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Preface

It is a great pleasure and honor for the JTTA Sports and Medical Science Committee to bring you the
International Journal of Table Tennis Science No.6 under the name of ITTF (International Table Tennis
Federation). This book consists of selected, peer-reviewed papers presented at ITTF-SSC11 (the 11" ITTF
Sports Science Congress) held in Yokohama, Japan from April 25 to 30, 2009.

ITTF-SSC (ITTF Sports Science Congress) was commenced by the late Mr. Ichiro Ogimura. More than 20
years have passed since the beginning. In the early times, the late Prof. Nobuo Yuza dedicated himself to
arrange the congresses, not only in Japan but in other countries. Later, people of the host countries of WTTC
(World Table Tennis Championship) have taken initiatives and conducted ITTF-SSC in their responsibility.
The 10th anniversary ITTF-SSC10 held in Zagreb 2007 is still fresh in our minds. It was very successful
thanks to Dr. Miran Kondric and his co-workers. ITTF-SSC11 is the first step to the next decade anniversary.
Dr. Kondric described the history of ITTF-SSC in detail in the web-site of ITTF-SSC10
(http://sportikus.kif.hr/~ittfcongress/congress_history.htm). Here I would like to describe the history of the
congress book.

Initially, the book of ITTF-SSC was published in the name of International Journal of Table Tennis Sciences.
The subtitle of the book is Proceedings of ITTF-SSC. Naming of this subtitle is a little strange because a journal
and proceedings do not coexist in general. Anyway Mr. Ogimura tried and got the ISSN (International Standard
Series Number) number for the journal. The ISSN number that he obtained from ISSN International Centre is
0966-9256. I have heard that the English Table Tennis Association helped him to get this ISSN number. Prof. Yuza
and a few Japanese researchers worked very hard with Mr. Ogimura to lay the base of the journal.

Unfortunately, publication of the International Journal of Table Tennis has been quite irregular in the
subsequent ITTF-SSC. The ISSN number was sometimes clearly expressed, but not other times. It has been
almost forgotten in recent books of ITTF-SSC. The International Journal of Table Tennis Sciences No. 1 combined
the books of 2 congresses; ITTF-SSC1 and ITTF-SSC2. The journals No. 2 and No.3 were published normally.
Those books consist of the papers presented at ITTF-SSC3 and ITTF-SSC4, respectively. The ISSN number is
specified in the journal from No.l to No.3. Some changes happened from ITTF-SSCS5. ITTF-SSC5 was held in
conjunction with Science and Racket Sports (2nd World Congress). The papers presented at ITTF-SSC5 were
published in the book of Science and Racket Sports II. The journal No.4 was intended to be published after
ITTF-SSC6 but actually it was not published though several papers were submitted. When planning the book of
ITTF-SSC7 in Japan, the local committee decided to include the papers presented at ITTF-SSC6 in the book of
ITTF-SSC7. The book published after ITTF-SSC7 has the name; Table Tennis Sciences No.4 & No.5. This book
has two parts, including the papers presented at ITTF-SSC6 and ITTF-SSC7. The title of the book is Table Tennis
Sciences but the same ISSN number is shown in the book. ITTF-SSC8 was held in conjunction with Science and
Racket Sports (3rd World Congress) again and thus papers of ITTF-SSC8 were published in the book of Science
and Racket Sports III. The papers presented at ITTF-SSC9 and ITTF-SSC10 were published in the proceedings of
ITTF-SSC 9 and 10, respectively. These proceedings have their own ISBN (International Standard Book Number)



numbers. ISBN numbers are given to impermanent books while ISSN numbers are given to permanent books. Our
congress ITTF-SSC has a long history and it is held every 2 years steadily.

The above history is in a way not normal. The Editorial Committee in Japan discussed the style of the book, and
finally decided to keep the ISSN number and revive the name “The International Journal of Table Tennis Sciences”.
I hope that this style will maintain in the future issue of this journal.

At the end of this preface | would like to express sincere appreciation to people, organizations and
companies supporting ITTF-SSC11 and its book. Dr. Kahn and members of the ITTF Sports Science
Committee have been always encouraging us and giving us good advice during the process of planning.
Members of JTTA Sports and Medical Committee share the work for ITTF-SSC11. Particularly, Prof. Kasai
and members of the National Organizing Committee have been engaged in the preparatory work of every
detail. Contribution of Prof. Kazuo Yoshida and members of the Editorial Committee of this journal is great
for publication of this issue.

Yutaka Tsuji
Chair of 11™ ITTF Sports Science Congress
Deputy Chair of ITTF Sports Science Committee
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Abstract: The rationalizing has as a purpose to improve the didactic technology, to develop the training strategies, to
save time, as well as material and financial resources, to simplify the training process in order to achieve the quality of
the training process efficiency.
The precision instrument for rationalizing is the scientific project or, to be more specific, in our case the instructional
project. Rationalizing supposes a thinking process, pondering upon what we intend to do, and then aiming at the actual
drawing up of the training plan.
Drawing up the instructional project supposes preliminary operations for assessing the whole activity of the previous
season and especially the competitive and training pattern. Each stage is marked by a set of pragmatic questions. The
more correct is the answer to the 5 questions: which are the objectives of the athletes’ training, which are the resources
of the training process, which is the instructional strategy, how is it put into practice and which is the assessment
method, the easier it is to solve the 15 didactic operations and thus the results will be better. The instructional project
drawn up aims at being accessible, easy and flexible, and to insure the achievement of the suggested objectives

eliminating the risk at different strategic moments.

Keywords: Rationalizing, instructional project, initiation, table tennis

1. INTRODUCTION

The concept of didactic projection or instructional
design is the result of interdisciplinary scientific
research, as well as of some connections made among
some theories which appeared in time, such as: the
general theory of the work well done or the praxeology
[3, 4], the principles of utilitarianism in the
Anglo-Saxon philosophy [5], the principles of
management [6], of the scientific classification or the
taxonomy of the instructional objectives [1]

The ideas, the principles, the stages, the
methodological operations which lay the foundation of
the scientific projection have also been extrapolated in
the educational science. Thus, it has been noticed that
the performance of the didactic activity according to
»well-thought didactic plans” is more efficient than the
traditional empirical methods. The concern of certain
specialists [2] for designing training plans for the teams
which have been coached along the years has led to the
conclusion that they can also become incredibly
efficient in training the high-performance athletes.

To this purpose we firmly state that any coach (no
matter how well endowed for his profession) is able to
draw up efficient prospective plans if he rigorously
obeys the stages, the operations, the rules and the
didactic prescriptions we are going to list here.

2. PRELIMINARY OPERATIONS BEFORE
DRAWING UP THE TRAINING PLAN FOR
THE TEAMS AND PLAYERS

a) getting to know the maximum performance

achieved, as well as the tendencies in the development
of the sports event we are dealing with; getting to know
the selection, the competition and the training patterns
drawn up by the federation corresponding to the sport
practiced by the coach;

b) Analyzing the activity carried out previously. Any
time we set the goal of drawing up an instructional
project (usually after each annual training and
competition cycle, after the Olympic cycle, when taking
over a team), it is necessary to make a thorough analysis
of the whole activity carried out previously. We actually
answer the questions “How did | perform during the
competition?”, “What performance did | achieve?”,
“Which was the efficiency of the training process
carried out?”. We also analyze the management areas
which are connected to the answers to these questions,
identifying the causal phenomena which have led to the
effect phenomena.

Examples: motivations, logistics, financial resources,
didactic materials, accidents;

¢) Ordering the data and building up (improving) the
competition patterns for the following season (or for the
new Olympic cycle):

d) Working out a training plan according to the stages
and operations.

3. CONTENTS OF THE INSTRUCTIONAL
PROJECT IN TABLE TENNIS

3.1 Objectives of the athletes’ training

a) Final objectives
- Tracking down the subjects with the best qualities
for practicing table tennis and including them in the



Nicolae Ochiana et al.

advanced groups

b) Intermediary objectives

- The general physical development, the development
of speed, mobility, address

- Learning the footwork and the specific movement at
the tennis table

c) Operational objectives

- Learning the right forehand shot

- Learning the right backhand shot

- Learning the service

- Developing the motion skills required in table tennis
and reinforcing them by means of competitions
bouncing the ball on the paddle using the forehand and
the backhand; the winner is the one who can do the
greatest number of bounces, while running for 10 m, on
sideways movement, who is the fastest, etc.

- The general physical development, the development
of speed, mobility and address.

- Learning the footwork and the specific movement
around the tennis table

d) The minimum performance expected

- Successfully passing the pre-established limits for
the second stage of the initial selection

3.2 Resources of the training process

a) The contents of the programme.

Realization of some exercise structures for achieving
the instructional objectives.

b) Age characteristics and motivations.

The children selected at the age of 6-8 are in a very
favorable period for the table tennis selection: they have
a well-developed skeletal structure, a good aerobic
capacity, the coordination is at its best development
period, they have the static and the dynamic balance,
they are enthusiastic and they have a great assimilation
capacity.

¢) Logistics, financial resources, informational
resources

Logistics

- Gym with 1-4 tables, balls and table tennis paddles,
a robot, a box of balls, mattresses, skipping ropes, balls
of different sizes and so on.

Financial resources

- The necessary resources for getting the competition
equipment (paddles, equipment), for awarding prizes

Informational resources

- Video tapes of the competitions and training
sessions, diagrams, photos, the video analysis of the
children’s movements.

d) Existing motion skills

It is achieved through:

- The physical education classes carried out during
the pre-school education period;

- Fun activities (games) carried out together with their
friends, colleagues, parents etc.

e) Training time

- 90-120 minutes for each training session, 2-3
training sessions a week.

- 60-70% of this time using the paddle and the ball,
and the rest of the time consists in general physical

training and specific physical training.

3.3 Instructional strategy

a) Methods

- Especially the repetition method. It has an important
role in gathering the quantity of training and in forming
some movement patterns based on the proper execution;

- alternating the effort with rest periods or with
games;

- the algorithmic method;

- the competition - training analogy method.

b) Didactic material

- CD/DVD records from different competitions;

- methodical CD/DVD records;

- photos;

- diagrams;

- demonstrations of the coach.

¢) Means

- physical training exercise;

- technical training exercise;

- movement learning exercise by means of games
(who performs the most, who performs the best);

- coordination games;

- speed games;

- recovery and recreation methods: swimming,
outdoor games.

d) Stages of activity

Stage |

- operational steps;

- preparation period I;

- measurements and tests I;

Stage II

- preparation period Il;

- measurements and tests II;

- contest.

3.4 Practical application

a) The efficient coordination and application of the
project.

It supposes the correct use of all the resources,
demonstrations will be carried out in order to make up a
performance which should be as correct as possible,
watching video records, discussions with the athletes
and their parents, mini-competitions for making up a
top.

b) Medium cycles, micro-cycles, lesson plans.

The macro-cycle: for the period of time
April-September (example)

Micro-cycles

- games and contests will be used because the
training involves children without motion skill
experience. The motion skill structures will be
performed based on great micro-cycles, with a
large number of repetitions and at low intensity;

- the reinforcement of the structures learned
will be carried out by repeating them in simple
combinations.

Sets of lessons

¢) Shaping the effort dynamic

- by means of training with a duration of
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90-120 minutes;

- the intensity and the complexity will be low
during the first training period, while the training
is based on the amount of exercise;

- during the pre-competition period, the
complexity and intensity of the movements will be
increased in the case of shots as well as in the field
movement;

- the focus will be on the general physical
training and later on the specific one.

3.5 Evaluation

It is achieved by:

- emphasizing the work quality;

- the AR-PR (achieved results/planned results)
ratio;

- the training efficiency by the AR/DT
(achieved results/ didactic time);

- physical and technical tests, as well as the

coach’s assessment.

Following the contents of the instructional project, we
will easily identify the following aspects:

- drawing out the instructional project supposes
preliminary operations for the assessment of the whole
activity during the previous season and especially of the
competition and training pattern;

- each stage is followed by pragmatic questions. The
more correct we answer the five questions and solve the
15 didactic operations, the better the results achieved.

4. OBSERVATIONS CONCERNING THE
CORRECT SOLUTIONS FOR THE
DIDACTIC STAGES AND OPERATIONS

A few rules must be imposed from the very
beginning, rules which must be strictly obeyed:

a) the order or the succession of these stages and
operations (the design) must never be changed. Thus,
this procedure has a standard.

b) the content of each operation must be written
down accurately and using real data; we are not allowed
to improvise, because any improvisation leads to serious
instructional errors which are difficult to rectify later;
after the firs cycle start over the operation two more
times. "The new information" which appears during the
process or which is gathered by means of testing is
immediately introduced because this diagram is always
“open” to new data;

¢) we will insist on finding the best solutions, and
even some original ones, for solving the 15 operations;

d) the results will not be seen immediately; they will
be noticed only after a year and they will be
materialized after two-three years of training.

In conclusion, we would like to draw the attention to
the fact that the operational part, the actual drawing up
of the training project is easier than it may seem. Using
a pen and paper, write down the contents of the 5 stages
and the 15 operations and you will realize that it helps
you never to forget anything that you are supposed to do,

the instructional process which is going to come will
seem more clear and you will also discover unsuspected
skills in yourself when it comes to rationalizing and
creativity, skills which will undoubtedly improve the
quality and the efficiency of the training process carried
out.
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ABSTRACT
The circulatory organ ability of the high level is needed so that the table tennis player may play for 30 minutes or more.
The evaluation of player's circulatory organ ability is possible from the measurement of the maximal oxygen consum-
ption under the maximal effort. 5 players who belongs to the table tennis club of Waseda University participated in
this experiment.
5 players are high-ranking on the Kanto Student, the Japan Student and World Junior championships.
K4B2 which is a portable oxygen consumption measurement machine analyzes a player's exhalation, and has the func-
Tion to transmit the result to a personal computer.
The players hit the ball by forehand continuously for 1 minute. This experiment
was done by three conditions, namely, mild hitting, topspin and smash. Additionally, between each test, they sat on the

chair for 2 minutes rest.
Player hit the ball until exhaustion continuously in smash condition. After this experiment, oxygen consumption was
measured until the heart rate decreased to 100 beats per minute. Players showed maximal oxygen consumption
(ml/min/kg) in smash condition. When a hit ball was continuously carried out until it was completely exhausted by
the forehand smash, the player’ s maximal oxygen uptake and a maximal heart rate showed maximal.
Moreover, the analysis from the viewpoint whether the energy efficiency of moving is high becomes important as for
the evaluation of ability of player.The cardio-respiratory endurance of the high level is needed so that the table tennis
player may play for 30 minutes
Or more. The evaluation of player's cardio-respiratory endurance is possible from the measurement of the oxygen
uptake. The players are evaluated from the measurement result of the oxygen uptake during the maximum effort.
Subjects are six players who belong to the table tennis club of Waseda University. Six players have the ranking in
The Kanto Student Championships, the all-Japan student Championships and World Junior Championships.
K4B2 which is a portable oxygen uptake measurement machine analyzes a player's expiration, and has the function
to transmit the result to a personal computer. The players hit the ball by forehand long (L), a forehand drive
(D), and the forehand smash (S) continuously for 1 minute, respectively.
In addition, between each trial, it sat on the chair for 2 minutes rest (R). Only in the forehand smash,
the continuation hit the ball was performed to complete exhaustion. Rest was taken from the moment of being
completely exhausted, and oxygen uptake was measured until the heart rate decreased to 100 beats per minute.
Under the conditions which carry out hitting the ball by forehand smash, a player's oxygen uptake (ml/min/kg)
showed maximal. Under the conditions which carry out a hit ball by forehand smash, several players' oxygen uptake
(ml/min/kg) showed maximal. When a hit ball was continuously carried out until it was completely exhausted by the
forehand smash, the player’s maximal oxygen uptake and a maximal heart rate showed maximal.
Moreover, the analysis from the viewpoint whether the energy efficiency of moving is high becomes important as for
the evaluation of ability of player.

Keywords: oxygen uptake, k4b2, heart rate

1. INTORDUCTION

Mr. Ogimura commented table tennis to be “the sport

which performs chess while carrying out 100m running”.

Although it is expressing table tennis simply, this text
moves not only to front but to back or a horizontal
direction in fact, chooses the optimal batting style and
carries out the hit ball of the ball which comes flying at
irregular timing and an irregular spin, and speed. And it
is the sport as which the change of tactics is required,
analyzing a partner's style.

At the place of a top level's fighting, it is high-level

performance. Clearly high-level physical strength exists
in the background of the player to develop.

The physical strength level of the top player which
plays an active part in the world is very high, and
digests an intense prolonged game on both sides of the
recess for only 1 minute. The cardiac beats rate in the
game of the case of attacked type players is in
170-180-beat the range for /, and it is reported that the
degree of burden concerning the living body in a table
tennis game is quite large.

Table tennis is the game which owner oxygen
movement and non-oxygen movement mixed.
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It is thought that exercise intensity also become
high as the average heart rate under game of table
tennis is in 110-170 b/min the range. The play
domain of table tennis must be the narrowest of
games, the speed of the ball in which the partner
player moreover did the hit ball within about 0.50
- 1.75 seconds, a spin, and the direction of a hit
ball must be predicted, and the optimal hit ball po-
sition and hit ball posture for the hit ball must be
taken. Most rallies of top-class players end the n-
u-mber of hit balls within 5 including service less
than 4 seconds. That is, it is the game which san-
dwiches for 10-15 seconds (time until one of both
issues service after the one-point end), and repeats
non-oxygen movement for about 4 seconds for 20
minutes.

This research aims to an improvement of the con-
tents of physical workouts and technical training.
The oxygen uptake used as the index of the respi-
ratory circulatory system under movement.

The continuation hit ball of the same subject was
performed by the multi-practice method on training
and oxygen uptake, heart rate were measured by
k4b2.

2. EXPERIMENTAL METHOD

Subjects are five Waseda University table tennis
club boy players. They took rest sufficient after the
end of warming-up, equipped with telemetry k4b2 a
t the time of quiet, and measured oxygen uptake, h
eart rate, an amount of ventilation, etc.

It carried out to the beginning in order of the
forehand for 1 minute (FH), the drive for 1 minute
(DR), the smash for 1 minute (SM), the continuati
on forehand (FH+FW) ac-companied by footwork
for 1 minute, the drive (DR+FW) accompanied by
footwork for 1 minute, and the smash stroke (SM+
FW) accompanied by footwork for 1 minute. The
interval for 1 minute was taken and was made to
rest between the subjects of each. The time which
an experiment takes were for 14 minutes in total.

