of
pressure sensation [52]. Justin etal. (2013)
conducted a study to evaluate the chosen
Anthropometric characteristics and psychomotor
abilities of Slovenian Handball goalkeepers with
particular importance on the group of taller
goalkeepers. Goalkeepers were classified into two
groups, consisting of taller goalkeepers and shorter
goalkeepers. Dissimilar tests were used to evaluate
hip flexibility, explosive, agility, arm and leg strength
and basic sensory functions. a t-Test was used to find
out differences in the selected variables between the
groups [53]. Van and Ettema (2009) compared the
velocity, accuracy, and kinematics of throws with the
dominant and no dominant arms in well-experienced
Handball players. Significant differences in accuracy
of throwing and ball velocity were found: velocities
of the major joint movements were maximum
decreased and particularly decreased internal rotation
velocity of the shoulder [54]. Oxyzoglou etal. (2009)
examined performance on velocity, agility, and
flexibility after six months of specific Handball
training or a typical physical education program was
examined in participants who engaged in three
sessions per week including ball handling exercises,
explosive jump shots, fast breaks, and some
defensive skills [55]. Vignais etal. (2009) conducted
a study on different levels of effective throwing
action can impact a Handball goal keeper‘s motor
reaction. Goalkeepers attempted to stop a
virtual/effective ball emanating from 5 different
graphical levels of detail of the same virtual throwing
action [56]. Srhoj et.al. (2006) Evaluated the
fundamental motor abilities that discover top
performance in women's Handball, and identified test
panel for primary selection at Handball school. A
total of 155 female attendants of the Split Handball
School. Differences in the fundamental motor
abilities between the subjects that developed into elite
Handball players after the seven-year training process
and those that discarded Handball for being unable to
meet the competition criteria were evaluated by using

1.4 Objectives
1.

To find out the attention variations among the
National level male and National level female
handball players using Span Attention Test.
2. To find out the Vigilance variations among the
National level male and National level female
handball players using Cognitive Vigilance
Test.
3. To find out the attention variations among the
National level male and State level female
handball players using Span Attention Test.
4. To find out the Vigilance variations among the
National level male and State level female
handball players using Cognitive Vigilance
Test.
II.
LITERATURE REVIEW
Kalos et.al (2002)-proposed heaviness of an
objectivemeasured by the dynamic touch, the system
depends on the sensor of the organs. The players or
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discriminative analysis[57]. Martinez etal. (1993)
looked for the physical and Psychological variables
which better predict the sports output in Handball
players, before and after a Psychological training.
Findings of the study indicate that the successes in
the game are better predicted by the physical (motor
ability), technical (skills) and anthropometric
variables, but the failures are indicated better
predicted by the variables of personality and
behaviors [58]. Thomas et al. (2012) analyzed the
psychological variable on playing ability of Handball
teams at different levels. One hundred sixty-seven
male Handball players were selected as subjects from
different levels such as college, district, university,
and state level, who have taken part in a variety of
tournaments like a university, State, Inter-University,
inter-State during the year 2010-11 [59]. Rokka et
al. (2009) evaluated the levels of intensity and
direction of the competitive state anxiety among
junior Handball players earlier to competition and to
investigate any potential differences between male
and female handball players, as also about their
athletic experience [60]. Rascle et al. (2005)
examined the relationships between perceived
motivational climate and observed aggression as a
function of aggressive level in youth male French
Handball Players and coaches from 15 teams [62].
Sarrazin et al. (2002) tested a motivational model of
sports dropout that integrates the four-stage causal
sequence devised by the Hierarchical Model of
Vallerand (1997) and elements from achievement
goal theory (Nicholls, 1989). The model posits that a
task connecting motivational climatic facilitates,
whereas an ego-involving climate undermines,
perceptions of capability, autonomy, and relatedness
[64]. The review of the above literature has given a
lot of insight into the present study. The research
studies undertaken across the globe about the
performance predictors or factors influencing
player‘s performance indicated that there are various
types of variables that could be taken into account.
They ranged from Anthropometrics, Motor ability
and Psychological variables to physiological,
socioeconomic backgrounds of the Handball players.
Though there is considerable diversity in the kind of
inferences drawn.

