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Abstract
Background  The ITN (International Tennis Number) test is frequently applied to determine the general game 
success of tennis players. Mental training is widely used to improve the athletic performance. In this context, this 
study aimed to investigate the effect of an 8-week mental training program applied to male tennis players on ITN test 
performances.

Method  Twenty amateur male tennis players voluntarily participated in this study. This study was conducted with 
a quasi-experimental design and the participants were randomly divided into Tennis and Tennis + Mental training 
groups. The Tennis group performed only tennis-specific training for 45 minutes, 2 days a week for 8 weeks. The 
Tennis + Mental training group performed 45 minutes of mental training (imagery, focus, self-talk, and breath control) 
before each tennis training session, followed by similar training with the tennis group, and the tennis players’ ITN test 
performances were measured as pre- and post-tests. IBM SPSS package program was used to analyze the obtained 
data. Two-way repeated measures ANOVA was used to determine the difference between the ITN test and its 
components of the Tennis and Tennis + Mental training groups. In addition, the percentage differences of time points 
according to the groups were calculated with the formula “% Δ = (Pre-test - Post-test) / Pre-test *100”.

Results  There was no statistically significant difference between the ITN test performance of the Tennis and 
Tennis + Mental training groups. When the measurement times of the groups were compared, it was found that there 
was a statistically significant difference between the ITN test performances. When group and time interactions in 
ITN test performances were analyzed between groups, a statistically significant difference was found. According to 
these results, while the ITN test performance of the Tennis group increased by 6.35%, the ITN test performance of the 
Tennis + Mental training group increased by 16.51%.

Conclusion  It was determined that the ITN test scores of tennis players increased through both Tennis and 
Tennis + Mental training, applied for eight weeks. However, it was determined that mental training in addition to 
tennis training provided a higher level of improvement in ITN test performances.

Clinical trial number  Not applicable.
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Introduction
Nowadays, it is known that athletic performance is not 
only related to physical strength, but also that psycholog-
ical factors significantly affect athlete performance. As a 
matter of fact, in recent years, the importance of mental 
training programs has been emphasized to enhance ath-
letic performance [1–3]. Thus, mental training programs 
influence not only cognitive processes but also physical 
performance. Therefore, there is a relationship between 
mental training programs and physical performance, 
and improved mental skills can enhance physical perfor-
mance [4–7]. One of the sports where mental and physi-
cal performance are evaluated together is tennis. This 
sport involves hitting the ball with a racket over the net 
into the opponent’s court [8, 9]. The height, speed and 
angle of the ball sent to the opponent’s court are impor-
tant to score points by making the opponent make a mis-
take. Since tennis players’ hitting abilities can be linked 
to performance, assessing these abilities is important for 
athletes and coaches. In this context, the ITN (Interna-
tional Tennis Number) test is frequently applied to deter-
mine the general game success of tennis players. In this 
system, athletes are rated between ITN 1 and ITN 10. 
While ITN 1 represents high-level athletes, ITN 10 rep-
resents athletes who are new to tennis [10]. However, it 
is known that tennis performance relies not only physi-
cal abilities, but also on mental and tactical skills [11, 12]. 
Therefore, tennis can also provide the opportunity for 
athletes to develop their mental skills in psychological 
processes. For this reason, the effect of mental training 
techniques on tennis performance is remarkable [13].

The techniques and strategies athletes use to improve 
mental processes and enhance performance are defined 
as “mental training” [14]. Mental training, defined simi-
larly by different authors [15–17], involves developing 
various mental skills to use one or more mental tech-
niques in the context of learning, performance and/or 
optimising competitions [18]. In this context, mental 
strategies may be noteworthy for individuals to achieve 
an optimal mental state. One such strategy is imagery 
[19], which involves mentally visualising the movements 
performed during a tennis competition or training ses-
sion [20, 21]. This process, which involves visual and kin-
esthetic systems, is shaped by previous experiences and 
directly affects motor and sports performance [22–24]. 
Another strategy that affects tennis performance is focus. 
This gain, which can be achieved through mental train-
ing, allows the athlete to focus on ball control, competi-
tion, task or area of interest and to distance themselves 
from distracting factors [25]. The third application is self-
talk. Internal dialogue is the verbal expressions, either 
explicit or implicit, that an individual directs towards 
themselves [26]. Internal dialogue, divided into con-
trolled and uncontrolled [27, 28], plays a vital role due 

