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Abstract The aim of this study is to examine the
impact of cognitive-based learning and imagery training on
basic tennis skills to students who take elective tennis
course.16 volunteers who take elective tennis course took
part in the research. Control and experiment groups are
formed by dividing volunteers into two equal groups.
Control group (n=8) and experiment group (n=8) have only
attended the tennis course and at the end of the first week
"Hewitt" test is applied to both groups. After the test is
applied both groups continued to attend tennis courses
regularly for 8 weeks. Cognitive learning and imagery
training is applied on the experimental group (PCG) in
addition to their tennis lessons 2 periods of 30 minutes for 2
times per week, control group (PG), on the other hand, only
continued the tennis training. At the end of 8" week of
tennis courses, “Hewitt” test is applied once more to the
control and experiment group. Acquired data is statistically
analysed with IBM SPSS 20 package program. In order to
compare the acquired between groups, Independent ‘t’
test, in groups Paired Sample T test is used. As a result
analyzes, although there is no logical difference between
control group and experiment group in pre-test scores,
logical differences are determined in post-test scores
(p<0.05). While no logical difference is determined in the
pre-test and post-test comparison in control group, logical
differences are determined in the pre-test and post-test
comparison in experiment group (p<0.05).As a result, it is
found that cognitive-based learning and imagery training
that applied to students has important impacts on basic
tennis skills. According to these results, it is that
cognitive-based learning and imagery training that applied
to students thought to be positive in the development of
basic tennis skills and may increase in athletic performance
and sporting succession.
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1. Introduction

Cognitive learning is a complex, cognitive process
beyond the relationship between stimuli and response. In
the individual, behavior change occurs after some mental
processes and learning takes place. Learning according to
this approach is a result of an effort to understand what is
actually happening around people and around the world.
This can only be achieved by some activities that the
individual has in his mind. Briefly, learning in the
cognitive approach is an effective mental process a [1].

According to cognitive learning theory, knowledge can
be easily structured and remembered as far as how much it
is organized, interpreted as planned. While old cognitive
approach emphasizes gaining information in learning, new
approach mentions the configuration of information [2].

One of the most important approaches in cognitive
approach, an individual obtains information and processes
for oneself, in other words, shapes for oneself [3].

Information goes through four phases in process
approach. These phases are the sensory record, short-term
memory, long-term memory and control. With the help of
sense organs, stimulants that come from environment
transfer into short-term memory, working memory in other
words, by sensory record. When in need, this information is
summoned from long-term memory and it is processed in
short-term memory [4].

Theories of cognitive learning often focus on internal
processes and individual factors. It argues that learning is
not related to the stimulus response, but that the stimuli that
surround it are associated with similar experiences that
exist in the brain and that new meanings are the result.
Cognitive theorists have examined the internal processes
between the acquisition of knowledge by sensory organs
and the introduction of performance as a performance a [5].

According to Ryan and Simons (1981), imagery studies
are more beneficial in sports which have cognitive
processes to a large extent or require thinking a [6].
Cognitive theorists define learning as perceiving outer
impulses, comparing the former information, generating
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new information memorizing and remembering the
gathered information of individuals a [7] For example,
imagery studies in tennis can be more beneficial than rope
climbing or pull a [6]. Those who are closely acquainted
with tennis state that a five-set tennis competition between
equal strengths is stiffer and it tires body and minds more
than a five thousand meter run, one and a half hour football
match and many other sports branch [4]. Tennis, which
forces a human's technical, tactical, physiological and
psychological skills, is one of the best sports branches
which develops physical, mental, sensual and social
progress skills when it is done planned and programmed
[8]. Tennis is actually a sport which requires more
occupation, training and education than other sports
branches.

For this reason, most of the trainers do not only use
physical training in order to improve performance in such
stiff and difficult branches, but they also include
cognitive-based learning and mental training along with
physical training in their exercises. With the help of
researches, mental training is getting more and more
important. Mental practice has been defined as, rehearsal of
a physical task in the absence of observable movement, a
passive learning process without physical activity and
developing a known movement for a particular purpose
without acting, only using the mind or preparatory
trainings which learning new movements [9-10-11].

The most common area where imagery and mental
training are used studying sports skills, skills can be got
into a better form by imagining positively, skills'
weaknesses can be put forth more successful and strong by
fixing it. Studies show that successful athletes and trainers
use mental training technic and strategies in order to
achieve success [12]. Also, it is known that mental training
and cognitive-based learning methods, which are learning
accelerator methods, has enhancing effect on skill learning
[13-14].

This study is done for the purpose of examining the
impact of cognitive-based learning and imagery training on
basic tennis skills through observed on university students
who take the elective course and form the sample group.