The pitching timing of a ball was set as per
minute 60 times, and the ball was sent alternately
with right and left only at the time of a footwork
experiment. Moreover, footwork put the mark on
the position of about 2/3 on a table tennis table (se
eing from the course of a dominant hand), and the
player moved to right and left regularly, and did
the hit ball of it to them.

The feature of telemetry k4b2 was described.
It is portable respiratory metabolism measurement
equipment which can be measured on the field.

It has the oxygen sensor and oxygen uptake on
dioxide sensor of high speed, high precision, and
quantity stability. An original highly efficient digital
turbines sensor corresponds to.

3. EXPERIMENTAL RESULT and DISCUSSION

Tablel. Physical characteristic of the 5 subjects

Sub. Age H(cm) W(kg)
A 19 175 63
B 19 159 58
C 20 177 67
D 20 174 68
E 21 170 64

Table 1 shows physical characteristics of the subjects.

a0
ko |
m
50 |
50
40 |
0 |
20 |
10

| =L+R | =D+R | =S (exhaust) | —Recovery — |

Figl.0xygen uptake during each strokes of player

After performing the drive for 2 minutes at 60 times
of a rate in 1 minute with long and inserting a break for
2 minutes in between, change of the oxygen uptake
when going a smash by the same timing to complete
exhaustion was shown in Fig. 1.

They are each values at the time of an end of oxygen
uptake at the smash accompanied by footwork. The
oxygen uptake, heart rate, ventilation, and exercise
intensity,

Moreover, exercise intensity had reached to about
100% with regular movement on either side in man at
the conditions of a continuous hit the ball.

In addition, when every person’s data was analyzed
in detail, maximal and the minimum of the heart rate in
each style were seen at the last, heart rate increased
gradually and maximum and the minimum became of
the smash accompanied by footwork as the experiment
was conducted on the hit ball conditions of each style.

From this result, it became clear that it was the
practice for which the smash style accompanied by
footwork strengthens the heart rate most in a table
tennis.
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Abstract:Purpose: This research aims to explore the rules and regulations concerning the timeouts in table tennis
matches, and to develop reliable and valid scale of reasons for calling timeouts. Method: Based on previous research, a
questionnaire about timeout decisions is designed. With the help of item analysis and exploratory factor analysis, the
discrimination of the scales, as well as the factors listed in the scales, are examined. A total of 369 questionnaires are
distributed, and 352 are completed and returned. The valid response rate is 97.78%. Result: A good fit of the modality is
indicated by structural equation modeling (SEM).(y2 =176.88, df =86, x2/df=2.05, GFI=0.94, SRMR=0.042,
RMSEA=0.054, NNFI=0.95, CFI=0.96, PNFI= 0.76, PGFI= 0.67, CN=222.45) Conclusion: The scale of timeout
decision is consistent with the empirical statistics, and it can be further applied to other relevant research.

Key words: table tennis, the rules of table tennis, timeout decision

1. INTRODUCTION

1. 1 Background and motivation

Since the rules of table tennis were changed radically
in 2000, each player or pair has been entitled to claim a
timeout in an individual match. These alterations in
rules and regulations have certainly brought new
challenges to the table tennis circles, and have made
significant impact on the training in skill, tactic, and
psychology.

As Leet and Rushall (1984) point out, during
competitive matches, it is usually difficult for coaches
to make decisions, and inappropriate decisions often
affect the result of a match. Coaches have to make
decisions in a very short time during every game.
Therefore, this research attempts to study the timeout
decisions made by players and their coaches, and it can
be used as a reference for coaches, players, and relevant
administrative  organizations to understand the
importance of calling a timeout. Indeed, the timeout
regulations are beneficial to the progress of games,
making it more competitive and exciting. If coaches and
players take good advantage of their rights to call a
timeout, they will have a chance to adjust their tactics,
strategy, as well as psychology, and they may therefore
turn the game around. However, an unreasonable
timeout decision may have an opposite effect on the
game. That is, when to ask for a break would influence
the result, and the importance of timeout cannot be
neglected. When is the right time to call a timeout?
Under what circumstance is a timeout considered
reasonable? Do coaches and players have the same idea
of calling a timeout? The outcome of athletic games can
be easily influenced by players’ capabilities, including
skills, the adjustment of strategies, physical and
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psychological preparation, all of which are essential for
athletes’ performance in matches. If players are not in
their best condition before a match begins, which leads
to errors in performance, the scores would be affected
significantly. This is particularly true in table tennis
matches, where players stand in a short distance, react
to a fast-moving ball, and compete fiercely with their
opponents. With the advancement in technology
nowadays, coaches and players expect to perform
perfectly in matches by making good use of the
outcome of scientific research to prevent any possible
factor from influencing their performance.

Table tennis is a complex sport that involves fierce
competition and interaction between players. Small
balls move back and forth speedily between players, and
players have to judge the direction in which balls move
and rotate, then stand at the right position, and make a
good return. This process requires players’ accurate
judgment and quick reaction. In addition to step-by-step
training, players need to participate in matches to
examine the effect of training. By doing so, they are
able to modify their training and enhance their
advantages. This is an important issue in scientific
training, which is emphasized nowadays. Gilovich
believes that table tennis is a sport suitable for the
research on decision-making. Making a decision (in
other words, making up one’s mind) refers to the
process in which, based on available yet uncertain
information, decision-makers choose the best option
from the others. As Shao (1996), Liu (2002), and others
point out, the ability to make a decision is the ability to
take objective conditions into consideration, and decide
on strategies, skills, action, targets, and possible
solutions. They also claim that coaches’ ability consists
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of encyclopedic knowledge, wisdom, abundant
experience, calmness, strategy, strong willpower,
inspiration, and the ability to cope with emergency.
Before matches start, coaches can choose the most
satisfying decision to follow so that the result of
matches will be better. During games, especially key
ones and finals, however, coaches have to make a right,
irreversible decision to increase the possibility to win.
According to Wu, Meng, and Zhang (1999), to be a
good decision-maker requires: 1. knowledge, including
the theories of specific training and of related
disciplines; 2. ability, including intelligence, teaching
ability, and creativity; 3. the ability to deal with
emergency. Any timeout decision influences players’
skills, strategies, and psychology, and this is strongly
related to the outcome of matches. As a consequence,
coaches’ decisions, either about training or the
immediate advice in games, have direct influence on the
effect of training and the result of matches. The famous
tennis player Connors once said, when athletes’ physical
condition and skills are at peak, the final result is almost
decided by their mental state on the court. (Wenberg
1988) The physical condition and skill of a player can
be easily observed, but the mental state of a player
cannot because it is a subtle inner factor. (Liao 1993)
Therefore, in a match where two players that seem
equally good compete with each other, knowing well
their mental condition is very important.

In an important match, the decisions made by either
coaches or players will affect the final result. Because of
the alteration of rules, the difference in scores between
athletes decreases, and more uncertainties arise. These
phenomena are particularly important to coaches, who
look at games closely and give advice to players. Liu
(1995) believes that the result of a game can often
decided within a very short time, so coaches cannot
hesitate to make decisions. Their decisions need to be
authoritative, and any argument about the decisions is
not allowed. Because coaches are responsible for not
only the effect of training but also the result of every
match, their observation and analysis in a game must be
sensitive and accurate.

The existence of the timeout regulations is of great
importance.

Coaches and players need to put more emphases on
the combination, as well as the flexible application, of
skill and strategy. They also have to learn to improve
their sense of observation so that they can make full use
of one-minute timeout periods. As Barrow (1977)
claims, an outstanding coach should act like an
experienced psychologist, who is able to understand
players’ psychological state immediately, regulate their
emotion, and adjust their condition during games to
ensure their best performance, as well as the smooth
progress of games. The leadership of coaches is meant
to help athletes achieve their goals in a short time. How
coaches and players take good advantage of the only
timeout is certainly worthy of discussion.
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1.2 The purpose of this research

In the past, table tennis coaches can only instruct the
players between each interval of matches. Instructions
of any kind at any other time are considered illegal and
are prohibited by the rules. Violation of the rules, as a
result, may lead to coaches expelled out of the game.
During the breaks between games, coaches can only
give advice concerning the next game, but this can not
change the result of the previous game at all. Now
players, or pairs, are entitled to call one timeout during
each match, and this alteration in rules may be a crucial
factor that defines the result of a competitive match.
That is, a timely timeout can significantly affect the
result of a match, retain advantageous situations, and
adjust the mental state of players. To the contrary, an
improper  timeout can be  counterproductive.
Consequently, it is of great importance when coaches
and players decide to call their only timeout. Even
though many coaches and players have suggested the
importance, as well as the influence, of timeout
decisions in games, no empirical research is available.
Previous research on timeouts is all about other sports,
with none of them aiming at the timeout decision in
table tennis matches. Thus, this research attempts to
compile a scale of the reasons for timeouts, hoping to
look at timeout decisions, as well as the attitude of
players and coaches, in a scientific way.

Based on the above research backgrounds and
motives, this research attempts to:

(1) Compiling a scale of good reliability, convergent
validity, and discriminant validity.

(2) Serving as reference to relevant organizations of
table tennis.

2. METHOD

The purpose of this research is to compile a scale of
the reasons for timeouts. To begin with, literature
review and analysis are conducted. Then, a pilot
questionnaire on the reasons for timeouts was designed.
The questionnaires were distributed to do a pilot. After
item analysis and exploratory factor analysis of the
returned pilot questionnaires, the revised scale printed
as questionnaires were officially distributed to all
subjects.

2.1 Scale compilation

On the basis of the theoretical scheme set up by
Lin(2003), Duck and Corlett(1992), Wu, Meng, and
Zhang(1999), Gilovich(1984), Liu and Huo(2002),
along with other relevant literature and research, the
scale “Behavioral Scale of Reasons for Calling a
Timeout” was compiled. It contains 15 questions, which
reflect faithfully the reasons for calling timeouts in
genuine matches. After some suggestions provided by
three experienced national coaches were taken into
consideration, the questions were slightly adjusted. At
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last, the pilot questionnaire on players’ reasons for
timeouts was completed. The questionnaire is divided
into two sections: basic information of respondents and
the scales of reasons for calling timeouts. The Likert
5-point rating scale is utilized, ranging from “always,”
“often,” “sometimes,” “seldom,” and “never,” each of
which is given 5, 4, 3, 2, and 1 point in sequence.

There are 24 questions in the questionnaire, the
aspects of them including attack, defense, strategy, and
emotion.

[L AT

2.2 Steps

(1) Stage 1

The pilot questionnaire was distributed to the table
tennis teams from 12 universities nationwide. There are
200 subjects, among which 134 players are male and 64
are female. In this stage, by means of item analysis and
exploratory factor analysis (EFA), the discrimination of
the scale of the reasons for calling timeouts is examined.

(2) Stage 2

In this stage, the subjects are players taking part in
the 2007 Selective Trial of Table Tennis National
Representatives. After the contact with all teams, as
well as the agreement from coaches and players,
questionnaires were distributed to each member of all
teams by the researcher in person. 378 questionnaires
were distributed, with 369 of them returned and 9
invalid. The valid response rate is 95.24% (256 males
and 104 females). The average age of male respondents
is 19.82+3.28, and that of female respondents is
17.69+2.8.

The software LISREL is used for confirmatory factor
analysis (CFA), which is meant to examine the general
goodness of fit, reliability, and the discriminant validity
of the scales.

The program of LISREL provides various
Goodness-of-Fit Indices. This research takes the
suggestions from Huang (2002, 2004), Qiu (2003), and
Byrne (1989) as reference, which includes: (1)
Chi-square (¥2), which represents the Goodness-of-Fit
between the hypothesized modality and empirical
statistics. The smaller 2 is, the better the
Goodness-of-Fit is. (2) Generally speaking, a GFlI
(Goodness of Fit Index) exceeding 0.90 means good fit.
(3) SRMR (Standardized Root Mean Square Residual)
is the residual in average between the observed
samplings and predicted matrix. A value of zero
indicates perfect fit; a value less than 0.05 means good
fit; a value between 0.05 and 0.10 is considered
acceptable. (4) A ratio of 2 to the degree of freedom

(y2/df), which is less than 1.0-3.0, indicates excellent fit.

(5) AGFI (Adjusted Goodness-of-Fit Index) consists of
the variance and covariance from the hypothesized
modality. A value which is more than 0.09 is considered
acceptable. (6) RMSEA (Root Mean Square Error of
Approzimation) is a measurement of the difference
between each degree of freedom. A value of RMSEA,
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which is less than 0.05, indicates good fit while a value
below 0.08 is still considered reasonable. (7) NFI
(Normed Fit Index) is the Goodness-of-Fit calculated on
the basis of 2, with a value ranging from zero to 1. (8)
NNFI (Non-normed Fit Index) is the NFI after the
degree of freedom is taken into consideration. A value
of NNFI exceeding 0.90 means a good fit in the
hypothesized modality. (9) CFI (Comparative Fit Index)
is the outcome of calculation after the size of sampling
is taken into consideration. A value of 1 means the
modality is perfect while a value of zero has the
opposite meaning.

3. RESULT

3.1 Pilot test of the Scales

This study adopted SPSS for Windows 12.0, a
program for statistics, to do item analysis and
exploratory factor analysis.

(1) Item analysis

In establishing the scale, this research adopted
correlation analysis and internal consistent criteria to
analyze scales items. Correlation analysis was
administered through calculating product-moment
coefficient between the individual item score and the
total score. If they are significantly correlated (p<.05)
and their product-moment correlation is higher than
0.30, the item is of good discrimination. Internal
consistent criteria method is a way in which all the
subjects” scores in the pilot test, which adopted a
tentative item scale, are ranked from high to low. The
top 27% are labeled as high scores, and the lowest 27%
are labeled as low scores. Then, independent sample
t-test was administered. If the CR value is higher than 3
and shows that they are significantly different (P<.05), it
means it is able to be discriminate from one another.
(Chiu, 2002)

Using the two methods mentioned, the result showed
that the correlation coefficient of this The Behavioral
Scale of Reasons For Calling a Timeout was
between .310~.728; critical ratio locates among
6.385~18.382; and all the individual question items
showed the ability to discriminate significantly from
one another.

Each question in The Behavioral Scale of Reasons
For Calling a Timeout includes: X1. | call for timeout
because | am not prepared for the incoming serving
pattern yet. X2. | call for timeout because the locations
where my attacks and defenses ball hit in previous plays
are bad. X3. | call for timeout because | want to change
my tactic. X4. | call for timeout because | want to
change my playing pattern. X5. | call for timeout
because the opponent plays all too smoothly during
previous plays. X6 | call for timeout for lifting up the
player. X7. | call for timeout because the player is
frustrated and lacks confidence. X8. | call for timeout
because the clumsy resuming stance during balls flying
to-and-fro in a row. X9. | call for timeout because the
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rate of serving-error is too high in previous plays. X10. |
call for timeout because the player did not play hard
enough. X11. I call for timeout to adjust the strategy |
adopted and let the player take a rest. X12. | call for
timeout because | am affected by spectators and others
outside the court. X13. | call for timeout because there
is a problem in striking at balls returned from serving.
X14. 1 call for timeout because there is a problem in
striking at balls that are served from the opponent. X15.
I call for timeout because there is a problem in a ball
playing to-and-fro continuingly for a long period.

(2) Exploratory factor analysis

The exploratory factor analysis of this research
adopted Principal axis factoring, Promax rotations, and
oblique rotations to test the validity and factorial
structure of the scales. There are four indices in The
Behavioral Scale of Reasons For Calling a Timeout.
Factor one, named as “strategy,” includes three items
that are mainly about factors of strategy and playing
patterns played by players and players who adjust their
tactics and playing patterns through calling for timeout.
Factor two, named as “emotion,” includes six items that
mainly focus on players’ mental state, and how they
adjust their emotions and face such factors through
calling for timeout. Factor three, named as “attack,”
includes two items that mainly focus on the factors
which lead players to launch an attack, and how players
adjust their tempo to do this by calling for timeout.
Factor four, named as “defense,” includes four items
that are mainly about factors of players’ defense and
contingent striking pattern during a match, and how
players adjust it through calling for timeout. Among
those items, item 2 and 3 are deleted because they are
greatly overlapped and contribute to a factor loading
which is too low. The factor loading of four indices in
The Behavioral Scale of Reasons For Calling a Timeout
are located among .51 ~.75, .46~.71,53~.75,
and .44~71; characteristic values are 9.65, 2.01, 1.23,
and .99 respectively; descriptive variances are 18.26,
17.56%, 12.29%, and 9.68% respectively; cumulative
descriptive variances are 18.26%, 35.82%, 48.12%, and
57.8% respectively; total descriptive variance is 57.8%.

(3) Mean, standard deviation, kurtosis, and skew tests
of the sample

This research used SPSS 12.0 statistics program to
test each item’s mean, standard deviation, kurtosis, and
skew coefficient. The result showed that the means in
the scales are between 2.74~3.40, standard deviations
are between .94~1.12, kurtosis are between -.48~.14,
skews are between -.89~.13. Consequently, the result
can be seen as approximate normal distribution and thus
is suitable to use Maximum likelihood for estimating
parameters. Each item’s correlation matrix, mean,
standard deviation, kurtosis, and skew of Free Time
Management Scale are shown in Table 1.
Table 1 Correlation matrix, mean, standard deviation,
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kurtosis, and skew of observed Variables

X1 X2 X3 X4 X5 X6 X7 X8 X9 X10X11X12X13 X14 X15

X1 1.00

X2 1.00

*

43
X3 . .44*1.00

.35
X4 A43*.72*1.00

*

31
X5 .36%.54* .44*1.00

*

40
X6 .39*.32* .43* .25 1.00

*

.33
X7 .39*.35* .36* .37*.46* 1.00

*

.39
X8 .50*.32* .42* .18* .44* .51* 1.00

*

.35
X9 .35%.26* .38* .21*.31*.31* .51* 1.00

*

X10
X11
X12
X13
X14
X15

.38* .46* .31*.23* .20 398 -431.47* .44*1.00

.39% 41* 42* 39* .26* .42* .41* 49* .41* .48*1.00

.36* .40* .30* .40* .24* .28* .45* .46* .43* .44* 47*1.00

40% .53* .42* 50* .29* .43* .45* .53* .39* .50* .43* .60* 1.00

.34* 53* .41* .35* .35* .40* .46* .47* .43* .43* .44* 57* .76* 1.00

.37* .49* .38* .44* .28* .39* .45* .55* .39* .47* .44* 510 .68*.71* 1.00
Mean 3.002.913.403.303.432.962.912.742.832.793.012.80 2.96 2.99 2.95

SD 1.04 .98 .94 .96 1.061.081.06 .99 1.101.081.071.121.081.051.03

Skew .02 -.11 -.40 -.22 -48 -.07 -.12 .06 .14 .03 -.04 -.05 -.08 -.22 -.17

Kurtosis-.53 -.75 .13 -.42 -.32 -.77 -.75 -.78 -.64 -.76 -.66 -.89 -.66 -.49 -.59

3.2 Compilation of the officially distributed scale

Based on the results of the exploratory factor analysis,
along with the statistical technology of confirmatory
factor analysis, theoretical modality of this research is
examined. This is used in examining the construct
reliability of individual observed variables and potential
variables, convergent validity and the discriminant
validity.