to the nature of tennis, which requires quick decision-
making and adaptation to the situation [29]. Therefore, 
it supports the setting of goals along with the athlete’s 
motivation [30]. Deep and rhythmic breathing exercises, 
which provide a physiological basis, help maintain con-
trol and psychophysiological balance, supporting calm-
ness in athletic performance [14, 31]. In this context, 
there are studies in the literature that prove the positive 
effects of breathing exercises [32]. All these mental train-
ing techniques collectively contribute to the psychophysi-
ological aspects of tennis performance. It is known that 
such techniques are used holistically today (stress and 
anxiety management, recovery, performance enhance-
ment, competition preparation, and post-injury recovery, 
etc.) [14]. Due to the holistic benefits of mental training, 
its acceptance continues to increase [33, 34].

This study aimed to examine the effect of mental train-
ing programs applied to male tennis players on ITN 
levels. This study was one of the few longitudinal investi-
gations examining the effect of mental training programs 
on athlete performance through the ITN test in ama-
teur male tennis players, and it was important in terms 
of making original contributions to the literature in this 
field. In addition, through the results of this study, it was 
aimed to obtain information about how ITN test and 
mental training can be used together in tennis and how 
they can increase the performance of athletes, and thus 
to contribute to the studies and practices related to the 
field with a better understanding. Within this scope, the 
following hypotheses have been established:

H1: Mental training applied in addition to 8 weeks of 
tennis training improves the ITN test components of ten-
nis players.

H2: Mental training applied in addition to 8 weeks of 
tennis training improves the ITN test scores of tennis 
players.

Method
Study design
Experimental research examines the effects of indepen-
dent variables on dependent variables. In the current 
study, a quasi-experimental design was used to involve 
interventions applied to pre-existing groups without full 
randomization [35].

Calculation of the sample size
To determine the required sample size, a power analy-
sis was conducted using G*Power 3.9.1.2 software. It 
was estimated that a tennis group of 10 participants was 
needed to detect an effect size (d = 0.86) and a statisti-
cally significant difference (α = 0.05; 1-β = 0.80) in ITN 
test performance before and after 8-week tennis train-
ing [10]. Similarly, 10 participants were included in the 
Tennis + Mental training group to ensure a similar effect 
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size to the tennis group. Therefore, a total of 20 amateur 
male tennis players aged 18–24 years were included in 
this study. In the study, tennis players were divided into 
two groups: Tennis group and Tennis + Mental Train-
ing group using a simple random sampling method. The 
tennis group only applied tennis training protocols for 8 
weeks. In the Tennis + Mental training group, both ten-
nis and mental training protocols were applied (Fig. 1).

Research group and ethical approval
In this study, twenty adult licensed amateur male tennis 
players who have been playing tennis regularly for at least 
two years and had ITN ratings of 6–7 participated vol-
untarily. The true ITN level for a male player is ITN 8. 
In summary, the participants were at a competitive level. 
All participants were medically checked before starting 
the study. Participants were selected from adults who 
did not have a condition that would prevent them from 
exercising in the last six months, did not use any chronic 
medication, and did not have any skeletal-muscular sys-
tem injuries. It was also determined that the participants 
had not followed a special diet program or any nutri-
tional supplements in the last six months. They were 
also warned against drinking alcohol. Moreover, tennis 
players were asked to sleep adequately before the mea-
surement days. The researchers provided detailed infor-
mation about the purpose and content of the study to the 
participants, and all participants provided an informed 
consent form. This research was approved by the Bin-
gol University Health Sciences Scientific Research and 

Publication Ethics Board (E-33117789-770−153492), and 
the research was conducted in accordance with the Dec-
laration of Helsinki.