2. Material and Method

2.1. Study Design and Participants

16 athletes who differ from 19-25 years old voluntarily
have participated in the research. Subjects are; 8 people in
the physical training group (PG), 8 people in the physical
and cognitive training group (PCG). Groups are formed
randomly. Subjects are informed about the purpose and the
content of the study and their motivation levels are raised.
Age, height, weight and body mass index (BMI) is used as
descriptive parameters.
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Training programs are applied to volunteers 2 times per
week for 8 weeks. PG has only attended to tennis training
physically. PCG, however, has attended cognitive training
programs before every physical training. Hewitt test was
applied to determine participants' forehand-backhand base
technical hit hit ratios and impact strengths. Pre-test
measurements are taken 3 days before training and at the
end of the 8" week, post-test measurements are taken.

3. Procedure

3.1. Physical Training Protocol:

Tennis training is applied to subjects 2 times per week
for 8 weeks. Every training took 60 minutes and 10 minutes
of warm-up before training and 10 minutes of cooling
down after the training exercises are included at this time.
For the remaining 40-minute training period, 25 minutes of
developing stroke techniques (combined techniques such
as steady, ground and above balls) and 15 minutes of basic
tennis techniques (forehand and backhand) exercises took
place in order to develop these techniques.

3.2. Cognitive Training Protocol:

Video supported cognitive training program in
envisioning and accelerating the learning model [15-16] is
applied to subjects 2 times per week for 8 weeks. Videos
are taken from professional tennis players who perform the
technique successfully and accurately. In order to enhance
the subjects' visualisation skills, cognitive preparation
techniques are applied before cognitive training for the first
week [17]. and studies were made in order to envisage all
the senses by doing warm-up exercises. Normal and
slow-motion versions of successful athletes' videos who
perform stroke techniques accurately are shown,
emphasised on the important parts and explanations were
made [16-18]. Basic performance practice and ideal model
exercise [17] are applied and it is provided to visualise the
techniques that subjects watched in videos. After visioning
the technique in normal and slow-motion, the technique is
visioned in lots of different perspectives such as
first-person and third-person perspectives by using sense
organs. In all of the visualisation sessions, successful
strokes which hit the target is focused. Visualisation
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sessions which take 3-4 minutes [16] subjects are provided
to take notes about the finished and watched techniques'
perform. It is continued until the end of the process by
adding more and more notes after every training. PCG has
done the perform of the move after every cognitive training
and consolidated by visualising again. After that, the
technique that is performed is discussed with subjects by
scrutinizing the taken notes [16].

Table 1. 8 weeks of cognitive-based, imagery and video supported basic
tennis skills study program.

Monday Thursday
First 30 Second 30 First 30 Second 30
minutes minutes minutes minutes
1. Training Internal Technique Internal
Week plan training videos training
2. Technique Group Object Technique
Week videos training training videos
3. Technique Qmet Internal Group
. environment . L
Week videos . training training
training
4. Internal N0|sy Group Technique
. environment L .
Week training - training videos
training
5. Technique Imager Technique | Cognitive
Week videos gery videos teaching
6. Imager Technique Cognitive | Technique
Week gery videos teaching videos
7. env’i\:g:ls%ent Technique Imager Technique
Week s videos gery videos
training
. Quiet .
8. Technique - Internal Technique
- environment . ;
Week videos . training videos
training

As it can be seen in the table, in addition to internal,
group, noisy environment, quiet environment, object,
imagery (envisioning) and cognitive mental training [15]
8-week training programs are formed by showing more
detailed technique videos in order to increase technical
skill learning.

4. Measurements

4.1. Height and Body Weight Measurement

Body weight is measured with a weighbridge which has
a 0,1 kg sensitivity and a metal stick in this weighbridge,
height is measured with a digital height measuring device.
Subjects are measured with only shorts and t-shirts.
Measurements are taken in upright head, standing on
weighbridge with straight soles, stretched knees, adjoining
heels and upright body with barefoot [19-20].

4.2. Body Mass Index

It is obtained by comparing body weight with height's
square in meter type formula [21].
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4.3. Hewitt Test

In normal court are, court size is 23,77m — 10,97m, the
height of the net 91cm (net posts are not calculated) (Figure
1). The opposite side of the court is divided into 4 equal
parts and has 4 different points. Between the net and the
first gap (4.5m) is 1 point, between the first and the second
gap (4.5m) is 2 points, between the second and the third
gap (4.5m) is 3 points and between the third and the fourth
gap (4.5m) is 4 points (Figure 1). By feeding the athletes
from the mini court line at the opposite side of them, coach
throws 20 balls to the athletes and according to the gap the
ball first drops by returning it with forehand and backhand,
the total score of the athlete is written down as the stroke
performance. Hitting the ball in the net or dropping the ball
outside of the court lines are counted as fail hits and given
zero points [22].