After the examination of whether the observed
samples are in normal distribution, the confirmatory
factor analysis of the scale is conducted. With the result
of the 15 questions listed on the revised scale and the
help of LISREL 8.52, the Goodness-of-Fit of the
modality is estimated.
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(1) Testing the Goodness-of-Fit of the whole modality

f

Defense

X1z 0.24
iE:0)

pat] 0.25

x5 0.36

Fig. 1 Hand in the way obliquly in factor of two steps
one of form of the amount of Behavioral Scale for
Timeout Decision of table tennis

After the confirmatory factor analysis, along with the
review of every Goodness of Fit Index, the
hypothesized modality of this research is acceptable
because it has passed various required standards. As a
result, this modality accords with the empirical statistics,
as shown in Table 2.

Table 2 Result of confirmative factor analysis to the
whole scale

Measure

»ldf GFI SRMR AGFI RMSEA NFI

Mode

Result of

current 2.06 0.94 0.042 0.91 0.054 0.93 0.95 0.96

study

values

Suggested

1.0-3.0 >0.90 <0.05 >0.90 <0.08 >0.90 >0.9(

S}

>0.90

(2) The construct reliability of measured variable and
potential variable

According to Huang (2002, 2004), the reliability of
measured variables has to exceed 0.20, and to examine
the reliability of potential variable, construct reliability
is adopted. The value of it needs to be more than 0.60.
Through the evaluation of reliability, the reliability of
individual observed variables and potential variables
can be examined. All of the estimated parameters from
The Behavioral Scale of Reasons for Calling a Timeout
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have met the required standard, with the value of t
exceeding 1.96. No obvious errors are found, either. The
reliability of individual variables is between 0.35 and
0.81, and that of potential variables lies between 0.61
and 0.88. As a consequence, The Behavioral Scale of
Reasons for Calling a Timeout is of good construct
reliability, as shown in Table 3.

Table 3 Individual variables and the reliability of latent

variables
Latent Measured »  Construct
Variable Variable Reliability
Timeout 0.82
Behavio
r
Defense C1 0.36 0.61
C2 0.52
Strategy C3 0.81 0.81
C4 0.64
C5 0.35
Psychological C6 0.37 0.82
Emotion
C7 0.42
C8 055
C9 0.36
Cc10 0.46
Ci11 0.45
Attack C12 0.46 0.88
C13 0.76
Ci14 0.74
C15 0.64

(3) The experiment of convergent validity
On the validity of individual variables, this research

aims at investigating the standardized loading of
variables on their reflected factors. From Table 4, “The
parameter estimation of four-factor hypothesized
measurement models about table tennis timeout
behavioral scale” indicates that all the standardized
coefficients have significant results. On convergent
validity, according to Huang (2004) and Anderson &
Gerbing (1991), it can effectively be a factor indicator
to its belonging category if the t-value is more than 1.96,
which makes a significant difference. Meanwhile, it also
shows the positive convergent validity.
Table 4 The parameter estimation of four-factor

hypothesized measurement models about table

tennis time-out behavioral scale

Non-standardized ~ Standard t Standardized
Parameter
parameter error value parameter
51 0.62 0.02 0.60
82 0.71 0.07 10.27 0.72
33 0.84 0.01 0.81
34 0.77 0.05 15.36 0.64
35 0.62 0.06 11.25 0.35
36 0.66 0.02 0.37
87 0.68 0.07 9.99 0.42
38 0.73 0.07 11.05 0.55
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09 0.66 0.07 9.39 0.36
810 0.73 0.07 10.34 0.46
311 0.72 0.07 10.33 0.45
812 0.76 0.01 ---- 0.46
813 0.94 0.06 14.66 0.76
814 0.90 0.06 14.58 0.74
315 0.82 0.06 13.63 0.64

Note.: Unlisted Standard error and t value
are reference pointers; * p< .05

(4) The experiment of discriminant validity

The researcher applies the second order model to
reveal the timeout measurement model of table tennis
players in the end, so there is only one highest element.
That is to say, there is no discriminant validity which is
required to be tested.

4. DISCUSSION

4.1 Discussion

The implementation of the timeout clause has brought
a dramatic change to tennis match. Each player or pair
is entitled with one opportunity to claim a timeout
period during an individual match. When players are
well-matched in strength, a timeout period could incur
dramatic changes and uncertainty to the result of a
match. Making a timeout decision not only displays a
coach’s ability to give a quick response and guidance to
the player, but also adds excitement and tenseness to the
match. The result of the match is unpredictable when
the match is every close in particular. At the same time,
calling a timeout also suggests the importance of
decision making by the player and the coach during the
match. In a competitive game, players and coaches have
to seize the uncertainty, and then come out with a
proper policy. The decision of when to call a timeout
during the match may make a difference. Moreover, if it
happens in the tie-break period, it may affect the result
of the whole match. Therefore, making good and
reasonable use of timeouts is very important in a match.

First, this research reviewed related literature about
table tennis timeout behavioral scales. After reviewing
and arranging the literature, the researcher foud that
there are very few timeout behavioral scales, and that
previous research is mainly about the timeout decision
in basketball and volleyball games. Due to the essential
difference between sports, the rules of different sports
are also very different. The research tried to focus on
the appearance of the timeout rule and regulations in
table tennis. The researcher proposed a list of various
aspects, defense, strategy , emotion, and attack. The
researcher further distinguished the differences between
the timeout in table tennis and in other sports. Moreover,
this research is different from previous research of
timeout scale, which only used item analysis,
exploratory factor analysis and the reliability test of
alpha coefficient by Cronbach (Wu, 2004; Lin, 2003;
Huang, 2001, Huang, 2004 & Duck & Corlett, 1992).
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This research adopted item analysis in pilot test and
exploratory factor analysis. After deleting two items, the
researcher underwent the second stage of examination
and verification. With the advancement in statistical
technology, Structural Equation Modeling (SEM) can
facilitate researchers to strongly testify these scales
theoretically via confirmatory factor analysis. This also
becomes a new method of making scales, too. (Joreskog
& S0rbom,1993 and Huang, 2004). That is, after the
researcher has finished item analysis and exploratory
factor analysis, the researcher adopted SEM to conduct
confirmatory factor analysis and construct reliability,
convergent validity, and the test of discriminant validity.
This examines the scales more carefully.

As a result, it could be found that the table tennis
timeout behavioral scale in this research had more
flexible measurement tools, including strategy, emotion,
defense, and attack. The scale was of good internal
consistence and construct validity. Meanwhile, through
confirmatory factor analysis, it was proven that the
modality had a good fit.

4.2 Conclusion

During the initial stage, the scale in this research was
compiled with the help of existing scales of other sports.
Previous timeout scales and timeout theories were
mainly about basketball and volleyball games, in which
coaches have more than two opportunities for calling
timeouts or substituting players. This leads to the
emphasis on the efficiency of calling a timeout for
player substitution. However, owing to the differences
in essence among sports and different times for calling
timeouts, the rules of table tennis have been amended in
the recent years. In the past, players only had a short
break for guidance during each game, and the efficiency
of guidance in the next game was the main concern. The
new timeout rule allows the guidance for the game in
progress and the next game, so it depends on the
situation at that moment to make decisions. To sum up,
the new game rule indicates the importance of using
timeout period in the match, with strategy, emotion,
defense and attack as the main concern. Table tennis
timeout behavioral scale is considered as a measurement
tool that accords with empirical statistics. Researchers
in the future could make use of the compiled scale in
this research to conduct further studies.

4.3 Suggestion

The achievement of the table tennis timeout
behavioral scale not only facilitates table tennis players
to seize good timeout time management, but also
reminds coaches and players of the importance and uses
of the right time to call a timeout during the match.
Coaches and players should think highly of their
timeout decisions and reflect themselves to make full
use of timeouts. This is the ultimate goal of the scale in
this research. In the future, more other variables could
be taken into consideration in further research, such as
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the professional quality of coaches and players, which
could help them to figure out more appropriate timing
for making timeout decisions.
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Abstract: The study determined the perceived motivational climate among the eight Women’s National Collegiate
Athletic Association (WNCAA) table tennis school teams and its athletes according to skill level: beginner,
intermediate, and advanced. Respondents included 37 athletes in the 2007-2008 season (3 beginners, 24 intermediate
and 10 advanced athletes) who completed the 33-item Perceived Motivational Climate Sport Questionnaire — 2
(Newton, Duda, & Yin, 2000) on a 5-point Likert scale. They consist of 90% of the total population in the eight
participating school teams. This was utilized to assess the degree of perception to which their respective team’s
motivational climate is characterized in terms of the two higher-order scales/constructs, labeled the perceived mastery
climate and perceived performance climate (Newton, et.al., 2000; Reinboth & Duda, 2006). Descriptive statistics and
ANOVA were used to analyze the results. Responses indicated that among all the athletes of the WNCAA school teams
and across all skill levels, the identified perception of the prevailing motivational climate was more of a mastery climate
which indicated a very high mean scale description of 4.52 than of a performance climate which obtained a 2.645
moderate mean score. The advanced level and intermediate level athletes’ degree on their perception of the motivational
climate registered a Very High Mastery Climate — Moderate Performance Climate; whereas in the beginner’s level,
athletes registered a Very High Mastery Climate — Low Performance Climate. It also revealed that there were no
significant differences that emerged between the perceived motivational climate of the athletes among all school teams
and across all skill levels, thus we accept the null hypotheses. It clearly indicated that the school teams’ motivational
climate set by the coach and peers valued encouragement, effort/improvement, and that athletes under their care
reported having a more positive experience with their sport and team structure. While improving and refining a player’s
technical and tactical skill is crucial for enhancing the quality of play, it is the improvement of the psychological aspect
and an established motivational climate that would eventually allow her to elevate her play to a much higher level.

Keywords: Perceived motivational climate, Mastery climate, Performance climate

1. INTRODUCTION The motivation to perform as an athlete is
vitally important to the success of that
1.1 Background of the Study individual and/or the team. It is worthwhile
. therefore to discover how these sporting
Why are there a growing number of young experiences may be maximized.
female participants in sport despite the
rigorous physical tasks and sacrifices they Studies have shown that an important

are expected to undergo? What keeps them
motivated to work hard even though they

social environmental influence assumed to
nurture the fundamental needs of athletes is

acquire less privileges and benefits from the motivational climate created by the
sport  participation? ~ How  could their coach (Ntoumanis, 2001; Reinboth, Duda, &
involvement in a team be sustained or Ntoumanis, 2004; Sarrazin, Guillet, & Cury,
maintained? 2001, cited in Reinboth & Duda, 2006). The
. . team climate established in the playing

In sport settings these days, to realize context, emphasizes the role of the coach

and maximize one’s potential -physically and and the athletes - which constitutes the
psychologically - proper psychological whole ‘team’ --- and eventually would make
capacity and motivation may be the edge that one’s ‘taking part’ fruitful. In the same
an athlete needs. The degree to which an manner, this composition - coach and
athlete  develops his/her psychological players — make up the whole teaching-
abilities is what ultimately determines the learning process wherein their better
level at which that player can perform or interaction would eventually be a significant
exploit his/her skills at optimal level. factor in achieving success. The coach is in a
. highly strategic position. What he/she puts

Results of a growing body of research into the interaction (demonstration of
stressed the significance of an athlete’s learning skills, designing practice sessions,
motivation to achieve in order to maximize, grouping  athletes, giving recognition,
as well as, enrich his/her sport experience. evaluating performance, sharing  their
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authority, and shaping the sport setting) can
greatly influence the participation - or
‘engagement’ of his/her athletes, wherein
applied skills will be determined by the
coach himself.

The premise of the research is that
the nature of an individual’s sport experience,
in this case the sport environment, and how
he/she interprets these experiences,
influence the degree to which the
motivational climates are perceived. It is,
therefore, important to know and understand
the differing motivational climates so that a
more potent program of developing female
competitors could be achieved.

It is also important to note that the
suggestion being promoted is that everyone
in the team must be directed towards the
success of the team. If an individual player
improves with regards to skill level and
performance, the team improves, and for that
reason the “team” gets better. This is the
most satisfying undertaking that the coach
and athletes will have. On the other hand,
nothing destroys team unity more than an
uneven application of team rules by coaches
which could trigger reactions or responses
among players that would adversely affect
their performance as a team. Players are
quick to sense when coaches have favorites
or play favorites. The bond that holds
teammates together begins to collapse.
When a coach gives special treatment to the
star and when the star takes advantage of
this special treatment, such unfairness will
definitely be an expression of disrespect for
the other players and the team itself. The
degree of wunification of the group and
positive climate requires that even if the
members of the team differ in skill level and

come from different backgrounds, their
responsibility to the team is one and the
same.

It is for this intention that the authors
seek to explore and examine the perceived
motivational climate of the female table
tennis athletes competing in the team event
of the 38" Women’s National Collegiate
Athletic Association (WNCAA) tournament.
This athletic organization caters only to
women’s sports in which a number of
prestigious Metro Manila women’s colleges
have participated in since the 1970’s. This
organization constantly strives to ensure
quality sport experience or a setting to
exhibit female excellence from the grade
school level to the collegiate ranks.
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The time has come to highlight the
sport or define a positive outcome from a
female perspective and to impact female
athletes in a special way. Knowing their
perceptions, competencies and values will
enable the WNCAA organization, institution
or school, through the athletic director, to
plan and cater proactively to their needs and
full development. It is essential for the
coaching staff, school personnel and the
WNCAA organizers to know how its female
athletes perceive their respective team
climate a key to discover why these
female table tennis athletes perform as they
do, and thus, give everyone an insight into
carrying out the most effective means to
boost their athletic performance and behavior.

Moreover, the purpose of this study is
to lay the groundwork for table tennis
coaches, trainers, and fellow athletes in the
WNCAA, to look beyond the development of
sport-specific skills as their prime mode of
training and to provide them with
information that would serve as valuable
basis for setting the proper motivational
climate that would enable female table tennis
athletes to reach their top-level competence.

Statement of the Problem

This study aimed to examine the perceived
motivational climate of collegiate female
table tennis athletes as set by the coach and
teammates during the team’s athletic season.
Specifically, this study:

(1) identified the perceived
motivational climate of the
athletes among all the WNCAA
table tennis school teams.

(2) determined the perceived

motivational climate of the
athletes according to skill level:
a. Beginner
b. Intermediate
c. Advanced
The following null hypotheses
presented in this study were:

H, - There is no significant difference
between the perceived motivational
climates among all the WNCAA
table tennis school teams.

H, - There is no significant difference

between the perceived motivational
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climates of the WNCAA table tennis
athletes across all skill levels:

a. Beginner
b. Intermediate

c. Advanced

1.2 Significance of the Study

Having an established and secure
motivational climate is critical to the overall
development of an athlete and these situation
al factors - such as the team’s motivational ¢
limate, coach’s and teammates’ support - can
influence the quality of the athletes’ sport ex
perience and well-being. The level at which
the athlete’s skill is performed is directly
related to the level of the athlete’s total
conditioning - may it be physical or
psychological.

There are no shortcuts to developing
one’s potential but by establishing the proper
situational goal structure or climate, a

team/athlete can reach top-level performance.

It is important, therefore, to elicit one’s
perceived motivational climate and to know
what would most likely be the prominent
climate characterized by the team in general.
These include team and/or athlete problems

like dropout from the sport, declining
participation or interest, and burnout which
are compounded by the weak

interrelationship among members of the team
and coaching practices/strategies that may
inhibit athletes from reaching their potential.
Problems like these have to be avoided or be
detected early on and thus focusing their
efforts toward cultivating a team climate
(environment) that could effectively lead to
the attainment of their mission or goal. By
having an acquired knowledge base about a

team’s motivational profile, this may,
however, greatly help them overcome the
widespread concern regarding issues of

motivation at an early onset of participation.

The value of interaction, cooperation,
hard work, enjoyment, effort and
improvement are fostered, while high and
low-level skills are cultivated at the same
time through motivational activities. Hence,
it is in this context that the findings of this
study may be used to identify factors that
may be related to the athletic performance of
the present WNCAA table tennis athletes and
which may improve the quality of the teams
by providing the athletes with the best
possible motivational climate.
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Motivation as an important factor in
the development of an athlete has always
been an area of interest to the researcher.
Being part of an educational community and
the sport setting, as well as a coach handling
one of the WNCAA table tennis teams,
setting the proper environment that would
elicit positive results from players and
enable them to reach their top level
performance is a continuous challenge.
Embarking on this study will, altogether
provide the researchers, as well as, the
school institution, coaching staff, and the
WNCAA with valuable insights for planning,
formulating, and implementing new program
policies and specific interventional
strategies that will cater to the needs of
WNCAA female table tennis athletes.
Hopefully these findings may eventually
contribute to the development of the sport in
the local setting.

Of major concern in this present
study is whether the findings of past
researches regarding sport programs that are
regarded as team sports (e.g., basketball,
soccer, football, etc.) is also true with those
considered as individual sport programs,
such as the focus of this research, which is
table tennis.

This study focused on an individual
sport that has a ‘team’ event as part of the
tournament category. The Table Tennis Team

Event has been the category applied in
competitions like the Women’s National
College Athletic Association (WNCAA).