Experimental design
In the study, tennis players were informed in detail about 
the training sessions before starting the study proto-
col. After the briefing, the ITN test was introduced with 
familiarization training before starting the pre-test. Par-
ticipants did not participate in any training program 
other than the one provided during this study. Before 
and after the study, ITN tests, one of the most common 
tests applied by the International Tennis Federation, were 
applied to measure the performances of tennis players. 
The details of the ITN test are as follows:

Groundstroke depth assessment
Includes a power aspect (10 alternate forehand and back-
hand ground strokes). The Groundstroke Depth Assess-
ment has been designed to enable players to test their 
control, depth, and power. Players will receive Double 
Points if the second bounce is beyond the Bonus Line. 
Players only receive points for hitting balls into the sin-
gles playing area of a tennis court. The player hits 10 
balls that are fed to alternate sides, one Forehand, one 
Backhand, one Forehand, one Backhand, etc. Points are 
awarded based on where the ball lands on the first and 
second bounce. When a ball’s first bounce lands any-
where outside the normal singles playing area, it scores 
zero points.

Fig. 1  Experimental Design

 



Page 4 of 9Yalcin et al. BMC Sports Science, Medicine and Rehabilitation           (2026) 18:23 

Groundstroke accuracy assessment
Includes a power aspect (6 alternate forehands and back-
hands down the line and 6 alternative forehands and 
backhand cross-court). The player should hit each ball 
down the line. Six balls are fed to alternately (one fore-
hand, one backhand, one forehand, one backhand), etc. 
The player should hit each ball cross-court. Points are 
awarded based on where the ball lands on the first and 
second bounce. When a ball’s first bounce lands any-
where outside the normal singles playing area, it scores 
zero points.

Volley depth assessment
Includes a power aspect (8 alternate forehand and back-
hand volleys). The player should hit 8 balls that are fed 
to alternate sides, one Forehand, one Backhand, one 
Forehand, one Backhand, etc. Points are awarded based 
on where the ball lands on the first and second bounce. 
When a ball’s first bounce lands anywhere outside the 
normal singles playing area, it scores zero points.

Serve assessment
Includes a power aspect (12 serves in total, 3 serves in 
each target area). The player hits 12 serves. Three serves 
to the wide area of the first service box, three serves to 
the middle area of the first service box, three serves 
to the middle area of the second service box and three 
serves to the wide area of the second service box. Points 
are awarded based on where the ball lands on the first 
and second bounce. If the first serve lands anywhere in 
the correct service box, no second serve is required. If 
the serve is a let, the serve is replayed. When a ball’s first 
bounce lands anywhere outside the normal singles play-
ing area, it scores zero points.

Mobility assessment
Measures the time it takes a player to pick up five ten-
nis balls and return them individually to a specified zone. 
The score is recorded in seconds. Points are awarded 
based on the time it takes to complete this task. The 
faster a player completes the task, the more points are 
awarded [36, 37].

Mental training protocol
The mental training protocol was developed by review-
ing the existing literature [38, 39]. Mental training tech-
niques (imagery, focus, self-talk, and breath control) 
were applied to the athletes using a video-assisted pro-
gram 2 days a week for 8 weeks, with each session of 45 
min. The videos included tennis-specific movements and 
demonstrations by tennis players. To improve the men-
tal skills of tennis players, a concept introduction and a 
video-based approach were exhibited in the first week. 
As the weeks progressed, mental training exercises were 

expanded and intensified. The details of the 8-week men-
tal training program were shown in Table 1.

Tennis training protocol
A tennis training program was applied to the tennis play-
ers for 8 weeks, 2 days a week. Each session continued for 
45 min, and 10 min of warm-up and cool-down exercises 
were performed before and after the training. During the 
training period, apart from the warm-up and cool-down 
exercises, exercises on basic hitting techniques, volley 
depth and power stroke, and ITN serve, power, and sta-
bility stroke techniques were applied. The details of the 
8-week tennis training program were shown in Table 2.