23- 7 metre
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Figure 1. Hewitt Test

5. Statistical Analysis

Obtained data from the study are evaluated in SPSS 20
program. At first descriptive statistics were made. After
that, since study group is less than 50 subjects, whether the
data show normal distribution or not, it is determined by
Shapiro-Wilk test, skewness and kurtosis with histogram,
examining the Q-Q, P-P graphics. Since data show normal
distribution, Paired Samples T test in intra-group,
Independent Samples T test is used in inter-group
measurements. Level of significance is accepted as p<0,05.

6. Findings

When Table 2 is examined, control group is formed with
5 male 3 female students whose average age is 20i75+1.28,
average weight is 64.61+9.65, average height is
171.00+6.35 and experiment group is formed with 5 male 3
female students whose average age is 20.00+.75, average
weight is 61.58+8.79, average height is 169.25+4.46.

When Table 3 is examined no logical difference can be
seen between experiment and control groups’ Forehand
Parallel, Forehand Cross, Backhand Parallel, Backhand
Cross, Total Forehand and Backhand Parallel, Total
Forehand And Backhand Cross pretest scores (p<0,05).
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Table 2. Applicants Descriptive Statistics

Group Variable N Minimu Maximu % +SD
S m m
Age 8  19.00 2300  20.75+1.28
Control Weight o 5 56 7560  64.61+9.65
Group er'g?] 171.0046.3
eight .006.
Cmy 8 16200 181.00 5
Age 8  19.00 21.00 20.00+.75
Experimen ~ Weioht o o) g, 7472 61.58+8.79
tGroup er'gz] 169.25:+4.4
eight 2544,
Cmy 8 16200 175.00 .

Table 3. Comparison of Control and Experiment Group Pre Test

Group N X +SD t p

Control 8  9.13+5.33

Flgrehlalmld 260 708
aralle Experiment 8  8.50+4.21
Control 8 10.50+4.96

FoCrehand 682 507
ross Experiment 8  8.63+5.99
Control 8 9.25+6.88

BSCKhITr'Id 1155 267
aralle Experiment 8  6.00+4.00
Control 8 6.63+3.54

Baékha”d -876 396
ross Experiment 8  8.63+5.40
Control 8 18.38+9.59

PTOt?II | 913 .376
aralle Experiment 8  14.50+7.21
Control 8 17.13+7.10

Total Cross -.030 977
Experiment 8  17.26+9.49

When Table 5 is examined no logical difference can be
seen when pretest and post-tests of experiment and control
groups’ Forehand Parallel, Forehand Cross, Backhand
Parallel, Backhand Cross, Total Forehand-Backhand
Parallel, Total Forehand-Backhand Cross scores are
compared (p<0,05).

Table 5. Comparison of Control Group’s Pre Test and Posttest

Group N  X+SD t D
+

Fs;iﬁgld lzfstTtssStt Z fi.lsssféésss 1240255
+

Mt bostet 8 1ogeas 0 29
+

Faralel  bostes 5 1pcaesan L5075
+

Baéfch,fs”d F:OestTts:tt Z 16().%3();34'?241 1743 125
"

AR R

ETE O T

When Table 6 is examined a logical difference can be
seen when pretest and post-tests of experiment and control
groups' Forehand Parallel, Forehand Cross, Backhand
Parallel, Backhand Cross, Total Forehand-Backhand
Parallel, Total Forehand-Backhand Cross scores are
compared (p<0.05).

Table 6. Comparison of Experiment Group’s Pre Test and Posttest

When Table 4 is examined a logical difference can be
seen between experiment and control groups’ Forehand
Parallel, Forehand Cross, Backhand Parallel, Backhand
Cross, Total Forehand-Backhand Parallel, Total
Forehand-Backhand Cross pretest scores (p<0,05)**.

Table 4. Comparison of Control and Experiment Group Posttest

Group N X+ SD t p
Forehand ~ Control 8 1188+3.68 -5.132 .000%*
Parallel  Experiment 8  19.13+155
Forehand Control 8 13.13+3.87 2535 024*
Cross  Experiment 8 2313:1047 '
Backhand ~ Control 8 12.63+2.88 -4.637 .000%*
Parallel  Experiment 8  18.63+2.27
Backhand Control 8 10.00+4.21 3421 .004%*
Cross  Experiment 8 1713412 '
Total Control 8 24508542 08 000%+
Parallel  Experiment 8  37.75+2.43
Control 8 23.12+7.32
Total _ -3.943 .001%*
Cross Experiment 8  40,25+9,87