This is the category or event wherein the
team effort consists of the sum of the
individual efforts. The singles and doubles
events are conducted and the results shall be
combined and accumulated. To the authors’
knowledge, any literature or research similar
to this study’s direction — an individual sport
focusing on an athlete’s skill level - is very
limited. It is therefore highly interesting to
examine the kind of training environment
provided WNCAA female table tennis
athletes with and whether this leads to better
skill execution.

1.3 Scope and Limitations of the Study

This study was confined to female
table tennis athletes participating in the 38"
WNCAA tournament. The WNCAA table
tennis athletes were well-represented as
respondents of the study. Thirty-seven (37)
out of forty-one (41) athletes which is 90%
of the total population took part in the study.
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The motivational climate in their
respective teams as perceived by the
respondents was determined by means of
employing the most recent structured version,
Perceived Motivational Climate in Sport
Questionnaire — 2 (Newton, Duda, & Yin,
2000). This questionnaire is a self-report
tool designed to characterize the team’s
perceived motivational climate. Two
dimensions or scales of motivational climate,
labeled, the perceived mastery climate and

perceived performance climate, were
analyzed in this study. Likewise, the
probable link or influence of these two
motivational climate constructs to the

athlete’s skill level in the current year -
beginner, intermediate, and advanced, were
examined and assessed in this study.

Due to the absence of a standard
criteria for the assessment of table tennis

skill, determining the skill level
classification of the athletes was made by
the coach, the researcher and/or test

administrator (both skilled in table tennis
and teaching/coaching table tennis), and was
perceived by the athletes themselves. The
simple skill level characteristics (see 1.5
Definition of Terms) were also enumerated
and explained. The simple skill level/ability
characteristics was expressed according to

skill development, number of years of
playing experience and the present
credentials in terms of competition

experience and general tournament results.

The relationship between mastery
climate and performance climate was no
longer explored since Pearson Product
moment correlations revealed that according
to previous research by others (e.g., Dahdal
et al., 1998; Newton & Duda, 1999; Newton
et al., 2000; Reinboth & Duda, 2006; Heuze
et al., 2006) the two perceived scales of the

motivational climate have no significant
correlation,  therefore, outlining  their
independence.

1.5 Definition of Terms

1. Motivation - the fire that drives people to
succeed; conceptually defined as the
collection of causes that engage someone to
an activity, and the process that energizes
and directs behavior (Wakefield, 1996, as
cited in Mowling et al., 2004).

2. Motivational climate — the goal structure
of the sport environment created by significa
nt others (e.g., coaches, parents) which is de
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emed task and/or ego involving (Duda & Whi
t e h e a d , 1 9 9 8 ) ;
refers to the individual’s perception of envir
onmental cues or factors

and can ultimately affect an individual’s stat
e of task involvement (Roberts, 2001).

3. Mastery climate — a motivational climate
which is characterized by an emphasis on
effort, improvement, members’ contributions
to the team’s efforts, and helping each other
learn and foster task involvement (Ames,
1992b; Ames & Archer, 1988)
4. Performance climate - a motivational
climate emphasizes interpersonal
competition, rivalrous social exchanges,
normative feedback, public evaluation, and
social comparison and induces  ego
involvement (Ames, 1992b; Ames & Archer,
1988).

5. Skill level — refers to the:

a. beginner level - a skill
level wherein a table
tennis athlete has had no

previous competitive
experience from a
recreational level but has

qualified to be included in
the college varsity level

b. intermediate level — a skill
level wherein an athlete
participated in school
meets, district as well as
regional meets since grade
school or high school; at
least a year of college
varsity level experience

c. advanced level - a skill
level wherein an athlete
participated in school,
district, regional and
national events; a national
athlete (training pool or a
member of the present
team); undergoing higher
level of training and
competition

2. METHODOLOGY

The descriptive method of research was
used in the study. The variables investigated
were the perceived motivational climate
(mastery-involving and performance-
involving climates) of the WNCAA table
tennis athletes and their skill levels,
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classified as intermediate, and

advanced.

beginner,

2.1 Conceptual Framework

The conceptual model of this study is
illustrated below in Figure 1.

| PERCEIVED
MOTIVATIONAL
CLIMATE
MASTERY PERFORMANCE
CLIMATE CLIMATE
SKILL
WNCAA LEVEL:
School Beginner
Teams Intermediate
Advanced

Figure 1 - Model of Conceptual Framework
of the study

The frames present the two high order
constructs of the perceived motivational
climate - the mastery climate and the
performance climate —and its implication to
the skill level (beginner, intermediate,
advanced level) of the female table tennis
athlete.

2.2 Participants

The participants of the study are
composed of thirty seven (37), out of the
forty-one (41) or 90% of the total population,
who are eligible collegiate female table
tennis athletes, coming from the eight
colleges competing in the school year 2007-
2008 Women’s National Collegiate Athletic
Association (WNCAA) tournament. The
WNCAA is a voluntary, non profit schools-
based athletic organization that caters only
to women’s sports in which a number of
prestigious Metro Manila women’s colleges
have participated in since the 1970’s.

The respondents have been with the team a
nd with their coach for a minimum of six mo
nths, have competed in at least one major tou
rnament, numerous tune-
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up games, thus allowing sufficient time for a
coach-

athlete relationship to develop ( Jowett and
Ntoumanis, 2004) and, as well as the establis
hment of a motivational climate. According
to some researchers (Miller & Roberts, 2004
; Reinboth and Duda, 2006), the perceived
motivational climate is likely to be
established within 2-6 weeks.

Based on the developed criteria for
determining the skill level of the participants
(see 1.5 Definition of Terms), there were

three (3) beginners, twenty four (24)
intermediate and ten (10) advanced level
female athletes. These beginners (n=3)

became involved or were represented in this
study so that their respective schools could
meet the demands of completing a team line-
up. These schools state that they have
limited number of students trying out for the
team and in so doing have to submit a lineup
from these prospective trainees. All the
participating schools have at least one or
more intermediate level athletes, whereas the
advanced level athletes (10) are only coming
from two participating schools.

The questionnaires’ initial portion
included a request for athletes to answer
truthfully and guaranteed them anonymity of
responses. The researchers requested for the
respondents to indicate their age, year level,
as well as sought for the coaches’ assessment
in determining the skill level of their
athletes based on the simple criteria or level
characteristics.

Due to the absence of a standardized
criteria or tool for the assessment of table
tennis athletes’ skill performance, the
researchers, together with the coaches,
identified the characteristics of the athletes
in determining their skill level classification.

The simple level characteristics are
determined by the athlete’s skill
development, number of years playing

experience and the present credentials in
terms of competition experience and general
tournament results.

2.3 Instrumentation

To find out the athletes” perception of
the prominent motivational climate goal
structures created by the coach and co-
players, the researchers opted to utilize and
apply the updated and improved version, the
Perceived Motivational Climate in Sport
Questionnaire — 2 (PMCSQ-2) developed by
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Newton, Duda and Chi (2000) and consists of
33 items. This has also been examined,
validated, and used as a reliable
questionnaire to a quantity of studies (i.e.
Balaguer et al., 1997; Cervell’'o & Santos-Rosa, 2000;
M.Fry and M. Newton, 2003; M. Reinboth, & J.L. Duda,
2006; J. Murcia, E. Gimeno and D. Coll, 2007;). It is
a structured tool and a sport specific
measure of the perceived motivational
climate operating on sport teams, which is
labeled as mastery climate (task-involving)
and performance climate (ego-involving).

The female athletes’ perceptions of
motivational climate in their respective table
tennis programs have been determined by
this 33-item measure drawn from the most
recent Perceived Motivational Climate Sport
Questionnaire — 2 (PMCSQ-2; Newton et al.,
2000). It consists of 17 mastery-involving
and 16 performance-involving climate items
(see Table 1).

In accomplishing the questionnaire,
the respondents were asked to think about
how they felt about playing for their
particular team over the course of the season.
Each item is preceded by the stem ‘On this
team...” and responses were indicated by
using a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree).
The participants’ response on each scale was
averaged to yield a scale score. Mean scale
scores were computed. The greater or higher
their scores are on each construct, the
greater is their perception of that climate.
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TABLE 1 - Perceived Motivational

Climate

in Sport Questionnaire— 2 Items for Mastery
Climate and Performance Climate (Newton,

Duda, & Chi, 2000)

Items for Mastery-
Focused Climate

Items for Performance-
Focused Climate

(17 items) (16 items)

1. On this team, the | 1. On this team, the
coach wants us to try | coach gets mad when a
new skills player makes mistakes.

2. On this team, each | 2. On this team, the
player  contributes in | coach gives most of his
some important way. or her attention to the

stars.

3. On this team, the [ 3. On this team, the
coach believes that all of | coach praises players
us are crucial to the | only when they outplay

success of the team.

teammates.

4. On this team, players
feel good when they try
their best.

4. On this team, the
coach thinks only the
starters contribute to the
success of the team.

5. On this team, players
at all skill levels have an
important role on the
team.

5. On this team, players
are taken out of a game
for mistakes.

6. On this team, players
help each other learn.

6. On this team, players
are encouraged to outplay
the other players.

7. On this team, the
coach makes sure players
improve on skills that
they’re not good at.

7. On this team, the
coach has his or her own
favorites.

8. On this team, players
feel successful when they

8. On this team, the
coach yells at players for

improve. messing up.

9. On this team, each | 9. On this team, only the
player has an important | players with the best
role. ‘stats’ get praise.

10. On this team, trying
hard is rewarded.

10. On this team, players
are punished when they
make a mistake.

11. On this team, the
coach encourages players
to help each other.

11. On this team, the
coach makes it clear who
he or she thinks are the
best players.

12. On this team, the
coach emphasizes always
trying your best.

12. On this team, players
are ‘psyched’ when they
do better than their
teammates in a game.

13. On this team, players
are encouraged to work
on their weaknesses.

13. On this team, if you
want to play in a game
you must be one of the
best players.

14. On this team, the
focus is to improve each
game/practice.

14. On this team,
the top players
noticed’ by the coach.

only
‘get

15. On this team, the | 15. On this team, players
players really ‘work | are afraid to make
together’ as a team. mistakes.

16. On this team, each | 16. On this team, the
player feels as if they are | coach favors some
an important team | players more than others.
member.

17. On this team, the

players help each other
to get better and excel.
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2.4 Procedure

Consent was obtained from the
respective school’s College  Athletics
Coordinator (CAC) to conduct this study.
The CAC signed an endorsement letter to the
team coaches, trainers, and athletes to
encourage them to respond to the
questionnaire. Request for participation was
made to coaches, trainers, and athletes of the
different WNCAA table tennis teams for
athletic season 2007-2008.

Upon verbal agreement with the
coaches or trainers and the athletes, the
researchers briefly mentioned the purpose of
the study to the team. The questionnaires
were administered by the researchers. The
respondents were encouraged to answer the
questionnaire with honesty and to clarify
statement items if there was any difficulty
understanding them. They were also
informed that their involvement in the study
is voluntary and that the results will be
treated with utmost confidentiality.

Questionnaires were administered to

all official WNCAA table tennis enlisted
eligible athletes at the start of their
respective practice sessions, which took
about 15-25 minutes to accomplish. The

instrument (PMCSQ-2) was administered to
the teams on March 14-15, 2008 or before
the end of the 38" WNCAA athletic season
to ensure that a motivational climate was
established. The researchers chose to
administer the instrument near the end of
this season, because we believe that within
the  particular level (collegiate), the
participants are relatively changing their
perceptions depending on the coach-created
environment and/or which part of the
training season (off-season, pre-season, or
competition phase).

Upon completion, the accomplished
questionnaires were collected and placed in
an envelope and were classified per team.
The results were tallied and tabulated for
statistical treatment and analysis.

2.6 Statistical Treatment of Data

The descriptive statistics — mean and
standard deviations — was used to determine
the perceived motivational climate of the
respondents.

The scores were then grouped and
categorized accordingly to characterize the
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level or scale of the perceived performance
and mastery climates of the respondents, as
shown in Table 2. The range of scores was
computed by subtracting the lowest scale
(which is 1) from the highest scale (that is,
5) and dividing the difference by the number
of selected group intervals, which is 5. Thus,
an interval of 0.8 was obtained for each
weighted mean score group.

Table 2 — Perceived Motivational Climate Description
of Mean Scores

Description of Perceived | Range of Scores
Motivational Climate
Very High 42-5
High 3.4-4.19
Moderate 2.6-3.39
Low 1.80-2.59
Very Low 1-1.79

The analysis of variance (ANOVA)
was used in determining if there was an
important difference on the perceived
motivation climate among the WNCAA table
tennis school teams, as well as, among the
different skill levels of athletes (i.e.,
according to beginner, intermediate and
advanced skill levels). Computations for the
descriptive statistics and ANOVA were run
through the Statistical Package for Social
Science (SPSS).

3. PRESENTATION AND DISCUSSION
OF RESULT

This chapter
gathered through the
used in the study.

the data
instrument

presents
research

The data gathered through the
questionnaire  were presented in the
following section which tackles the answer
to each of the research hypotheses, mainly
focusing on the Perceived Motivational
Climate among the WNCAA table tennis
school teams and across all skill levels.

The following figures (Figure 2 and
Figure 3), displayed the frequency on the
distribution of responses according to the
perceived mastery and performance climate,
its mean and standard deviation among all
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the athletes
teams.

in the eight WNCAA school

In Figure 2 it can be gleaned that
among the thirty seven respondents, nine of
them, which is the highest frequency,
obtained a total weighted mean score of
(reflect value) on the Mastery Climate. This
shows that the perceived mastery climate of
these respondents is very high.

It likewise showed a total mean score
of 4.5199 with a standard deviation of
0.36248. This strongly suggests that the
respondents among the eight WNCAA school
teams perceive a strong or a very high
mastery climate (see Table 3 for the
Description of Mean Score).

Frequency

Mean =4.5199
Std. Dev. =0.36248
N=37

|

3.00 350 4.00 450 5.00

mastery

Figure 2 — Frequency of responses for the
Mastery Climate Item Scales

Figure 3 likewise presents the
frequency of responses for the perceived
performance climate item scales. It

displayed that among the thirty seven (37)
respondents of the WNCAA school teams, the
highest number, which was eleven (11),
perceived the performance climate and their
respective teams as moderate. Meanwhile,
the least number of responses generated very
low and high scores. The total mean score of
2.6453 likewise indicated that the degree of
the perceived performance climate among the
respondents from the eight WNCAA school
teams is moderate.
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Frequency

Mean =2.6453
Std. Dev. =0.56097
N=37

0= T T T
1.00 150 2.00 250 3.00 350 400

performance

Figure 3 - Frequency of responses for the
Performance Climate Item Scales

Table 3 presents the corresponding
mean scores, standard deviations and
description of the perceived motivational
climate of the thirty seven athletes grouped
according to the WNCAA table tennis school
teams.

Table 3- Perceived Motivational Climate of
Respondents by School

Perceived Motivational
N Climate
School Mastery Performance
Mean Desc. Mean Desc.
>
1 4.36 VHigh 2.53 Low
2 ° 4.89 VHigh 3.2 Mod
3 ! 4.65 VHigh 2.53 Low
4 N 4.62 VHigh 2.58 Low
5 ° 4.38 VHigh 271 Mod
6 N 4.53 VHigh 2.89 Mod
7 : 4.14 High 1.77 Viow
8 ¢ 4.46 VHigh 2.53 Low
Total/Ave. 37 4.52 VHigh 2.645 Mod

In the data gathered half of the school
teams obtained a low mean score description
in the perceived performance climate while
three school teams had a moderate mean
score. Only one school team (School 7, n=3)
got a result of a very low perceived
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performance climate. Among the three
moderate scores of the school teams one,
which is School 2 (n=6), got the highest
value of 3.2 whereas School 7 registered the
lowest mean score of 1.77.

In the perceived mastery climate
seven out of eight school teams revealed a
result of a very high mean score description
ranging from 4.36 to 4.89. Only one school
team (School 7) scored 4.14 which s
equivalent to a high description. The highest
mean score (4.89) is obtained by School 2
and the Jlowest mean score (4.14) is
registered by School 7.

Looking closely at Table 3, it can
also be noted that Schools 2 and 7 garnered
the highest and lowest weighted mean scores
respectively in both of the two high order
scales of the perceived motivational climate
namely performance and mastery climate.

Still based on Table 3, the general
mean is 2.645 for the perceived performance
climate with a moderate mean score
description while in the mastery climate it
presented a very high mean score description
with a general weighted mean of 4.52.

Results showed that the athletes
scored moderate in performance climate
score and very high in the mastery climate.
From all eight schools, the study revealed
that the predominantly perceived
motivational climate of athletes was a
perceived mastery-involved climate.

The results therefore suggested that
the majority of the athletes among all the
school teams view that their coach and
teammates gave importance to personal
improvement and progress through high
effort and mastery in playing table tennis or
task execution in a way that they
experienced more satisfaction from skill
learning and accomplishing tasks as bases
for recognitions and rewards as well as for
them to achieve competence and success. As
perceived by most of the respondents, the
performance climate situations show a lesser
prominence, where comparisons of
performance and ability with peers were
seldom observed.

As suggested in the literature
concerning the female gender in relation to
the goal perspectives and eventually their
motivational climate, previous research (e.g.,
Duda, Chi, Newton, Walling & Catley, 1995;
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Duda, Olson, & Templin, 1991; Newton &
Duda, 1993; Chie-der et al., 2003; Reinboth
& Duda, 2006) indicated that the present
group of female athletes were strongly task-
oriented, recorded higher scores in perceived
mastery climate than male players and
reported higher perceptions of task-involving
coach and peer motivational climates.

As suggested in previous research (e.g.,
Duda, Chi, Newton, Walling & Catley, 1995;
Duda, Olson, & Templin, 1991; Newton &
Duda, 1993; Chieder et. al., 2003; Reinboth
& Duda, 2006), female athletes are strongly
mastery-involving and/ or task-oriented
rather than performance-involving or ego-
oriented. The above results support previous

findings that female athletes have the
tendency to have higher perceptions of
mastery or task-involving coach together

with peer (teammates) motivational climate
and lower scores in perceptions of
performance or ego-involving coach and peer
motivational climate.