Table 1  8-Week mental training protocol
1. Week Video presentation and demonstration of selected skills
2. Week Practices for regular breathing and deepening relax-

ation exercises
3. Week Deepening relaxation and self-talk exercises
4. Week Exercises for clarity and concentration on the object in 

the mind
5. Week Imagery and self-talk exercises for basic hitting tech-

niques in tennis
6. Week Watching videos about basic hitting techniques for 

imagery in tennis
7. Week Self-talk exercises for volley hitting techniques in tennis
8. Week ITN service imagery exercises to focus on power and 

hitting skill

Table 2  8-Week tennis training protocol
1. Week Warm-up

Forehand parallel hitting drills
Cool-down

2. Week Warm-up
Forehand cross hitting drills
Cool-down

3. Week Warm-up
Backhand parallel hitting drills
Cool-down

4. Week Warm-up
Backhand cross hitting drills
Cool-down

5. Week Warm-up
Forehand/Backhand parallel hitting drills
Cool-down

6. Week Warm-up
Forehand/Backhand paralel/cross (mixed) hitting drills
Cool-down

7. Week Warm-up
Volley, depth, accuracy, and serve strokes
Tennis match
Cool-down

8. Week Warm-up
Tennis match
Cool -down
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Statistical analysis
IBM SPSS Statistics 24 software was used to analyze the 
obtained data. Descriptive statistics of the obtained data 
were given as mean and standard deviation. Addition-
ally, a two-way repeated measures ANOVA was used to 
determine the differences between the ITN test scores 
and its components at the two time points (Pre-test and 
Post-test) for the Tennis and Tennis + Mental training 
groups. Moreover, percentage differences of time points 
according to groups were calculated with the formula “% 
Δ = (Pre-test - Post-test)/Pre-test *100” [40]. The confi-
dence interval was 95% and values below p <.05 were 
considered statistically significant.

Results
When Table 3 was analyzed, it was determined that there 
was no statistically significant difference between tennis 
and Tennis + Mental training groups in ITN test compo-
nents such as depth, volley, accuracy, serve, and mobil-
ity. When the measurement times of the groups were 
compared, it was found that there was a statistically sig-
nificant difference between the scores of depth, volley, 
accuracy, serve, and mobility. When the groups and times 
interactions of ITN test components were examined, it 
was found that there was no difference in mobility, but 

there was a difference in depth, volley, accuracy, and 
serve. According to these results, both groups showed 
improvement in mobility over time, but the amount of 
improvement did not differ between groups. Moreover, 
the depth, volley, accuracy, and serve scores of the ten-
nis group increased by 6.82%, 4.44%, 5.68% and 3.69%, 
respectively, at the end of 8 weeks of regular tennis train-
ing, while the depth, volley, accuracy, and serve scores of 
the Tennis + Mental training group increased by 22.33%, 
19.68%, 19.16% and 13.56%, respectively. These results 
show that mental training in addition to 8-week regular 
tennis training can increase depth, volley, accuracy, and 
serve scores of ITN test components more than tennis 
training.

When Table 4 was analyzed, it was found that there was 
no statistically significant difference between the ITN test 
scores of the Tennis and Tennis + Mental training groups. 
When the measurement times of the groups were com-
pared, it was found that there was a statistically signifi-
cant difference between the ITN test scores. When group 
and time interactions in ITN test scores were analyzed, it 
was found that there was a statistically significant differ-
ence. According to these results, the ITN test scores of 
the tennis group increased by 6.35%, while the ITN test 
scores of the Tennis + Mental training group increased by 

Table 3  The effect of 8-week mental training practices on ITN test components in tennis players
ITN Test Components Groups N Pre-test Post-test Total %Δ F(1,18) p ηp

2

X ± S.D. X ± S.D. X± S.D.
Groundstroke Depth Assessment Tennis 10 44.00±7.24 47.00±7.15 45.50±7.20 6.82 0.050 0.826 0.634

Tennis + Mental Training 10 40.30±7.15 49.30±6.90 44.80±7.03 22.33
Total 20 42.15±7.26 48.15±6.94 Interaction

F(1,18) = 31.154
p =.001*; ηp

2 = 0.003
F(1,18) = 124.615

p =.001*; ηp
2 = 0.874

Volley Depth
Assessment

Tennis 10 45.00±3.37 47.00±3.43 46.00±3.40 4.44 0.813 0.379 0.043
Tennis + Mental Training 10 43.20±3.99 51.70±3.89 47.45±3.94 19.68
Total 20 44.10±3.71 49.35±4.31 Interaction