districts are Panipat, Kaithal, Kurukshetra, and Jind
in the region of Haryana. We went to the schools and
colleges to identify the students who play handball
and collect their details on the basis of several
parameters like gender, age, class, size, height,
weight, positions, etc. The Performa which is used
for the data collection shown in the appendix. The
data categorized by age of the students. Table1
represents the category of the age of the students.
Table 1 Age categories of students
Sr.No.

1

Infantile
12 to 14
years
student

Cadet
15 to 19
years
student

Adult
Above 19
years

Female=20
Male=8
Total=28

Female=34
Male=38
Total=72

Female=2
Male=8
Total= 10

Total
number
of
students

110

There are three categories called infantile, cadet and
adult. In the infantile category the age limits between
the 12 to 14 years. The students those lies age
between 15 to 19 comes under the category Cadet in
the adult category age of the students for more than
19 years.
The modified data with the help of perception test or
span attention test and Cognitive vigilance test shown
in table 2 for the Panipat and Jind combine district.
Table 2 test record of CVT and Span attention test
(Panipat-Jind zone).
Sr.

Categor

No

y

N

The span of

Cognitive

Attention Test

Vigilance Test

.

CVT
Mean

Standard

Mean

Standard

1

Deviatio

2

Deviatio

n1
1

National

6

Level

0.583

n2

0.1417

0.5

0.5

0.099

0.466

0.5446

3

Male
2

State

1

0.363

Level

1

6

National

1

0.333

Level

6

3

State

1

0.534

Level

4

4

7

Male
3

III.
ANALYSIS
The methodology is used for making the selection of
the subjects, selection of variables, a collection of
data, measure criterion, tester‘s of reliability and the
statistical techniques employed for the analysis of
data. The data is collected from schools and colleges
students who play handball at the national or state
level. We visited four districts of Haryana. The

0.1481

0.25

0.1154

0.0978

0.544

0.1502

Female
4

6

Female

4
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Table 3 shows the variations in the span attention test
among the National Level male and State Level male
handball players in Panipat-Jind district.

attention test of the National Level and State Level
female players is rejected.
Table 5 National Level male and National Level
female span attention test significance table

Table 3 National Level male and State Level male
span attention test significance
Sr
.
n
o.

N

1

6

2

1
1

Catego
ry

Span attention test
Mea
Standa Mean
n
rd
differe
Deviat
nce
ion

Nation
al
Level
Male
State
Level
Male

0.58
33

0.1417

0.36
36

0.099

0.2197

Standa
rd
deviati
on
differe
nce
0.0427

Tvalue

1

1
6

2

1
4

Nation
al
Level
Femal
e
State
Level
Femal
e

Span attention test
Mea
Standa
Mean
n
rd
differe
Deviati nce
on

0.33
33

0.1481

0.53
44

0.0978

0.2011

Standa
rd
deviati
on
differe
nce
0.0503

6

2

1
6

Span attention test
Mea
Standa
Mean
n
rd
differe
Deviat
nce
ion

Nation
al
Level
Male
Nation
al
Level
Female

0.58
33

0.1417

0.33
33

0.1481

0.25

Standa
rd
deviati
on
differe
nce
0.0064

Tvalu
e

0.12
35

Table 6 National Level male and State Level female
span attention test significance

Table 4 National Level female and State Level
female for span attention significance
Categ
ory

1

Catego
ry

In table 5 the comparison among the National Level
male handball player to the National Level female
handball player shown. The mean difference is
0.25,andthe standard deviation difference is 0.0064.
T-test value of the observation is 0.1235. The t value
is greater than the t table value, therefore, no
significant difference in the mean score.