Results from Table 4 indicated the
sample size, means, standard deviations and
score descriptions among the WNCAA table

tennis athletes by skill level that was
according to beginner, intermediate, and
advanced levels.
Table 4 - Perceived Motivational Climate of
Respondents by Skill Level
Perceived Motivational Climate
Skill N Mastery Performance
Level
Mean Desc Mean Desc
Beginner 3 4.627 VHigh 2.583 Low
Intermediate 24 4.488 VHigh 2.62 Mod
Advanced 10 4,565 VHigh 2725 Mod
Total/Ave. 37 452 VHigh 2.645 Mod
In the beginner’s skill level (n=3),

the perceived performance climate has a low
mean score description with a weighted mean
of 2.583. In the mastery climate, the
beginner’s mean is 4.627 which obtained a
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very high mean score description. The
beginner’s level sample size was not
excluded from the statistical treatment due to
the fact that it is still part of the total
population, represented by two schools,
being conducted in the study. Subsequently,
in the intermediate level (n=24), it shows
that the perceived performance climate’s
weighted mean is 2.62 which is described to
be moderate. On the other hand, the data had
a very high score description of the
perceived mastery climate at which it
obtained 4.488 mean score. In the third skill
level which is the advanced level (n=10), the
weighted mean obtained for the perceived
performance climate is 2.725 described to be
of a moderate score result and a very high
mean score of 4.565 for the perceived
mastery climate.

The pattern of results of the mean
scale score obtained in the performance
climate is expected — that the order of skill
level would be the advanced level as the
highest score, followed by the intermediate
and then lastly the beginner’s level. This
indicated that as revealed by Seifriz et al.,
(1992), the higher the skill level or
competence the more likely they would be
associated with the performance-involved
setting. Surprisingly however, looking at
Table 4 concerning the mastery climate mean
scale score among the three skill levels,
though it is assumed and expected that the
beginner’s level would garner the highest
mean scale score since they are the ones who
receive more of the step-by-step instruction
and error correction, it is unexpected that the
intermediate level would register a lower
mean scale score (4.488) compared to the
score of the advanced level (4.565). The
pattern had a slight shift in the expected
order on the outcome of the mean scale
scores in the mastery climate. Two main
explanations have been offered to account
for the result: (1) it may be due to a larger
sample size or that the bulk of the
respondents is at the intermediate level (n =
24) versus the advanced level respondents (n
= 10) and beginner’s level (n=3) ; and (2)
since the intermediate level are in a
transition, with the basic skills already
attained and quickly aspiring to go up a level
higher, when complex movements and skills
are increased there is that tendency for them
to have difficulty in making big adjustments
in receiving more tactical instruction and
precise information that would result to
performance worry and tension (Newton &
Duda, 2000). It is thus speculated that this
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would occur only at an advanced level as it
is in this level that most of the practice time
is spent on the cognitive and tactical aspect
of the sport.

In summary across all skill levels, the
general weighted mean of the performance
climate was described to be of a moderate
mean score description with a result of 2.645,
while the perceived mastery climate’s
general weighted mean was described to be
very high obtaining a score of 4.52.

In accordance with previous studies,
research reveals that having a moderate to
high in both motivational climates -
performance and mastery - is more likely to
have positive motivational responses
compared to having a profile that is low in
perceived performance as well as a mastery
climate (Dorobantu and Biddle, 1997;
Goudas et al., 1994; Roberts et al., 1996;
Standage and Treasure, 2002). According to
the abovementioned researchers, this is also
the model that has the second most positive
outcome. The first indicating a high
description in both performance and mastery
climates.

Results also revealed that across all
skill levels, the predominantly perceived
motivational climate of the athletes
demonstrated a mastery-involved climate
since it obtained a very high mean scale
score. Among the three skill levels only the
beginner’s level had a description of having
a low weighted mean scale score on the
perceived performance climate and had the
highest mean score in the mastery climate.
This result was assumed and that it is
congruent to the study made by Castaneda
and Gray (2007) stating that the optimal
focus of attention for highly skilled batters
is one that does not disrupt procedural
knowledge and permits attention to the
perceptual effect of the action, whereas the
optimal focus of attention for less-skilled
batters is one that allows attention to the
step-by-step execution of the swing.

Balaguer, Duda, Atienza and Mayo
(2002) found similar results when examining
the relationship of perceived motivational
climate created by the <coach and
dispositional goal orientation with team
member’s  perceptions of  their  skill
improvement, and their satisfaction with
their personal and the teams level of play,
competitive results, coach’s instruction and
attention among elite female handball
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players.

The results wherein the advanced
level group obtained a very high mean scale
description of a perceived mastery climate
and a moderately high score on perceived
performance climate is congruent with other
findings or thus explains the findings of the
study according to Ericsson et al., (1993),
Treasure (1997, cited in Dahdal et al.,1998)
together with an extended study by Simon
and Chase’s (1973) work that it is due to
deliberate practice theory that those with
high skill level possess a quality that has

high levels of effort and attention in
executing tasks for the reason that they
spend more time and attention during

training and in which requires high level of
training or practice

However, to most of the related
studies (Seifriz, Duda and Chi, 1992; Dahdal
et al., 1998; Castaneda and Gray, 2007), the
present results do not necessarily suggest or
greatly support the same findings which
basically states that, perceptions of a
performance climate (ego-involving) have
been linked to the view that one must have
inherently high ability to be successful
and/or would foster greater levels of
perceived competence among athletes. Their
indications likewise suggested that those
who perceive themselves as being highly
competent adopted a mentality associated
with competitive outcomes, rather than skill
improvement. This rather does not hold true
to the results of the present study since the
athletes across all skill levels particularly
the advanced level displayed a high amount
of mastery-involving climate characteristics
and a lesser prominence on the performance-
involving climate and this may be due also
to the very nature of the respondents being
females. Over and over again there is much
literature stating that females do not tend to
demonstrate their ability in competitive
situations, unlike males (White & Duda,

1994, cited from Petherick & Weigand, 2002).

On the other
related studies still

hand, findings from
hold meaning in one
aspect wherein based on the descriptive
statistical results of the present study,
although the participants across all skill
levels registered a predominantly perceived
mastery motivational climate, it is still to be
noted and expected that among the skill
levels, the advanced level registered the
highest mean score (moderate description) in
the performance climate indicating that as
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revealed by Seifriz et al., (1992), the higher
the skill level or competence the more likely
they would be associated with the
performance-involved setting; and also in the
study conducted by Ames (1992) stating that
a performance-oriented climate, with its
emphasis upon social comparison, high
ability children would seem to thrive in
either environment and in which, conversely,
can be particularly harmful to low ability
youth (Ames, 1992).

Table 5 shows the mean and standard
deviation of the respondents in all skill
levels.

Table 5 - SPSS

Descriptives

59 Confidence Interval fo
Mean
N Mean _ftd. Deviation|Std. Error |Lower Bound|Upper Bound] Minimum |Maximum

performance Beginner 3| 25833 28183 | 16271 1.8832 3.2834 231 2.88
Intermediatq 24 | 26198 .56803 | .11595 2.3799 2.8597 156 3.94
Advanced 10 | 2.7250 63751 | .20160 2.2690 3.1810 144 3.56
Total 37 | 2.6453 56097 | .09222 2.4582 2.8323 1.44 3.94
Beginner 3| 46275 .34467 | 19900 37712 5.4837 4.24 4.88
Intermediatd 24 | 4.4877 .36611 4.3331 4.6423 329 5.00
Advanced 10 | 4.5647 .38443 4.2897 4.8397 3.94 5.00
Total 37 | 45199 .36248 4.3990 4.6407 3.29 5.00

mastery
07473
12157
.05959

The analysis using ANOVA (SPSS)
was also wutilized. While in Table 6, it
revealed that there is not enough evidence to
conclude that the athletes from three
different skill levels have significantly
different perceived performance motivational
climate scores, F(2,34) = 0.137, p = 0.872,
whereas the perceived mastery motivational
climate scores obtained an F (2, 34) = 0.291,
p=0.749.

Table 6 - SPSS
ANOVA
Sum of
Squares df Mean Square F Sig.
performance Between Groups .091 2 .045 137 .872
Within Groups 11.238 34 .331
Total 11.329 36
mastery Between Groups .080 2 .040 291 749
Within Groups 4.651 34 137
Total 4.730 36
In view of that, the outcome of

results may be mainly due to the different or
varying number of respondents in the study.
Therefore, there is not enough evidence to
conclude (not enough to substantiate the
evidence) or to say that there is a significant
difference between the perceived
motivational climate of athletes among all
the WNCAA school teams and across all skill
levels. Thereby, the results of the present
study on the perceived motivational climate
of the WNCAA table tennis athletes does not
show any disparity in skill level and thus
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still indicated the importance or emphasis of
a mastery climate in promoting positive
psychological outcomes in the table tennis
teams.

In this study it was able to confirm
that the hypothesis was true, that there were
no significant differences among all the
WNCAA table tennis school teams pertaining
to their perceived motivational climate and

similarly as with across the three skill levels.

Indeed as hypothesized, no coaches and
teammates emphasized a performance-
involved climate in their teams.

Moreover, the findings of this study
would add insight in identifying factors that
may be related to the performance of the
WNCAA table tennis athlete by providing
them with enhanced psychological skills
training and appropriate team climate.

4. SUMMARY, CONCLUSION AND
RECOMMENDATION

4.1 Summary of Findings

This research sought to identify the
perceived motivational climate among the
eight WNCAA table tennis school team
athletes and to determine the perceived
motivational climate of athletes across all
skill levels namely, beginner, intermediate,
and advanced level. To come up with the
output, this study concentrated on the two
high order constructs of the perceived
motivational climate namely, the mastery and
performance climates. From all eight school
teams, the findings of this study showed that
the predominantly perceived motivational
climate of athletes was a perceived mastery-
involved climate. The gathered data
revealed that the athletes (n = 37) across all
skill levels showed low to moderate mean
scale score in performance climate score and
very high in the mastery climate.

Results in this study were able to confirm
that the hypothesis is true, in which there
was no significant difference among all the
WNCAA table tennis school teams pertaining
to their perceived motivational climate and
consequently same as with the three skill
levels which proved that their perceived
motivational climate have no significant
differences at all. Indeed as hypothesized, no
coaches and teammates emphasized a
performance-involved climate in their teams.
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Our findings confirm our hypothesis that
the coaches and teammates’ support may
significantly  contribute to the team
performance of female table tennis athletes
and the motivational climate specifically,

mastery-involved climate, adapted by the
coach and the teammates.
According to achievement goal

theory (Nicholls, 1989; Ames, 1992; Dweck,
1999), individuals are more likely to be
optimally motivated when task-involved. In
sport, for example, this adaptive pattern is
predictable whether the athlete perceives
skill level to be high, or realizes that his or
her competence is inferior. Why should this
be? The answer is that when task-involved,
concern is with improving and giving one’s
all. Regardless of ability level, athletes
should try to identify areas in which they can
develop. Moreover, when task-involved,
athletes judge their level of competence in

terms of their own progress and effort.
Consequently, an athlete’s sense  of
confidence is more buoyant when task-

involved (cited from Cockerill, 2002).

The researcher found these results
very intensely motivating in the current work
as a coach in the different areas in table
tennis. By knowing the findings of the study,
it was well thought of that such team
motivational climate created by the coach
enrich and encourage the quality of athletes’
sport experience and well-being. On the side
of the psychological development of the
athlete, the researcher believes that the
coach plays an important role in providing a
mastery-involved climate emphasizing effort
and improvement in the learning process,
value of interaction, hardwork, cooperation,
enjoyment, and sustainability in the sport
shall be fostered. As pointed out by the
studies of Smith and Smoll (1996) and Baker
et al. (2003), they indicated that the quality
and quantity of training and environmental
factors would influence the acquisition of
sport proficiency (or sport expertise). This
evidently indicates that these two elements
are crucial predictors of attainment. These
researchers also added that adequate
coaching is also one important possession of
resource and that the coach is an important
social agent in the sport activities.

Clearly, as thus emphasized by Fry &
Newton (2003), that when young players
perceive a highly task-involving
motivational climate, their experience seems
to be greatly enhanced, and perceptions of an
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ego-involving climate may turn young
players away from a program. This is what
the study would aim to discover and find out,
that the female table tennis athletes would be
able to continue and sustain their
involvement or participation in their sport as
well as having a fruitful sporting experience
(feel valued as individuals beyond their
athletic roles and responsibilities) by
emphasizing a mastery-involved climate in
their respective school teams. In such a
perceived motivational climate, if there is an
improvement in the individual, therefore, the

team in general gets better and performs well.

Furthermore, the findings of this
study  would provide a meaningful
implication to coaches and athletes alike that
in identifying factors that may be related to
a better over-all performance and
development of the WNCAA athlete, either
physically and more so of the psychological
skill aspect, would enforce a team climate
that is deemed necessary.

4.2 Conclusion

Based on the findings of the study the
following conclusions were drawn:

1. The identified perceived
motivational climate of the female
table tennis athletes among all
WNCAA school teams is
predominantly mastery-involved.

2. The degree of the
motivational climate deemed as
more prominent by the WNCAA
table tennis athletes across all skill
levels is a mastery-involved climate
indicating a very high mean scale.

perceived

3. The responses of the athletes in the
two constructs according to the
advanced and intermediate levels’
degree on their perception of the
motivational climate is Very High
Mastery  Climate - Moderate
Performance Climate; whereas in
the beginner’s level, registered a
Very High Mastery Climate — Low
Performance Climate.

4. The hypothesis that there was no
significant difference between the
perceived motivational climate
among all the WNCAA table tennis
school teams was accepted and
confirmed.
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5. In this study, it confirmed and
accepted that there was no
significant difference between the
perceived motivational climate of
the WNCAA table tennis athletes
across all skill levels specifically in
the beginner, intermediate, and
advanced level.

It is notable that the capacity of the
coach (since the availability of coaching is
one essential resource and is proven that it
can significantly influence the ability of the
athletes to engage in high quality training or
competitive/positive sport setting or for
acquiring success in performance) to enforce
or devise an environment that fosters the
most favorable learning thus becomes one of
the most significant keys to an athlete’s
development and eventually achieving
success. In view of the fact that most of the
respondents or the bulk percentage of the
respondents (n = 24) classified as having an
intermediate skill level, it is therefore
imperative that the coaches in these teams
reinforce. more of the mastery-involved
climate. It is also important to understand
the role of the coach in supporting the
participants’ development as true athletes
and that these results therefore extend
Balaguer et al.’s (2002) findings by
demonstrating that perceived motivational
climate is a source of athletes’ perceptions
of their team properties.

As indicated by the results, since the
school teams registered a high mastery
climate, coaches  with beginners  or
intermediate athletes should focus on the
proper fundamentals of the sport or primarily
technical instruction and later build up on
the tactical side of the sport by means of
reinforcing more of the mastery climate
which is the more suitable setting to utilize
this. Likewise, it is also for this reason that
for the female athletes to continue
participation in this sport having a high
degree of  support, equal attention,
enthusiasm and better facilitation skills is
preferable to this level. These qualifications
and strategies be applied to beginners and
intermediate levels, a different level of
facilitation skills would be also required to
athletes in advanced levels or even the elite
level since being highly skilled requires a
balance of both climates or should be high
on both is the more adaptive pattern.

Having said this, clearly, both the practice
structure and the domain specific-knowledge
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of coaches are highly relevant to the
progression, sustained
participation/involvement, and development
of the female table tennis athletes in the
sport. Thus, nurturing these athletes in these
skill levels is imperative far more beyond
the technical expertise, advancement without
high psychological abilities, and tactical
nature of the sport.

The results are, however, only
based on a homogenous sample in nature. It
only applies to the female table tennis
athletes competing in the team event of the
WNCAA. These are athletes playing an
individual sport and who are in a team
performing interdependent tasks. This would
correspond with Newton et al. (2000),
Seifriz et al. (1992) and Walling et al.’s
(1993) suggestions that the more athletes
perceive their coaches as emphasizing
cooperation between teammates, individual
members’ contributions to the team’s efforts,
the more they perceive their team as a whole
centered on the group’s task even if they
perform their individual events. The present
results, though, may not be generalized to
other competitive levels and male teams.

Results obtained clearly indicate that the
school team’s motivational climate created
by the coach and teammates valued
encouragement and positive reinforcement,
that athletes under their care would report
having more positive experiences with their
sport and teammates, having more of
technical instruction rather than offering
harsh feedback, then they would more likely
stay in the program, have lower levels of
anxiety or pressure/tension, and report a
high level of self-esteem for the coming
athletic season. Consequently, this will
increase the likelihood that the female
athletes’ participation in table tennis will be
sustained and enhanced over time.

4.3 Recommendations

In the light of the conclusions drawn,
the following are recommended:

1. The data set was quite small and
needs to be expanded. Having a
larger sample size and cross-
section of various age groups
(with  equal distribution) is
suggested in order to establish an
expanded knowledge base and
concern regarding issues of
motivation.
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Investigate and examine further
the interaction between the
Mastery Climate and
Performance Climate employing
the two-way ANOVA theory.

It would be important for future
research to interview, survey, and
observe (a qualitative study
appropriate to this type of study)
a coach, an individual player or a
team to obtain a better picture of
the actual motivational climate in
a team setting at different phases
of the athletic season.

This study should be replicated
with athletes of both genders
(since this study only examined a
female athletes’ perception of the
motivational climate of the coach
and teammates created in the
table tennis teams competing
only in the WNCAA); different
sport disciplines (individual or
team sport); several skill levels
(possessing higher vs. lower
degrees of ability); and from
different training phases of a
particular sport program, in order
to determine, in a more reliable
way, the interaction and interplay
that exists between the
motivational variables.

Likewise, it could also be
directed towards later on
designing a developmental
program that intensifies and
improves not only the physical
aspect of the sport but also the
psychological skill training
suitable for the WNCAA table
tennis teams.

It would seem that additional
research should also be required
to understand some other factors
or concerns which influence
differing motivational climate of
athletes or the coach’s perception
themselves. A coach having to
answer or respond to a different
or their own version of a
questionnaire pertaining to their
preferred motivational climate.
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Abstract: The purpose of this study was to find out the sports students’ motives for participating in table tennis sport
course at the Faculty of Kinesiology in Zagreb. The research aim was to provide findings for better planning of the
programs. The subjects of this research were 138 students (114 males & 24 females), who took the course in table
tennis at the University of Zagreb, Faculty of Kinesiology (KIF). The questionnaire used in this investigation to assess
students’ motivation consisted of 30 items. It was designed by Gill, Gross & Huddleston (1983) and is called
“Participation Motivation Questionnaire”. The PMQ was distributed to the subjects at the end of the semester. The data
were analyzed by descriptive statistics, factor analysis and one way ANOVA. To analyse the motivational space the
main component method was used and the number of factors was determined after Varimax rotation Method with
Kaiser Normalization.