F(1,18) = 85.449
p =.001*; ηp

2 = 0.826
F(1,18) = 222.978

p =.001*; ηp
2 = 0.925

Groundstroke Accuracy Assessment Tennis 10 45.80±4.08 48.40±4.33 47.10±4.21 5.68 1.969 0.178 0.099
Tennis + Mental Training 10 45.40±4.53 54.10±4.09 49.75±4.31 19.16
Total 20 45.60±4.20 51.25±5.04 Interaction

F(1,18) = 148.840
p =.001*; ηp

2 = 0.892
F(1,18) = 510.760

p =.001*; ηp
2 = 0.966

Serve Assessment Tennis 10 40.70±5.25 42.30±5.27 41.50±5.26 3.69 1.817 0.194 0.092
Tennis + Mental Training 10 41.30±3.09 46.90±3.21 44.50±3.15 13.56
Total 20 41.00±4.21 44.60±4.86 Interaction

F(1,18) = 97.297
p =.001*; ηp

2 = 0.844
F(1,18) = 315.243

p =.001*; ηp
2 = 0.946

Mobility Tennis 10 40.20±3.88 44.70±4.55 42.50±4.34 - 2.465 134 0.120
Tennis + Mental Training 10 38.10±4.84 40.70±5.96 39.40±5.40 -
Total 20 39.15±4.40 42.70±5.55 Interaction

F(1,18) = 0.346
p =.937; ηp

2 = 0.049
F(1,18) = 13.078

p =.002*; ηp
2 = 0.421

*p <.05,X , Mean S.D Standard Deviation, %Δ Percentage difference, F(1,18) Degree of Freedom and Error, ηp
2: Partial Eta Square
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16.51%. This result shows that mental training practices 
in addition to 8-week regular tennis training can increase 
ITN test scores more than tennis training.

Discussion
This study aimed to investigate the effects of mental 
training programs applied to male tennis players on 
ITN test performance. The main findings of the study 
revealed no significant difference between male athletes 
who participated in tennis training and those who also 
participated in the Tennis + Mental training program. 
However, when the measurement periods were com-
pared, improvements of 16.51% in the Tennis + Men-
tal Training group and 6.35% in the Tennis group were 
observed over 8 weeks. This finding suggests that men-
tal training programs added to regular tennis training 
can be effective in enhancing the ITN test performance 
of tennis players. The findings align with existing litera-
ture that mental training enhances both cognitive and 
motor performance [41, 42]. Specifically, techniques such 
as visualization, attention control, self-talk, and breath-
ing regulation contribute to motor development, reduce 
anxiety, and help maintain focus [43–48]. In fact, in the 
study by Gonzalez-Fernandes et al. [49], improvements 
in decision-making, recovery, psychological and physio-
logical endurance parameters were reported. Supporting 
our findings, Mamassis and Doganis reported that men-
tal training programs increased tennis performance [50]. 
Contrary to the findings, there were also studies showing 
that mental training did not affect athletic performance 
[51, 52]. When the studies reporting that mental training 
has no effect are examined, it is stated that the partici-
pants showed limited progress due to their specialization 
and the resulting memorization of movements.

According to the secondary findings of the study, sig-
nificant improvements were observed in all parameters 
except mobility, one of the ITN test components, when 
group and time interactions were analyzed. Mobility may 
not have been affected by mental training since it was 
evaluated more as a parameter based on physical skills. In 
fact, both groups showed improvement due to mobility at 
measurement times, but the amount of improvement did 
not differ between groups. However, the improvements 

in ITN test components were 6.82%, 4.44%, 5.68%, and 
3.69% and 22.33%, 19.68%, 19.16%, and 13.56% in tech-
nical skills such as depth, volley, accuracy, and serve for 
tennis players in the Tennis group and Tennis + Men-
tal training group, respectively. Therefore, it can be said 
that tennis training alone has a positive effect on ITN 
performance [53–56]. These results suggest that mental 
training applied in addition to tennis training may have 
a complementary effect on the ITN test components of 
tennis players. In fact, there are studies supporting this, 
showing that mental training parameters affect ITN test 
components such as serve [57–62] depth [63], and vol-
ley [64]. These results suggest that mental training tech-
niques should be practiced more effectively by tennis 
players.