The next table 4 shows the data record of National
Level female handball player and State Level female
handball player.

N

N

0.078
17

The difference between the mean value of the
National Level handball players to the mean value of
State Level handball player is 0.2197,and the
standard deviation difference is 0.0427.By using
bothvalues, we find out the T-test value for the span
attention test. The t-value of the mean and variance
is0.07817. This test performs on the 0.01 significant
level, and the degree of freedom consider constant.
The t- value is greater than the value shown in the t
table. The null hypothesis proves that there is no
significant difference in the mean scores of span
attention test. Therefore, State Level male handball
player rejected.

Sr
.
n
o.

Sr
.
n
o.

Tvalu
e

Sr
.
n
o.

N

1

6

2

1
4

Categ
ory

Span attention test
Mea
Standa
Mean
n
rd
differe
Deviati nce
on

Nation
al
Level
Male
State
Level
Femal
e

0.58
33

0.1417

0.53
44

0.0978

0.0489

Standa
rd
deviati
on
differe
nce
0.0439

Tvalu
e

0.00
18

Above table shows the perception comparison among
the National Level male and State Level female
handball players. The mean difference is 0.0439,and
standard deviation difference is 0.0439. The T-value
of this case is 0.0018. There is no significant
difference in the mean scores span attention National
Level male, and State Level female is rejected.

0.12
23

IV.

DISCUSSION

On the basis of above test analysis and T-test results
the coefficient of correlation obtained between the
span attention test and cognitive vigilance test. The
correlation coefficient describes the strong
relationships among the handball players during the
span attention test and CVT. The correlation

Mean difference, and standard deviation difference is
0.2011 and 0. 0503.The t-value is 0.1223 which
greater than the table value at 0.01 significant level at
the df 98. There is no significant difference in the
mean scores due to the null hypothesis. So, the span

5
www.ssijmar.in

Span
attention
test
3.04

coefficient measure between the height and weight of
the handball players. This analysis is done on the
overall data. Some categories are classifiedon the
basis of male and female, national and state level, and
national and state level male or female.

Mean
CVT

National Level players
Mean
Mean
Height
Weight

5.33
49.90
State Level players
Mean
Mean
Mean

Correlation
Coefficient

85.05

Mean

85.05

90

Height

Weight

Coefficient

81.15

5.14

48.32

0.41

In this table 6 the mean value of SAT, CVT, Height,
Weight and Correlation coefficient obtained for the
national level and state level handball players. The
value of SAT, CVT, Height,and weight mean of
national level Panipat region players is greater than
the state level players. The correlation coefficient of
state-level players of Panipat region is greater than
the national level handball players. If we provide
better diet and training to the state level handball
players, they can perform on the national level also.

Table 6 Comparison graph table among the National
and State level handball players (Panipat Zone)
Mean
Span
attention
test
3.09

CVT

0.37
Correlation

81.15

80
70
60

49.9 48.32

50
40
30
20
10

5.33 5.14

3.09 3.04

0.37 0.41

0
Mean SAT

Mean CVT

Mean Height
Mean Weight
National Level
State level

corr.Coeff.

Figure 1 Comparison of the Mean value of SAT, CVT, Height, Weight and Correlation Coefficient of all handball
players (Panipat Region)
Figure 2 shows the comparison among the three
categories of male, female and all handball players
who play for the state level. Both curve 1 and 2

provides the comparison among the SAT, CVT and
correlation coefficient of the National and State level
Handball
players
of
Panipat
Zone.

6
www.ssijmar.in

National Level Span
attention test

3.09

National level
Correlation
coefficient curve

0.27
0.15

3

Male

85.0
5

3.33

0.37

National Level
CVT

Female

All

Male

Female

83

84.7

ALL

Male

Female

All

Figure 2 Pie curve for SAT, CVT and Correlation coefficient of national level players (Panipat Zone)
Figure 3 shows the comparison among the three
categories of male, female and all handball players
who play for the state level. Both the curve 2 and 3

State Level Span
attention Test

provides the comparison among the SAT, CVT and
correlation coefficient of the National and State level
handball players of Panipat Zone.