The top three motives for choosing table tennis were: “l Want to stay in a good shape;,” “I love doing things | am
good at;,” and “I want to stay in good physical shape and healthy”. It is interesting that females have the same top three
motives as males and that the values are even higher than by males. For the sports students their intrinsic motivation is
important and that’s why at the bottom of the results scale there are assertions about extrinsic factors such as: “My
parents and friends want me to compete”, “I like to feel important” and “I want to be popular”. The obtained results also
indicate students’ preference for a wider variety in table tennis, an increase in the challenge level in physical education
classes and an increase in student motivation for participating in table tennis activities with higher demand of physical
preparation.

Key words: table tennis, motivation, university sports students

1.0 INTRODUCTION elementary and secondary schools as well as at the
faculties.

Table tennis enjoys quite large popularity among . .
people in Croatia. First table tennis games took place in In the_ framework of physical and health education
1902, in the national library in Donji Miholjac. In 1939, at the University of Zag_reb, stud_ents can, among other
Table tennis Federation was founded and after sports, choose table tennis as their main sport.
proclamation of independency of Republic Croatia,
Croatian Table tennis Federation was founded in 1991
as one of the first sports organisations which nowadays
count’s almost one hundred clubs. Beside in clubs,
table tennis is played in elementary and secondary
schools, at the universities and in the dorms.

University of Zagreb counts about 60.000 students
from all over Croatia, which have various interests and
knowledge in sport activities.

Specificity of Croatian universities, despite other
European universities, is PE education, which is
obligatory during first and second year of studying and

World famous Croatian table tennis players with ! ; )
has been introduced as electoral subject on senior years.

remarkable international results are: Zarko Dolinar,
Dragutin  Surbek, Antun Tova Stipanci¢, Branka

Batinié, Tamara Boro§ and Zoran Primorac. Contemporarily and attractiveness are significant

characteristics of PE education, they tribute in
educational sense and have general positive influence

Their successful sports careers have encouraged .
on the anthropological status of students.

development of table tennis in Croatia [3].Table tennis,

in Croatia, is included in educational process in L . . .
It refers primarily to the imperative of preserving

health and its improvement, as well as acquisition of
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certain volume of motor information for rational and
substantial usage of free time.

Analysis results of male and female student's
interest confirm popularity or all racket sports, as
tennis, table tennis, squash and badminton.

Faculty of Kinesiology in Zagreb is one of 33
faculties of the University of Zagreb.

Faculty's educational plan consists of, among others,
obligatory and electoral courses, theoretical and
workouts. Table tennis is electoral course and is
offered to students since 2006. In frame of 30 hours of
theory and workouts, students acquire knowledge of
basic elements of table tennis game techniques and
tactics, as well as methodical procedures in the process
of acquisition of game elements.

In year 2006 electoral course TABLE TENNIS was
elected by 69 students (winter and summer semester),
in year 2007, 109 students, and in year 2008 there were
155 students.

Motivation processes are part of learning process in
any human activity. According to Horga [2], the
relationship between the motivational factors and the
learning process is best reflected in the Hull-Spencer
learning theory, expressed as the equation that the
excitation potential, i.e. the desire to manifest
knowledge equals the product of the motivating energy
and the strength of knowledge.

Motivation has been the subject of research in many
sports, but up to now, table tennis, as new sport at
Faculty of Kinesiology, has not been in the focus of
researchers.

The aim of this study was to identify students’
motives for participating in table tennis sport course at
the Faculty of Kinesiology in Zagreb. The purpose of
this research was to provide findings for better
planning of the programs.

2.0 METHODS

2.1. Subjects

The subjects of this research were 138 students
(114 males & 24 females), aged 18 to 22 vyears,
attending classes of Table tennis course at the
University of Zagreb, Faculty of Kinesiology (KIF).

2.2. Variables

The Gill, Gross & Huddleston (in Horga, [2])
questionnaire, called  “Participation = Motivation
Questionnaire”, was used in this investigation.. The
PMQ was distributed to the subjects at the end of the
semester. Thirty items quote following reasons to
engage in table tennis with a distinct component:
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Skills (SPOS)

Friends (PRI1J)
Winning (POBJ)
Energy (ENER)

Travel (PUT)

Fitness (FORMA)
Experience (DOZI)
Team work (GRUPR)
9. Parental wish (ZELA)
10. Ability (SPRET)

11. New friends (NOVIP)
12. Expression of personality (OSOB)
13. Relaxation (OPUS)

14. Awards (NAGR)

15. Good techniques (TEH)
16. Work (RAD)

17. Actions (AKC)

18. Socializing (DRUZ)
19. Out of home (KUCA)
20. Competitions (NATJ)
21. Important (VAZN)
22.Group (EKIP)

23.To be better (BOLJI)
24. Health (ZDRAV)
25.To be popular (POP)
26. Challenge (1ZAZ)
27.Work of coach (TREN)
28. Awards (NAGR)
29.Fun (ZABA)

30. Sport Equipment (OPR)

N~ WNE

The items were arranged in such a way that
each participant marked his/her level of agreement or
disagreement with each statement by numerical marks
1-5 (a five-grade scale of the Murphy-Likert type).

2.3. Methods

The basic statistical parameters of the variables
were calculated. To analyse the motivational space the
main component method was used and the number of
factors was determined after Varimax rotation method
with Kaiser Normalization.

3.0 RESULTS AND DISCUSSION

The analysis of response frequency to particular
levels on the Likert scale, as well as the average results
and standard deviations of the questionnaire items, led
to conclusion that, among the motives for engaging in
sports, the highest mean values were ascribed to all
benefits which sport gives. It is interesting that females
have the almost the same motives as males and that the
values are even higher than by males. The top four
motives (Table 1.) for choosing table tennis were: “I
want to stay in good physical shape and healthy;” (V24.
ZDRAV), “l want to keep myself in form;” (V6.
FORMA) “I like to do what | am successful at;” (V12.
OSOB), and “I Want to have a fun” (V29. ZABA).
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Only in one variable, there is a significant
difference between male and female students (V5.
PUT). Namely, female students choose certain sport
(table tennis), to realize their aspiration for travelling,
while male students consider that variable less
significant.

As it can be concluded out of results (Table 1), for
the sports students their intrinsic motivation is
important and that’s why at the bottom of the results
scale there are assertions about extrinsic factors such
as: “My parents and friends wants me to compete”, “I
like to feel important” and “I want to be popular”.

Results shown in the research can be presumably
explained by the fact that the questionnaire was
conducted in the selected group, among the kinesiology
students, whose idea of sports benefit is very closely
linked to their choice of any sport.

Table 1 Basic statistical characteristics and ANOVA

Men Woman
Std. Std. F F-sif

Var N Mean Dev. N Mean Dev. ¢
V1.SPOS 114 4,49 ,707 24 4,67 ,565 1,300 ,256
V2. PRIJ 114 4,24 .944 24 4,63 ,576 3,754 ,055
V3. POBJ 114 4,44 729 24 4,42 ,584 ,019 ,890
V4. ENER 114 4,30 677 24 4,58 ,654 3,552 ,062
V5. PUT 114 3,96 1,080 24 4,63 ,647 8,304 ,005
V6. FORMA 114 4,69 ,551 24 4,88 ,338 2,422 122
V7.DOZI 114 4,47 ,641 24 4,75 442 4,043 ,046
V8. GRUPR 114 4,09 847 24 4,38 770 2,349 ,128
V9. ZELJA 114 3,01 1,279 24 3,25 1,113 735 ,393
V10. SPRET 114 4,14 ,986 24 4,33 917 778 379
V11. NOVIP 114 431 ,832 24 4,54 179 1,610 ,207
V12. 0SOB 114 4,67 527 24 4,83 ,381 2,161 144
V13. OPUS 113 4,04 ,939 24 4,42 717 3,351 ,069
V14. NAGR 113 4,04 1,101 24 4,50 ,834 3,799 ,053
V15. TEH 114 4,55 ,692 24 4,67 ,702 ,535 ,466
V16. RAD 114 4,26 ,753 24 4,63 711 4,662 ,033
V17. AKC 114 4,39 ,748 24 4,67 637 2,747 ,100
V18. DRUZ 114 4,21 ,936 24 4,63 647 4,266 ,041
V19. KUCA 114 4,28 759 24 4,50 722 1,684 ,197
V20. NATJ 114 4,32 ,720 24 4,33 917 011 ,918
V21. VAZN 114 3,68 1,141 24 3,83 1,049 ,390 ,533
V22. EKIP 114 4,15 ,895 24 4,17 ,868 ,008 ,930
V23. BOLJI 114 4,41 ,750 24 4,52 ,593 434 511
V24. ZDRAV 114 4,76 ,485 24 4,88 ,338 1,154 ,285
V25. POP 114 3,53 1,123 24 3,67 1,007 ,320 572
V26. 1ZAZ 114 4,43 728 24 4,46 721 ,030 ,862
V27. TREN 113 3,64 1,061 24 3,63 1,245 ,002 ,961
V28. NAGR 114 3,99 ,907 24 4,17 ,816 ,766 ,383
V29. ZABA 114 4,56 ,610 24 4,79 415 3,106 ,080
V30. OPR 114 4,50 707 24 4,71 ,751 1,685 ,196

Seven significant factors have been extracted, by
using the Component Analysis of variance, which
altogether explained 66% of the whole space being
analyzed, (Table 2.)

After Varimax Rotation with Kaiser Normalization
accomplishing all seven factors were named (Table 3)

Table 2 The final values of the factors and the
percentage of the space variance explained

Initial Eigenvalues

Var Total % of Variance Cumulative%
V1.SPOS 11,25 37,585 37,585
V2. PRIJ 1,921 6,402 43,987
V3. POBJ 1.524 5,079 49,065
V4. ENER 1,442 4,808 53,873
V5. PUT 1,281 4,268 58,142
V6. FORMA 1,258 4,195 62,336
V7. DOZI 1,162 3,874 66,211
V8. GRUPR 941 3,137 69,384
V9. ZELJA ,900 2,999 72,347
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V10. SPRET ,765 2,549 74,896
V11. NOVIP 714 2,378 77,275
V12. OSOB 650 2,165 79,440
V13. OPUS ,623 2,077 81,518
V14. NAGR .590 1,965 83,483
V15. TEH ,560 1,867 85,349
V16. RAD ,524 1,747 87,096
V17. AKC 491 1,638 88,734
V18. DRUZ 471 1,569 90,303
V19. KUCA 425 1,415 91,718
V20. NATJ ,343 1,145 92,863
V21. VAZN ,325 1,082 93,945
V22. EKIP ,307 1,024 94,969
V23. BOLJI 271 ,904 95,873
V24. ZDRAV ,240 ,800 96,674
V25. POP 221 737 97,410
V26. 1IZAZ ,200 ,667 98,078
V27. TREN A77 ,590 98,667
V28. NAGR 171 571 99,238
V29. ZABA ,129 ,430 99,669
V30. OPR ,099 ,331 100,000

The first factor exploits nearly one fourth of the
total space variance explained (37.585%), based on
which a conclusion can be made that most motives
share a significant common space. The other six factors
together exploit approximately the same variance as the
first. All seven factors together exploit 66.2% of the
total space variance.

Main projections of the statements offered in the
questionnaire on the first factor are those related to
popularity and importance that sportsmen achieve
through sports, i.e. victory.

Therefore, that factor has been named
POPULARITY. At first sight, we might be wondering
at such high percentage of that variance, since
statements related to health were ranked the highest,
but obviously questions in the questionnaire were not
evenly represented, namely, there was more questions
related to success, competition and popularity, but
those relating to health, and good physical condition.
Such a lowered variability diminishes correlation
between variables, which is a consequence of first
factor variance quantity extraction.

The second factor is defined by the motives related
to the usual moment that the sportsman experiences
through the sports he/she is engaged in. This
encompasses the motives such as: | like company, and
meeting of new friends; like to spend time with my
friends; etc., but also: | want to learn to exercise
properly; | want to do something; etc. Therefore, this
factor is named FRIENDS.

The third factor, determined by the motives related
to health and good condition, is named
HEALTH&FITNES.

Fourth factor, named ENTERTAINMENT is
defined by statements as: | like to entertain; | like to be
a part of a group; I like to go out.
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Fifth factor is mostly determined by conclusions in
relation to travelling, but also to other sports relating
events, and is named SPORTS TRAVELLING.

Conclusions related to the social position that can
be accomplished through  sports, determine
significantly sixth factor, so it is named SOCIAL
STATUS.

Reason for practicing sports, (table tennis) not
being listed on any of extracted factors, that explains
the best seventh factor, is intrinsic, e.i. I'd like to be

relaxed; I'd like to free my energy; is named
RELAXATION THRU SPORTS.
Table 3 Factorial structure matrix
Component

1 2 3 4 5 6 7
VP25 | ,789
VP21 | .741
VP3 594 418
VP20 | 567 312
VP14 | 539 431
VP15 731
VP18 564 1330 348
VP2 562 406
VP11 559 314 400
VP17 | 464 494 374
VP30 461 349 444
VP6 673 418
VP1 663
VP23 634 327
VP24 584
VP10 539 503
VP29 813
VP22 574
VP26 | ,498 528
VP19 | 424 495 364
VP12 325 331 344 307
VP5 770
VP9 651 388
VP7 351 392 512
VP28 | ,368 707
VP27 666
VP8 308 390 457  ,365
VP13 797
VP4 | 333 438 ,398 548
VP16 | ,400 441 514

4.0 CONCLUSION
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Insight in the position of statements that influenced
the most interpretation of seven extracted factors in this
research, leads to conclusion that sports students
choose table tennis from few reasons. The most
important is to become popular and to make new
friends. Results can partly be explained thru the fact
that in Croatia sportsmen are often presented as
celebrities in the public, thru the media, while the
health aspect is ignored.

But, the fact is that students choose table tennis
primarily for positive reasons, such as health aspect.
The fact is also that sport students are a selected group,
whose enrolment to Faculty of Kinesiology is result of
their consciousness of health benefits acquired by
regular sport activities.

However, some limits do exist, especially due to
methodology. Factor analysis of the motivational
structure has been applied to relatively small sample;
therefore the results will serve the research purposes
above all. Recommendation is that the results should be
confirmed in a larger investigation.
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Abstract: The importance of psychological factors in successful sports performance has been acknowledged both
academically and anecdotally. Yet the amount of time that coaches and athletes actually spend on mental practice as
compared to physical practice belies its significance. A key component in developing a foundation for psychological
intervention programs is to understand the psychological status of athletes. The purpose of this investigation was thus

to

identify the psychological factors that influence the performance of elite table tennis players in Taiwan.

Participants were 130 elite table tennis players (Mean age = 18.73, Mean sport years =10.01, Males = 84, Females =
46), who were recruited during the National Squad Try Out. Two questionnaires designed by the authors were
utilized for data collection: a Demographic Information Sheet and a Table Tennis Player Psychological Skills
Questionnaire. Descriptive statistics were computed for data analysis.

The results indicated that

a) “Lacking Confidence”, “Overstress”, and “Unable to Cope with Opponent’s Tactics”, were the top three
psychological factors which interfered with the player’s performance during competition.

b) “Dwelling on early mistakes”, “Focusing too much on competition outcome”, and “Focusing too much on body
mechanics and movements”, were the top three barriers that prevented players from focusing their attention
during competition.

c) “Worrying about opponent’s ability”, “Perceived low skill”, and “Poor performance before competition” were
the top three causes of “Lacking confidence”.

d) “Fear in unable to achieve specific goal”, “Too strong desire to win”, and “Expectation of significant others”
were the top three causes of “Overstress”.

e) “Muscle tensed up”, “Poor technique”, and “Applying inappropriate tactic” were the top three causes of “Unable
to cope with opponent’s tactics”.

f) “Not feeling good physically”, “No goals”, and “This competition is not important to me” were the top three
causes of “Lack of Desire to Win”.

g) “Non-optimal condition in training”, “Non-optimal mental preparation and readiness”, and “Don't know how to
prepare” were the top three causes of “Poor pre-competitive mental preparation”.

h) *“Understand coach’s instruction but can’t do it technically”, “Unable to hear coach’s instruction and mind blank

during competition”, and “Unable to understand coach’s instruction” were the top three causes of “Problems in
following coach’s instruction”.

Keywords: Table tennis, Psychological factors, Psychological skill training

1.Purpose

a) To rank the importance of the psychological factors
affecting the performance of elite table tennis
players in Taiwan.

To understand the reasons affecting psychological
factors that influence the performance of elite table
tennis players in Taiwan.

b)

2.Methods
Participant

Participants were 130 elite table tennis players
(Mean age = 18.73, Mean sport years = 10.01, Males =
84, Females = 46), who were recruited during the
National Squad Try Out.
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Questionnaire

The Psychological Skills Questionnaire for Table
Tennis Player designed by the authors of this study was
administered to study participants. Although a few items
were added to meet the purposes of the study, the items
of this questionnaire were mainly based on the
questionnaire used by the Sport Science Committee of
the International Table Tennis Federation during the
2007 World Championship.

Procedure

a) Ask for coaches’ agreement to allow their players to
participate in this study.

b) Bring questionnaires to the competition venue.

c) Instruct players on how to fill out the questionnaire.
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3. Results

Table 1 shows the importance of the psychological
factors that influence table tennis performance.

Table 2 shows the reasons that influence the
important psychological factors.

d) Answer questions raised during filling out of the
questionnaire.

e) Check questionnaire for missing data.

f)  Ask players to refill the questionnaire if necessary.

Data Analysis and Statistical Work
Descriptive statistics were used.