When the measurement times were compared, statisti-
cally significant differences were found in depth, volley, 
accuracy, and serve scores, but not mobility. The devel-
opment of technical skills may be influenced by mental 
training due to increased motivation and self-confidence 
[65]. A systematic review also showed improvements in 
motor learning and performance among athletes using 
mental training techniques [64]. Contrary to the find-
ings obtained, there are also studies indicating that men-
tal training practices do not show a change in terms of 
depth, volley, accuracy, serve, and mobility [24, 36, 52, 
66]. It can be said that this difference is due to the evalu-
ation of skills that are difficult or easy to acquire in the 
same time period.

Conclusion
Eight weeks of training improved both the ITN test com-
ponents and ITN test scores in both the Tennis and Ten-
nis + Mental training groups. This suggests that mental 
training may enhance ITN performance when combined 
with physical tennis training. The data obtained suggest 
that training techniques can support the development of 
tennis-specific technical development. In this context, it 
suggests that holistically combining mental and physi-
cal training can have a positive impact on tennis per-
formance. Overall, the findings suggest that mental and 
physical training played a complementary role in the cur-
rent study.

Table 4  The effect of 8-week mental training practices on ITN test scores in tennis players
Variable Groups N Pre-test Post-test Total %Δ F(1,18) p ηp

2

X ± S.D X ± S.D. X ± S.D.

ITN
Test Score

Tennis 10 215.70±12.10 229.40±11.85 222.55±11.98 6.35 0.253 0.621 0.007
Tennis + Mental Training 10 208.30±15.10 242.70±13.83 225.50±14.47 16.51
Total 20 212.00±13.85 236.05±14.27 Interaction

F(1,18) = 108.784
p =.001*; ηp

2 = 0.014
F(1,18) = 587.376

p =.001*; ηp
2 = 0.970

*p <.05,X , Mean S.D. Standard Deviation, %Δ Percentage difference, F(1,18) Degree of Freedom and Error, ηp
2 Partial Eta Square
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Limitations
Firstly, selecting only amateur male tennis players lim-
its the generalizability of the results obtained to profes-
sional tennis players or tennis players at different levels 
and gender. In addition, the 8-week training period may 
be insufficient to evaluate the long-term effects on ten-
nis players. Additionally, the use of only the ITN test per-
formance to determine physical performance in the study 
may have limited the evaluation of tennis players. The 
tennis players’ imagery ability is a crucial factor to con-
sider and evaluate when using mental imagery interven-
tion [67]. Indeed, it can influence tennis performance in 
novice players [68]. It can be assessed by questionnaires 
such as the Movement Imagery Questionnaire [69] or 
Likert-type scales. However, unmeasured sensory impact 
can be measured with scales (e.g., motivation, perceived 
exertion, etc.). This study was designed as a quasi-exper-
imental. Longitudinal studies with the true experimental 
study, such as the Solomon four-group model, are needed 
to provide more detailed results.

Strengths and weaknesses of the research
When the strengths of the study are examined, it can be 
said that the combination of sport psychology and train-
ing science and its application with a quasi-experimen-
tal design will contribute to the field. Furthermore, this 
study will provide a strong basis for coaches and sports 
scientists to integrate mental training techniques into 
tennis programs. Additionally, using an objective mea-
surement method (ITN test) may increase the reliability 
of the findings. In addition, the study had certain weak-
nesses. One limitation is that the sample size was rela-
tively small (n = 10 per group) and another is that tennis 
players’ individual differences (stress, motivation, past 
experiences, etc.) could not be controlled. In addition, it 
can be considered as a weakness in terms of generaliz-
ability to sports branches by examining the research only 
in the tennis branch.

Recommendations
Replicating this study with professional players and ath-
letes from different age groups would provide a valu-
able basis for future research. In addition, long-term 
effects on tennis players can be examined by increasing 
the training sessions. In the current study, 8-week men-
tal training techniques were found to have no direct sig-
nificant effect on ITN test performance of tennis players. 
However, in future research, adaptations such as longer 
training programs may lead to improvements in this per-
formance domain. In addition, testing different mental 
training intensities and incorporating additional cogni-
tive performance measures may broaden the scope of 
future research.