Group N X+ SD t p
Forehand Pre Test 8 8.50+4.21 5028  .001**
Parallel Posttest 8  19.13+156 '
Pre Test 8 8.63+5.99
Forehand 2004 .023*
Cross Posttest 8  23.13+10.47
Backhand Pre Test 8 6.00+4.00 8227  000**
Parallel Posttest 8  18.63+227 '
Pre Test 8 8.63+5.39
Backhand 3685 .008*
Cross Posttest 8  17.13+4.12
Total Pre Test 8 14.50+7.21
-8.188  .000**
Parallel Posttest 8  37.76%2.43
Pre Test 8 17.26+9.49
Total -3.922  .006*
Cross Posttest 8  40.26+9.87
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7. Discussion and Result

Everyone that engages in sports activities faces both
physical and mental loads. In order to minimize the effect
of these loads, there is training being conducted against the
factors that cause the load. But in training, what is mostly
focused on is usually fitness exercises, technical and
tactical training [23]. Mental training is one of the concepts
that an athlete must learn and apply in the training program
in addition to the annual training training [24].

Cognitive learning supports the imagination in this sense.

The process of receiving, understanding, and analyzing
information begins to be revived in the mind and this is
reflected outside with time. In fact, what is defined as the
change in behavior in cognitive learning is exactly the
reflection of the learning process that takes place in the
mind.

We started this study to investigate the effect of
cognitive-based learning and imaginary training on basic
tennis skills in our research. When we looked at the initial
values in our study, there was no significant difference
between experiment (PCG) and control (PG) groups pretest
Forehand Parallel, Forehand Cross, Backhand Parallel,
Backhand Cross, Forehand and Backhand Parallel Total
and Backhand Cross total scores (p<0,05). This shows that
the study group is homogeneously distributed.

When we look at the final test, significant differences
were found between the experiment and control groups'
Forehand Parallel, Forehand Cross, Backhand Parallel,
Backhand Cross, Forehand-Backhand Parallel Total,
Forehand and Backhand Cross total scores (p<0,05).

This shows that cognitive-based learning and imagery
exercises applied for 8 weeks have positive effects on
learning skills. The most common use of mental training is
the study of sports skills. Skills can be made good with
positive imagination, they can be manifested more
successfully and powerfully by correcting their weak sides.
Mental training is a psychological skill and it has an
important power to improve the athlete's performance
[15-25].

When we look at the statistical examination made
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between the groups; no significant difference between
Forehand Parallel, Forehand Cross, Backhand Parallel,
Backhand Cross, Forehand and Backhand Parallel Total,
Forehand and Backhand Cross Total scores of Control (PG)
group pretest and posttest was found. However, a
significant difference was found between Forehand
Parallel, Forehand Cross, Backhand Parallel, Backhand
Cross, Forehand and Backhand Parallel Total, Forehand
and Backhand Cross Total scores of the experimental
group (PCG) pre-test and post-test.

After the studies he made, Glltekin (2006) stated that
athletes think that if they use spiritual power same
problems would not repeat in their own lives [26].
Individuals who think positive have higher chance to have
positive results throughout their lives.

Botwina and Krawczynski (2003) has examined the
impact of mental training on penalty kick in their studies
and confirmed that both mental and physical training group
has more accurate kicks compared to other two groups
[27].

In Van Gyn and his friends' (1990) study, they have
examined the impact of imagery on performance and they
found a logical difference in both imagery and strength
training in the acquired data, on the other hand, they
couldn't find any logic in imagery training group only [28].
Mental training and imagery studies are very effective
techniques but they are no substitute for physical training.
For this reason, these techniques should be planned,
compounded and should be used with physical training
[17-29]. Trainers can obtain decision making with elite
athletes and more effective imagery searching by giving
more practice time to distinct learning approaches during
comprehensive perceptual motor training program [30].
When mental training is combined with a distinct physical
training, it can be stated that it has more positive results
than not combining at all [25]. The findings we have
acquired in our study support the literature.

Being an elite athlete brings a lot of discipline with it. It
is thought that in this process with the help of thinking
power and imagery training, athletes' physical performance
will be increased along with his/her quality of life [31].

As a result, cognitive-based learning and imagery
training has an impact on stroke skills in tennis. Besides
physical training, mental training is also effective in
learning motor skills. Furthermore, it can be stated that
physical training with mental training study is more
effective than single-handed physical or mental training
and it is suggested that while preparing annual training
program, mental training should be run together with
physical training sessions.

Suggestions: With the help of cognitive-based learning
methods we can provide an advantage on both the duration
of skill learning and the perfection of the technique
compared to the normal process of teaching the skill and
technical sufficiency.
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8. Suggestions

1. In sports branch, cognitive education and imagery
training should take place in basic skill education.
2. Possibilities should be presented to

athletes/students which support the cognitive
learning process such as video, analysis.

3. In skill learning, cognitive education process and
imagery training processes should be introduced to
students/athletes as a priority.
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