Table 1. Importance of the psychological factors that influence table tennis performance
Importance by order Psychological factors that influence performance

1 Lack of confidence

Overstress

Unable to cope with opponent’s tactics
Inability to focus during competition
Poor pre-competitive mental preparation
Lack of desire to win

Problems in following coach’s instruction

(o] ~NOoO OBk wWwN

Other

Table 2. Reasons that influence the important psychological factors

Psychological factors that Reasons that affect the psychological factors
influence performance

1)Worry about opponent’s ability, 2) Perceived low skill, 3)Poor
performance at previous competition

1)Fear of failure to achieve specific goal, 2)Too strong of desire to
win, 3)Expectation of significant others

1)Muscle tensed up, 2)Poor technique, 3)Applying inappropriate tactic

Lack of confidence

Overstress

Inability to cope with

opponent’s tactics

1) Dwelling on earlier mistakes, 2) Focusing too much on competition
outcome, 3)Focusing too much on bodily mechanics and
movements

1)Sub-optimal  condition in training, 2)Non-optimal
preparation and readiness, 3)Don't know how to prepare

1)Not feeling good physically, 2)No goals, 3)This competition is not
important to me

1)Understand coach’s instruction but can’t do it technically, 2)Unable
to hear coach’s instruction and mind blank during competition,
3)Unable to understand coach’s instruction

Luck, injury, thinking too much...

come from “Worrying about opponent’s ability”,

Inability to focus during
competition

Poor pre-competitive mental

mental preparation
Lack of desire to win
Problems in following
coach’s instruction

Other

4. Discussion and conclusion
The purpose of this investigation was to identify the

psychological factors that influence the performance of “Perceived low skill”, and “Poor performance at

elite table tennis players and to understand the reasons
which influence the important psychological factors of
elite table tennis players in Taiwan. “Lacking
confidence”, “Overstress”, and “Inability to cope with
opponent’s tactics” are ranked as the top three
psychological factors that interfere with the player’s
performance during competition. This result is consistent
with that of Jhuang (2004). Many table tennis players are
plagued by low confidence. Sources of low confidence

2
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previous competition”. Gathering and analysis of the
opponent’s technical and tactical information should
help to ameliorate undue worrying. Findings from past
studies have revealed that coach’s behavior is related to
the player’s mental reaction during interaction. (Smith,
Smoll, & Curtis, 1979 ; Smith, & Smoll, 1990).
Providing challenging but achievable goals and positive
feedback especially during adverse condition are useful
ways to boost the player’s confidence.
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“Overstress” is ranked second on the list of the
psychological factors which interfered with the player’s
performance during competition. Hollenbeck & Brief
(1987) suggested that individual differences in goal
orientation affect athlete’s stress. People with high
motivation will set higher goals and bring stress to
themselves. In addition, too much focus on the outcome
of competition and the expectations of significant others
also generate overstress.

Even the high-skilled player sometimes finds it
difficult to effectively cope with changes in their
opponent’s strategy. It happens frequently when a table
tennis player with low self-confidence is playing against
a better opponent. Physically, the perception of anxiety
exerts influence on muscular contraction coordination.
Mentally, anxiety also interferes with appropriate focus
of attention and other cognitive processes. Inappropriate
muscular contraction and poor mental function greatly
reduces the player’s ability to cope effectively to the
opponent’s tactic change. The provision of mental
training is thus imperative in helping players manage
anxiety and rectify this problem. However, from the
results of the survey, adequate training on the execution
of different tactics is also important. Providing
simulations with a variety of tactics could prove useful,
especially to high level players.

The participants of this study were elite table tennis
players in Taiwan, therefore generalization and
application of these findings to players with lower skill
levels or in other countries should be treated cautiously.
Nevertheless, the findings of this study clearly indicates
that in order to reach optimal performance, coaches and
sport scientists should focus on the development of
athletes’ self-confidence, stress management, and coping
skills, in addition to physical conditioning and technical
training. Psychological programs should be integrated
into the daily training routine. Although the current
study focuses on table tennis players, the role of coaches
on the development of athlete’s psychological strength
should not be underestimated. Athletes learn skills,
including psychological skill, mainly from coaches.
Coaches also provide feedback that strongly affects the
athlete’s motivation and confidence. Future studies
should look into factors that related to the coach’s role in
the development of athletes’ psychological skills.
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Abstract: A commmon technique for evaluating the performance of a player is to count the errors and successes in a
match, this can be automated with an auxiliar software installed in the laptop of the coach of a player, and it can be used
as tactical tool and of training, for the account of each type of error and/or success, for example drive vs underspin;
topspin vs topspin; or any another combination that the coach choose. In this way, the coach can get instantaneous
statistics of errors and/or successes; and therefore to suggest the adquates changes to improve the play of the player or
for to obtain better results in the scoreboard in a tournament match.

With this software, the coach only needs to type in the name of each type of error and/or success to count, in each
button; and it starts counting. For each type of error/success there is: one button; one counter per each game and a total
counter. Also for each counter there is a percentage indicator. In this way, the coach can see the quantity and the
percentage of errors and successes: per type; per each game and for the entire match, it making clear where are the
weakness and fortresses of his player, in order to propose tactical changes in a match or specific exercises in training
sessions with the goal of to improve the play of his player.

The same buttons and counters are available for both players of a match; therefore it also can be used in order to find
the weaknesses of the opponent player and to take advantage of these.

This auxiliary software stores the sequence of accounts and (if is available) the scoreboard sequence in a Microsoft
Access type file; therefore the entire information can be reviewed and analyzed later. It can be used in tournaments or in
training sessions together with, or without, the electronic scoreboards. It can be used periodically to see the evolution of
the player.

The use of this software together with electronic scoreboards, has benefits as: a special computer connected to the
network and to internet, it can automatically broadcast the scores from all the tables to the entire world through internet;
anyone with a laptop connected to the local network and with special software, it can receive all the scores or only one
in particular.

This software is ready to receive the scores from any electronic scoreboard (any table) interconnected to the network,
complementing the information of the counters with the information of the scoreboards.

Keywords: Tactical Tool and of Training, Auxiliary Software, Electronic Scoreboard.

1. INTRODUCTION special application software is something very common
in our days. Although the video is of great utility,
cannot to provide numerical statistic neither standing
out immediately the strong and weak points of a player,
but computer software can do it: to provide immediately
numerical statistics.

In this work we developed computer auxiliary
software for carryout the accounts described previously
and additionally to do some basic statistics that will be
useful for the coach but for him would need time to do,
and the time is very limited in a tournament match.
Therefore this software simplifies the work of the coach
and improves the support given to the player.

This software beside was designed thinking in the use
of electronic scoreboards as the introduced in the 10th
SSC of 2007 [1], for simultaneously to receive the score
of the game, it adding this information to the errors
counters and filing in the hard disk of the computer, for

One of the techniques for the evaluation of the
performance of a player is to count the quantity of
successes and errors versus different types of strokes
received in a match, with this, beside of evaluating; we
can see which strokes are necessary to correct and to
practice.

This same technique can be used in a tournament
match, since upon knowing the weak strokes, it can be
established or to modify the tactic of play to minimize
the effect of this and for to take advantage of the more
effective strokes.

Normally the coach or an auxiliary person can be to
taking note manually of these counts, it writing points or
lines in a paper, for each type of error or success, and
then to observe where there are more density of marks,
it detecting thus the weak and/or strong points.

Just like the video, the use of computers and of
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later review; analysis or simulation of replay of the
match.

With the correlation of the information from the
scoreboard with errors and success counters, we can
find any possible emotional or psychological relation, if
the errors are frequently happening in special situations,

as in the last points of each game or in the critical points.

In this way we can evaluate if is necessary to improve
the psychological aspect and self confidence of the

player.

2. SOFTWARE DESCRIPTION

This software was made in  Visual C, it using
Microsoft Visual Studio [2], to be run in Windows over
PC, it utilizing a simple to use interface and friendly for
the user.

The screen that shows this software is divided in 3
principal sections:

- Scoreboard Section;
- Player 1 Counters Section;
- Player 2 Counters Section;

In the following paragraph are described each one of
these sections.

2.1 Scoreboard Section

The central part of the screen of this software was
prepared to show the information from the scoreboard.
Here we can choose and show: the number of table; the
names of the two players (one row for each player) and
the current game number. For each player it is shown:
the server player; the current scoreboard; the total
games won and the current and final score for each
game.

The table number is chosen using two buttons, one
button is for increase the table number and the other is
for decrease. The initial table number shown is the
number 1. Upon electing the number of table, if the
computer is connected to the scoreboard network,
automatically it will receive the information of the score
from the electronic scoreboard in the chosen table.

In order to receive the current count from the
scoreboard chosen, it is necessary to have an interface
board that connects the PC to the scoreboard network.
In the case of the electronics scoreboard from the
reference [1], a CAN interface is needed.

The figure 1 shows the scoreboard display section.
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Fig. 1 Scoreboard Display Section.

Also here some numerical data are observed that are
calculated automatically with the information received
from the electronic scoreboard. These values shown in
the last 3 columns are: the points won with the own
service over the number of own services done, this
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information is for each player. This is a similar data
upon showing in the tennis matches, where it is
common to show the efficiency of the first service. The
penultimate column shows the time of the last point
counted. The last column shows the total duration of the
match.

If the computer is not connected to the scoreboard
network, there are 2 buttons to increase the counts of
points for each player. Also there are buttons to increase
and decrease the current game number. Theses buttons
are not needed when the information is received through
the electronic scoreboard network.

When the computer is connected to the network, this
section is useful by it self, to see the scoreboard of the
table selected and for file the sequence of points. In this
way, this software could be used without utilizing the
sections of counters of errors and successes.

2.2 Counters Sections

Each one of the 2 sections of counting (one for each
player) is divided in 2 subsections:

- Subsection for the counters of successes;
- Subsection for the counters of errors.

For each subsection of counters of errors and
successes there are several lines, where each one of
these lines contains a text indicator where should be
typed the name or description of the error or succeed to
count.

Just to the right side of this name, is an account
increment button. To the right side of this button, is the
display of the total current count of this concept during
the entire match, along with the percentage value of this
account with respect to the total current sum of the
subsection, that is to say of all the types of errors (or of
successes) of a player.

More to the right side is the display of the account of
this same concept (error or succeed) but now divided for
each game, and now the percentage shown is that of the
account for each game in relation to the total of that
concept during all the match (with respect to the
information from the first column). With this, we can
observe the changes that are occurring during the match
and in each game.

The figure 2 shows a line of the described display.
The headers for each column are the same that for the
central section (scoreboard section)

Errars 2
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Fig. 2 A Line of the Counter Section.

The lines or rows are placed in groups of errors and
groups of succeeds for each player, conforming the
subsection mentioned previously. This is useful for the
calculation of the percentages described in past
paragraphs, as it is shown in the figure 3.
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Errors 2
0/0% 00% |00% |0/0% |00% | 0/0%

0/0% |0/0% 0/0% [00% | 0/0% | 0/0%
0/0% (0/0% 00% |00% |0/0% | 00%
0/0% (0/0% | 00% |00% | 00% | 0/0%

T

+

Fig. 3 Subsection of Set of counters.

The figure 4 shows the full section of counters, where
it can be seen the 2 subsections of errors counter and
successes counter.

Errors 2

F-Loop vs Underspin~ |[+] B/66% |4/50% 2/25% | 225% |0/0% |0/0%
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B-Top vs Loop [+] 2/16% | 1/50% 1/50% | 0/0% |0/0% |0/0%
Successas 2
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Fig. 4 Section of Set of counters.

The figure 5 shows the full screen that this software
display.
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Fig. 5 Full Display.

In the upper part of the figure 5 it observes the
section of counters for successes and errors of the player
1. It can see that is divided en the successes counter part
and in the errors counter part.

In the central area it observes the scoreboard section
and in the lower parts the section of the counters for the
player 2.

In parallel to the displaying of all the information in
the screen, it is saving in a file of Microsoft Access type,
the counting sequences beside with the time
(hour:min:seg) when each point occurred.

The format for each register in this file is shown in
the Table 1.

The register file is useful for to do later analysis of
the information and also to “replay” a match.

When the error counters are correlated with the real
and current scoreboard, in the post match analysis of the

file is when also can be detected if the errors are
occurring in special situations, as at the end of a game
or in very important points. This could be an indication
of lack of self-esteem and bad self confidence of the
player. In consequence it can be suggested special
session for personal development and self-esteem for
improve the self confidence of the player or to propose
training match with specific handicaps or with similar
conditions as the conditions occurring in a real
tournament match where it has been detected the higher
frequency of errors.

Table 1 Register File Format.

Register Number
Time

Name of Player 1 Name of Player 2
Total Games of Player 1 | Total Games of Player 2
Game 1 (Score)

Game 2 (Score)

Game 3 (Score)

Game 4 (Score)

Game 5 (Score)

Counter S1 of Player 1 | Counter S1 of Player 2
Counter S2 of Player 1 | Counter S2 of Player 2
Counter S3 of Player 1 | Counter S3 of Player 2
Counter S4 of Player 1 | Counter S4 of Player 2
Counter E1 of Player 1 | Counter E1 of Player 2
Counter E2 of Player 1 | Counter E2 of Player 2
Counter E3 of Player 1 | Counter E3 of Player 2
Counter E4 of Player 1 | Counter E4 of Player 2

Also it can be seen if the errors are concentrated at
the end of the match or when some time of play has
elapsed, it suggesting bad physical preparation of the

player.
3. FUTURE IMPROVEMENTS

In this first version of this software, are included
basic statistic calculations that are of utility for the
coach and for the player.

Surely there are many others calculations that can be
of great utility. Each coach could have some specific
algorithm or equation that is useful for him, but it is
hard to calculate and to use in a real tournament match,
because the calculation time that it can be needed.

When these calculations are programmed in a
computer, they are no taking time for the coach, because
are made instantaneously giving immediately results;
therefore they can be utilized in a real tournament
match.

In consequence of all things mentioned previously,
this software is open to receive any suggestion for
changes and improvements from the coaches or even
from the mathematical specialist interested in the sport
(table tennis).

Mathematical calculations as the standard deviation;
varianza; interpolation and prediction methods as square
minimums, etc., it can be programmed for use it in a
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practical and fast form, it giving results for table tennis.
Even with only the information of the scoreboard, it
could try to do some calculations; predictions or
estimations.

Another change or improves that can be done to this
software, is that the results in place (or beside) of been
shown in numerical form, it will be shown in graphical
form (a graph say more than one thousand numbers), it
making easier the observation of trends by the coach.

In future versions of this software will be included
graphs, also as the most outstanding suggestions that we
receive. The reader is invited to send suggestion to
change and to improve this software.

The distribution of the information in the screen, also
can be modified in order to do more easier to read for
the coach.

Also we will do software version for use in PDA
equipment, which for its lower size than a laptop, are
easier to carry.

4. CONCLUTIONS

This is the first version of computer software that
takes advantage of the use of electronic scoreboards and
statistic calculations and simple mathematics, for to
evaluate and help to improve the performance of the
table tennis sportsman.

The only thing that is needed is that the coach or an
auxiliary person introduce the initial data to the software
(table number; names of the players and the names for
each error and success that will be counted) and after
that only needs to go pressing the buttons to increasing
for each error or success to count. It doing this it will be
showing continuously the accounts and the percentages
of errors and successes for the entire match and also for
each game.

Even that the video is of great value for the study of
the play of a player, it is not common to utilize it during
a real tournament match in order to give statistics results
instantaneously.  Because this  software  shows
instantaneously results during a real match, it is of great
utility to help to propose tactics for the play, because it
shows the strokes with more success and in
consequence to take advantage of these strokes. Also
after it has been seen the strokes with higher number of
errors, the tactic can be changed to modify the trend to
make those errors and to minimize its effect.

Also it is useful to help to propose routines and
training programs in order to correct the strokes that are
more commonly failed in a match.

In the training sessions, this software can be used
periodically in order to see and to file the player
evolution and the effect that the training makes over
him.

This software also can be utilized uniquely for to
receive; to show and to file the information of an
electronic scoreboard from a selected table in the
network of electronic scoreboards.

The use of auxiliary software and of electronics
scoreboards in a network gives the opportunity of
applications that will help to the growing and the
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development of the table tennis.
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Abstract: The XXIX Olympic games of Beijing (2008) are the second Olympic tournaments organized under the
modification of Table Tennis regulations (series of two serves, 11" points set). The purpose of this study was to
compare the rally time of the Beijing (2008) and Athens (2004) Olympic tournaments. Rally time differences for Men
and Women in both Olympic tournaments concerning the first round up to the quarter finals were also studied. The
sample of the study was the total number of single games that were held during the Olympic Games in Beijing (n=119,
male=60 & female=59). The results showed that rally time oscillated from 4:48” to 7:31”’in total. Men’s rally time in
set fluctuated from 4:48” to 5:33” and Women’s from 5:00” to 7:31”. The two factors repeated measures analysis of
variance (Olympic tournaments x rounds) was used in order to determine if significant variance existed between
Olympic tournaments. The analysis of data revealed that Women’s set rally time increased in Beijing (2008). Significant
differences were found for Women in Olympic tournaments (p<0.05) and also in the first three rounds of the Beijing
Olympic Tournament (p<0.05). These findings indicate that longer rally time in table tennis should be taken in
consideration and should be examined more in next high level tournaments especially after the prohibition of speed
glue. Thus, knowledge of the above characteristics can help coaches to provide the appropriate methods for table tennis

training.

Keywords: Rally time, Olympic tournaments, Match analysis.
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Introduction

Olympic Tournaments are organized every four years.
Men and Women who compete in those tournaments are
classified among the high level ones. Olympic matches
are usually analyzed in every detail, which shows the
importance of this tournament.

The XXIX Beijing (2008) was the second Olympic
Table Tennis Tournament which was organized after the
2001 International Table Tennis Federation (1.T.T.F)

modification of rules (series of two serves, 11" points set).

XXVIII Athens (2004) was the first Olympic Tournament
I.T.T.F.

Numerous of tournaments at all

during which new rules were established.

levels and in all
categories have been played by both Men and Women
using the same rules between the last two Olympic
tournaments which might mean that players got
accustomed to the use of these regulations.

According to the I.T.T.F. regulations [1], “A rally is a
period during which the ball is in play” and “the ball is in
play from the last moment at which it is stationary on the
palm of the free hand before being intentionally projected
in service until the rally is decided as a let or a point”. The
duration of rallies can be a very important indicator
regarding physical training in table tennis while
adaptation to changes of new rules is in correlation with
training technology [2].

Beijing (2008) Table Tennis Olympic tournament rally
time seems to be longer compared to that of Athens
(2004). These findings should be taken in consideration
and should be examined more thoroughly in next high
level tournaments especially after the prohibition of speed

glue.

Methods

The total number of games that were held during the
Olympic Games in Beijing (n=119), in Men (n=60) and
Women (n=59) singles from groups to quarter-finals was
used as a sample. Data was received from the official
“Beijing 2008” web page http://en.beijing2008.cn and
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from www.nbcolympics.com. DVD and video tapes
verification was also conducted.