State Level Correlation
Coefficient Curve

State Level CVT

0
3.04

3.09

81.1
5

-0.22
0.41

81.4
2

0.72
3

Male

Female

All

Male

Female

80.0
4

All

Male

Female

All

Figure 4.10Pie curve for SAT, CVT and Correlation coefficient of State level handball players (Panipat region)
We have done the analysis on various male and
female handball players of Panipat region Haryana
state. The players who played at national level
V.

provided the better results compare to state level
handball players. The tests are CVT and SAT used to
analyze the condition.

CONCLUSION

In this research, we survey four districts of Haryana
state. Schools and colleges students who play
handball at the national level and State level
considered the candidate. The candidate can be male
or female. Two test called span attention test and
cognitive vigilance task test used to evaluate the
motor or reaction abilities of the players. After that

mean and standard deviation calculated for the test
data. The data was collected in the excel sheet, filter
the data as per zone wise and separate the malefemale from the overall data. The t-test is used for
testing the significance of mean and standard
deviation. The result of this study provides a
significant correlation between National level and
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26. Chelly, et.al. ―Effects of 8-Week In-season Plyometric
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27. Chelly, M. S., et.al., ―Match Analysis of Elite Adolescent
Team Handball Players‖, Journal of Strength and Conditioning
Research, (2011).
28. Cherif, M., et.al., ―The effect of a combined high-intensity
plyometric and speed training program on the running and jumping
ability of male Handball players‖, Asian Journal of Sports
Medicine, (2012), 3(1), 21–28.
29. Clarence L. Barnhart and Robert K. Barnhart. The world Book
Dictionary, (Vol.1, Printed in USA, 1980), p.1600.
30. Clarke, H. and Clarke, D.H. (1989), ―A Physical and Motor test
in the Melfort Boys‖. (4th Ed.), Englewood Cliffs, New Jersey,
U.S.A: Prentice Hall Inc., P. 159-163.
31. Clarke, H. and Clarke,D.H. (1987). Application of
Measurement in Physical Education, (6th Ed.), Englewood Cliffs,
New Jersey, U.S.A: Prentice Hall Inc., P. 63-65.
32. Clayne R. Jensen and Cyntha C. Hirst, Measurement in
Physical Education and Atheletics (New York: MacMillan
Publishing Co., Inc., 1980) p.34-36.
33. Covassin, T., Pero, S. ―The relationship between selfconfidence, mood state, and anxiety among collegiate tennis
players‖, Journal of Sport Behavior, (2004), 27(3), 230- 242.
34. Cronin J.B. and Hansen K.T., ―Strength and power predictors
sports speed‖, Journal of strength and conditioning research,
(2005),19(2), 349-357.
35. Debanne, T., and Laffaye, G. ―Predicting the throwing velocity
of the ball in Handball with Anthropometric variables and isotonic
tests‖. Journal of Sports Sciences, (2011), 29(7), 705–713.
http://doi.org/10.1080/02640414.2011.552112
36. Deborah A.Wuest and Charles A. Bucher., Physical education,
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limited, 2010), pp.152-153.
37. Delamarce P. et.al., ―Extent of lactic anaerobic metabolism in
Handballers‖, International Journal Sports Medicine, (1987), 8: 5559.

State level handball players by their performance and
reaction ability. Various categories analyzed on the
basis oftests like span attention test and CVT. The
mean and standard deviation value obtained for the
CVT and span attention. Then T-test applied on both
performance test, find the t-test value and obtained
the significant difference across the error. We
obtained the comparison between the all, male and
female category parameters like SAT, CVT and
Correlation coefficient for the national level and state
level handball players of Haryana state.
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