The process of data collection was the following: each
time an athlete in  service and

was position

simultaneously with threw of the ball, a digital
chronometer was placed in use. The Rally time was
recorded until the point ended. Time data collection was
conducted with precision of seconds for set and minutes
for games and was recorded on to special result form. No
data collection was recorded in other cases of the game
being interrupted. No other factors such as time-out,

changes of table side between sets were counted.

Results
The two factors repeated measures analysis of
variance (Olympic tournaments x rounds) was used in

order to determine if significant variance existed between

Table 1. Beijing 2008 Men Rally Time
Match/
Men Rally Rally | Set/Round Round
Time Time (X£SD) (X£SD)
MAX MIN SEC SEC
Lst 37:24 15:55 5:00+00:37 | 28:47+07:17
Round
2nd
Round 40:03 19:59 05:04+00:42 | 29:53+06:11
3rd
Round 50:16 18:56 05:33+01:05 | 30:23+10:26
4th
Round 26:24 17:40 04:54+00:55 | 26:24+09:56
5th
Round 31:57 16:41 5:06+00:58 | 23:11+06:24
Games Gar.nes Mean/Set | Mean/ Match
Max Min
Total 50:16 15:55 5:06+£00:17 | 27:31+03:07

Olympic tournaments. The analysis of data revealed that

Women’s set rally time increased in Beijing (2008).

Significant differences were found for Women in
Olympic tournaments (p<0.05) and also in the first three
rounds of the Beijing Olympic Tournament (p<0.05).
Mean time of rallies in Men is 5:06"'+00:17""in sets and
22:31'+3:07""in games (table 1) while in Women it is
5:4777+1:01""in set and 32:23"'+£5:22"" in games.

Concerning the duration of the Beijing Olympic

tournament the longest matches lasted 50:16"" for Men
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Table 2. Beijing 2008 Women Rally Time

Match/
Rally Rally | Set/Round Round
Women | rime | Time | (X#SD) | (X+SD)
MAX MIN SEC SEC
1st . . . . . .
Round 46:28 16:06 5:00+00:51 | 28:15+09:39
2nd
Round 40:09 19:53 05:33+01:09 | 30:27+09:04
3rd
Round 42:14 18:35 05:45+01:04 | 27:26+07:14
4th
Round 1:03:40 19:51 07:31+01:50 | 40:01+14:46
5th
Round 47:31 25:58 5:06+£00:58 | 35:48+10:22
Games Ga'!‘es Mean/Set | Mean/ Match
Max Min
Total 1:03:40 16:06 5:47+1:01 32:2315:22

and 1:03:40"" for Women while the shorter one was
15:55"" for Men and 16:06"" for Women.

Tables 1 and 2 show the detailed rally time for each

round, the Longer and Shorter match in tournament,

Standard deviation per round for set and matches and

mean per set/ match in five analyzed rounds.

Men rally time in Beijing (2008) compared to that in

Athens (2004) is longer in set/ matches in almost every
round fig. (1-2).
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Women’s rally time in Beijing tournament is longer
compared to that in the Athens Olympic tournament Fig
(3-4).

Discussion

From the analysis of the results it was obvious that
the rally time in both Men and Women was longer in the
Beijing (2008) Olympic Tournament compared to Athens
(2004). Match rally time was increased up to the third
round for Men and up to the fourth round for women in
the Beijing Olympic Tournament.

Men’s Beijing (2008) rally time was slightly longer
in relation to the one in Athens (2004). The time
difference was not statistically important even though it is
noticeable that the mean of the set/match rally time is
longer in Beijing (2008) in the first three rounds. After the
4" round, the mean of the rally time is almost the same as
the one in Athens. This could be due to the fact that Men
adapted faster to the new I.T.T.F. rules.

Statistically, a significant difference was achieved in
Women rally time in the first three rounds of the Beijing
tournament. The rally time got longer up to the fourth
round. This might be accounted to single elimination

system of play which means that more advanced players
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“meet” each other after a few rounds [3]. Every new
round in Beijing (2008) was longer in the mean of the
rally time except for the 3" round which might be
accidentally shorter in the mean of the match rally time.

Results show a statistically significant difference in
Women rally time between two tournaments. Beijing
(2008) rally time was longer compared to that of Athens
(2004). This might mean that women’s rally takes longer
time and a point is not easy to finish. Concerning the
corresponding studies that are reported [4, 5, and 6]; there
is an increase in rally time with the new 40mm ball which
is more obvious in Women’s games. This increase was
also noticed in the first Olympic tournament with the new
regulations. However, we must take into consideration
that the style of women’s play can be a decisive factor in
the duration of games [7].

Concluding, we would like to stress that it was not
easy to compare the foundings of this study since there
are not enough bibliography reviews of rally time. Of
course more research is needed in order to obtain more
valid results. However, the new glue rules regulation
might affect rally time also.

The next target is the realization of new measurements

and greater range of tests, to act in a consultative manner
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and in relation to the fact that training is what plays the
main role as well as the will of trainees to achieve better
results. Rally time should be taken into consideration

during the training procedure.
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Abstract:

Introduction and Aim of the study: Table tennis literature displays many efforts about the study of both the
development of the game technique and the match and notational analysis. However those works were principally based
on the observation and survey of some of the most important aspects: the strokes, the direction of the movements and
the efficacy (won, lose, mistakes, etc.). This study aims to elaborate another kind of analysis including the footwork
technique (different kind of steps). The most important thing, considering the best player technique, is the best
execution of the movement and steps, for reaching in the shortest time the right position, and playing the best stroke.
Methods:

1. Environment: 29" Olympic Games in China- Man’s table tennis singles final

2. Population:  the n°1 (W. H.) and the n°2 (M. L.) in the world ranking

3. Data collected: footwork technique (different kind of steps), strokes and efficacy.

4. Analysis: it has been analysed the contingency table about Footwork/Strokes and Footwork/Efficacy.

Results: The two considered players use mainly the One step (30% and 29%) to return the services, W.H. uses very
often the Turn step (17%) to hit the ball with Topspin or Counter topspin. On the other side M.L. prefers to use a more
balanced footwork technique, using a combination of Chasseé and Turn step (14% and 14%). W.H. uses more frequently
the topspin (14%)and the Counter topspin (15%), M.L. prefers the Counter topspin (17%) followed by Topspin (13%).
It is possible to notice that the players do not use one step (13%-11%) during the game phases and W.H. does not use
one step in particular to hit the ball with a forehand Topspin (10%). The players use in particular the One step in a
neutral way (without efficacy, 63% and 72%), W.H. uses the Turn step with good results (25%) but also in a negative
way (21%). During the match M.L. is able to use with more positive results every different kind of steps. He shows
negative performances using the Chasse (25%) and the Crossover (23%).

Keywords: Footwork technique, Strokes, Match analysis, Performance analysis, 29" Olympic Games

1. INTRODUCTION shortest time the right position , and playing the best
stroke [7].

This study is based on a standard step classification that
has been shown during The 10" Anniversary ITTF
Sport Science Congress 2007 [7] and on a previous pilot
study about the comparison of the steps performed by
international and national players [8].

Table tennis literature displays many studies about the
match and notational analysis [3, 4, 10]. Such works
were principally based on the study and the observation
of some of the most important aspects: the strokes,
impact position of the ball on the table, istant of the
service and moment when the point finished, direction
of the movements and efficacy (results and type of
error). This study aims to elaborate a new type of
analysis including also the footwork technique,
analyzing different kind of steps in relationship with
strokes and efficacy.

Table tennis is one of the most popular and
widespread sport in the world and it can be considered a
very complex sport and its development is still in
progress. Studies on Table tennis show that many
factors are worth of consideration. These are technique,
game plan joined with psychological and physical
aspects. Table tennis literature shows several studies
about the development of the game technique [1, 2].
Regarding the technique, different studies have been
carried out: Qualitative game analysis [3] and Analysis
on technique and tactics of one player [4]. Moreover,
Ripoll H. [5] considered the strokes’ psycho-motor
aspects and Rodano R. [6] the biomechanics ones. Such
studies were principally based on the observation of one
of the most important technical aspect: the strokes. By
observing the best player technique, it is clear the
importance of the execution of movements, steps and

shifts. Footwork skills are very important and it should 1. METHODS

be pointed out the importance of studying, training and The starting point of this work was the analysis of
developing them in order to obtain high performance Man’s table tennis singles final of the 29" Olympic
results. It is important to notice that the best execution games in China (video recorded from television). The
of movements is fundamental for reaching in the players considered were the n°1 (W. H.) and the n°2 (M.
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L.) in the world ranking and the data collected for every
player are: footwork technique (different kind of steps),
strokes and efficacy. This study is based on the analysis
of the contingency table about Footwork/Strokes and
Footwork/Efficacy.

2.1 Footwork

The following Steps’ classification used to elaborate
this study has been previously shown during The 10"
Anniversary ITTF Sport Science Congress 2007 in
which they have been introduced a study suitable to
analyze the game technique at a high level to improve
the training and, of course, the agonistic results [7, 9].

Steps’ classification:

1. One step

2. Short and medium steps
a.  side to side or “chassé”
b.  slide step
c. turnstep

3. Crossover

This classification is based on a right hand player and it
could be referred also to a left hand one in perfectly
symmetric way [7].

One step: is a small step played starting from the ready
position or during other game phases, keeping one foot
still and moving the other one towards the ball. The foot
that plays the movement should immediately comes
back into the ready position.

One step footwork is used when the ball is played very
quickly by the opponent and there is insufficient time to
get into the right position for playing the stroke. This
type of step is mainly played to return short services or
balls played very close to the net [7].

Short and medium steps: all those movements played
from the ready position or during other game phases and
involving the movement of both feet. These steps allow
players to cover short or medium distances, towards the
ball for playing the strokes, with very high speed[7].

a. Side to side or “chassé”: if the movement is on the
right side, the left foot moves first and has to get close
to the right one, which will move on the right side. So
that, at the end of the movement the player will get back
on the ready position[7].

b. Slide step: if the movement is on the right side the
right foot moves first, followed by the left one which
will slide in the same direction. So that, at the end of the
movement the player will get back on the ready
position[7].

c. Turn step: is the movement played by a player who
wants to play a forehand stroke from the backhand
corner. This step could be done following the chassé or
slide step technique. It is especially useful for playing
the forehand topspin from the backhand corner[7].

Crossover: is used when the player has to cover a long
distance in a short time. Crossover footwork should not
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be used for short distances. The player is in the
backhand corner waiting to cover most of the table with
the forehand. The player initiates movement to the right
by tacking a step with the right leg into a wide stance.
The left leg crosses over in front of the right leg as
contact is made. As the follow-through is completed the
right leg is brought forward. At the end the right leg
finishes in a wide position ready to push back to the left

[1].

2.2 Strokes

Regarding the strokes, it follows the classification
proposed by Tepper G. [1] without description.

Strokes’ classification (forehand or backhand):
Service

Topspin

Push

Block

Topspin counter topspin

Flick

Smash

Drive

Lob

©CoNOORA~WNE

2. Effect of the strokes, efficacy

To evaluate the effect of the strokes 5 codices were used.
Each stroke was classified and described in the
following table:

Symbols Description
” perfect execution, winning stroke,
assigns the point
+ good execution of the strokes,
creating a favourable situation
0 neutral stroke, transition action,

without advantages

negative execution of the strokes,
- creating a better  situation for the
opponent

error,mistake,
= losing stroke (out, net, etc.),
assigns the point at the opponent

2.4 Methodological aspects

e During the match, each action has been classified
by: step, stroke and result (efficacy).

e Only the last step before the stroke (or before the
attempt to hit the ball) has been considered in this
analysis.

e Data have been collected in a 15x7 table for every
player, in which different types of steps (in
columns) and strokes (in lines) have been taken into
account.

e It has been also considered the efficacy of the
strokes and the date have been collected into a 5x7
table for every player, in which different types of
efficacy (in columns) and steps (in lines) have been
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taken into account.

e Problems emerged because of the difficulty in
recognizing and discerning “stroke without step”,
“step without stroke” and the last step before the
attempt to hit the ball. This is made even more
complex by the fact that often many quick steps’
combination are involved.

e Another problem was to decide the different
efficacy (+, 0 or -) of the strokes during the game
actions, to relate the strokes with the success of it.

e Data have been collected looking at the match with
the slow motion and looking at one player each
time.

3. RESULTS

The first analysis of the data is based on the
comparison of the footwork technique used by the two
players taken into account (W.H. and M.L.).

The following table reports all the different steps’
frequencies calculated in percentages:

Footwork/Player (%) W.H. M.L.
One step 30 29
Service 17 18

Turn step 17 14
Stroke without step 13 11
Chassé 11 14
Crossover 8 1
Slide step 4 3

The most frequent step is the One step, both the players
perform the One step very often (W.H.: 30% and M.L.:
29%) to return the services. W.H. plays the Turn step
with a frequency of 17%, whereas M.L. use it with the
14%. M.L., the winner of the match, plays Chasse 14%
and W.H. plays it with the frequency of 11%. Analysing
the Stroke without a step, both the athletes have high
percentages (W.H.: 13% and M.L.: 11%). It is important
to notice that the two players considered do a movement
during the execution of the service and this step has
been included into the analysis of the steps (W.H.: 17%
and M.L.: 18%).

The second analysis of the data is based on the
comparison of the strokes played during the match
considered.

In the following table, the most important strokes’
frequencies have been calculated in percentages and it
has been added the lowest data (last line):

Stroke/Player (%) W.H. M.L.
forehand service 17 18
forehand Topspin 14 13
forehand Top counter Top 15 17
forehand push 9 14
backhand block 12 6
backhand Top spin 10 5
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other strokes [ 23 [ 27 |

The most frequent stroke is the forehand service (W.H.:
17% and M.L.: 18%). The second one is the forehand
Topspin counter topspin (W.H.: 15% and M.L.: 17%)
and it shows the offensive characteristics of their play.
W.H. uses with the 14% forehand Topspin and M.L. the
13%. The most important difference is that M.L. uses in
a balanced way the forehand push (14%) and the
backhand block (12%); W.H. prefers to use the two
strokes considered the 9% and the 6%. Another
important difference is about the execution of the
backhand Top spin (W.H.: 10% and M.L.: 5%).

The analysis of the data has been continued comparing
the technical characteristics of the two athletes by the
relationship between footwork and strokes. The most
frequent step is the One step and both finalists use it to
return the services with the forehand push but with big
differences. W.H. returns in a more balanced way
(forehand push:27% and backhand push: 24%); whereas
M.L. prefers play the forehand push (47%) more than
the backhand push (24%) after the execution of a One
step. It is interesting to consider that the most used
strokes is the Topspin counter topspin and both the
players prefer doing it after a Turn step (W.H.: 45% and
M.L.: 46%). The same stroke has been played after a
Crossover step (W.H.: 31% and M.L.: 27%) and after a
Chassé (W.H.: 14% and M.L.: 14%).

The last part of the analysis of the data is based on the
relationship between footwork and efficacy (results) of
the strokes.

In the following table all the different results’
frequencies have been calculated in percentages:
Efficacy/Player (%) W.H. M.L.

# 4 3

+ 16 11

0 63 72

- 1 2

= 16 13

This relationship shows that the most part of the
movements or steps have been followed by neutral
strokes (W.H.: 63% and M.L.: 72%). W.H. realized
many steps with positive results (#: 4%, +: 16%) but at
the same time he has done lot of mistakes (=: 16%).
M.L. realized more steps followed by neutral strokes
(O: 71%), he has been less efficient in the attack and
counter attack game phases (#: 3%, +: 11%) but he has
done less important mistakes (=: 13%).

The last phase of the analysis shows the importance of
the game phases followed by positive (+) and very
positive results (#). W.H. usually wins actions without a
movement (36%) or with a Turn step (27%) and M.L.
plays this kind of actions with a Crossover (43%) or
with One step (29%). Considering the positive actions
(+), W.H. has used a Chassé (31%) and a Turn step
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(20%). M.L., the winner of the match, used in a more
balanced way the different footwork techniques (Turn
S.. 23%, one s.. 20%, Chassé-crossover and Stroke
without a step: 17%). The same kind of analysis will be
done about heavy mistakes (=), W.H. did many mistakes
after a One step (28%), after a Turn step (23%) and after
a Stroke without step (21%). M.L. did less mistakes of
the opponent (M.L.: 34, W.H.: 43) and in a more
balanced way considering the different kind of steps
(Chasse: 24%, Crossover: 21%, Stroke without a step:
18%, One step and Turn step: 18%).

4. DISCUSSION AND CONCLUSION

The statistical results of the analysis are important
to study in depth the technical aspects about Table
tennis: steps and strokes. It is important to underline that
both the players perform the One step very often,
especially to return the services and it is possible to
consider this step the most important one. The most
frequent stroke is the forehand service and the second
one is the Top spin counter Top spin. It is fundamental
to notice the importance of the services and the
footwork technique performed to return the services of
the opponent. These data show also the offensive
characteristics of the modern play.

The statistical results of the analysis carried out on the
two finalists display inter individual differences in the
characteristics of the step movements, strokes and
efficacy. Analysing the data it is interesting to notice
that W.H. returns the services in a more balanced way,
using forehand and backhand push. Another important
difference is about the execution of the backhand Top
spin (W.H.: 10% and M.L.: 5%).

It is possible to consider the winner of the match (M.L.)
more able to use in a balanced way the strokes and the
footwork technique. The loser (W.H.) realized many
steps and strokes with positive results but at the same
time he did a higher number of mistakes. Probably
this is the reason why he lost the final. W.H. did the
most part of the mistakes with the use of a One step and
Turn step, returning the services and playing forehand
attacks after a Turn step.

Comparing different players’ technique can also allow a
deep analysis of the game plan and futher studies on a
larger number of matches, using the same methods, will
permit a better understanding of the technical aspects.

It will be fundamental to improve the knowledges about
Table tennis studying and analysing footwork and the
relationship between footwork and strokes.

Again another useful use of this study is could be
represented by the tactical use that can be displayed

starting from a deep knowledge of footwork and strokes.

Knowing one’s values and one’s faults in performing the
movements and the strokes is important to ameliorate
one’s technique, but it’s even more important to know
values and faults of the challenger from the tactical
point of view in order to get better agonistic results.
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