Acknowledgements
The authors would like to thank the tennis players and their coaches who 
voluntarily participated in the research. However, this study was presented 
as an oral presentation at the XXII International Scientific Conference of the 
University of Belgrade.

Authors’ contributions
IY HG AB, BSS, and OI conceptualized the study, collected data, analyzed the 
data, prepared the figures, and wrote the manuscript. HG and DN elaborated 
the methodology in depth and performed the final check of the manuscript. 
All authors have read and approved the final manuscript.

Funding
There is no financial support received for this study.

Data availability
The data sets used and/or analyzed during the current study are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This research was approved by the Bingöl University Health Sciences Scientific 
Research and Publication Ethics Board (E-33117789-770-153492), and the 
research was conducted in accordance with the Declaration of Helsinki. In 
addition, informed consent was obtained from all participants before the 
study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Faculty of Sports Sciences, Bingol University, Bingol, Türkiye
2School of Health & Human Sciences, Department of Health Professions, 
Indiana University, Indianapolis, USA
3Faculty of Sports Sciences, Balıkesir University, Balikesir, Türkiye
4Directorate of Sports Sciences Application and Research Center, Balikesir 
University, Balikesir, Türkiye
5Faculty of Sports Sciences, Mersin University, Mersin, Türkiye
6Faculty of Kinesiology, University of Zagreb, Zagreb, Croatia
7Institute of Sport Science and Innovations, Lithuanian Sports University, 
Kaunas, Lithuania

Received: 15 October 2025 / Accepted: 27 November 2025

References
1.	 Malouin F, Jackson PL, Richards CL. Towards the integration of mental 

practice in rehabilitation programs. A critical review. Front Hum Neurosci. 
2013;7:576. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​n​h​u​m​.​2​0​1​3​.​0​0​5​7​6.

2.	 Longman DP, Stock JT, Wells JCK. A trade-off between cognitive and physical 
performance, with relative preservation of brain function. Sci Rep. 2017;7(1). ​
h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​8​​/​s​​4​1​5​9​8​-​0​1​7​-​1​4​1​8​6​-​2.

3.	 Gentili RJ, Han CE, Schweighofer N, Papaxanthis C. Motor learning without 
doing: trial-by-trial improvement in motor performance during mental training. 
J Neurophysiol. 2010;104(2):774–83. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​2​​/​j​​n​.​0​0​2​5​7​.​2​0​1​0.

4.	 Çelik OB, Güngör NB. The effects of the mental training skills on the predic-
tion of the sports sciences faculty students’ anxiety levels. Int J Eurasian Educ 
Cult. 2020;5(9):888–929.

5.	 Erdoğan BS, Gülşen DB. Spor bilimleri fakültesinde öğrenim gören sporcuların 
Zihinsel Antrenman düzeylerinin belirlenmesi. Mediterranean J Sport Sci. 
2020;3(1):219–28. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​8​0​2​​1​/​​a​s​b​i​d​.​7​5​3​9​6​7.

6.	 Karaca R, Gündüz N. Oryantiring sporcularinda Zihinsel Antrenman ve perfor-
mans İlişkisinin incelenmesi. SPORMETRE. 2021;19(1):99–115. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​3​3​6​8​​9​/​​s​p​o​r​m​e​t​r​e​.​7​1​9​9​9​1.

https://doi.org/10.3389/fnhum.2013.00576
https://doi.org/10.1038/s41598-017-14186-2
https://doi.org/10.1038/s41598-017-14186-2
https://doi.org/10.1152/jn.00257.2010
https://doi.org/10.38021/asbid.753967
https://doi.org/10.33689/spormetre.719991
https://doi.org/10.33689/spormetre.719991


Page 8 of 9Yalcin et al. BMC Sports Science, Medicine and Rehabilitation           (2026) 18:23 

7.	 Marcora SM, Staiano W, Manning V. Mental fatigue impairs physical perfor-
mance in humans. J Appl Physiol. 2009;106(3):857–64. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​
2​​/​j​​a​p​p​​l​p​h​​y​s​i​o​​l​.​​9​1​3​2​4​.​2​0​0​8.

8.	 Şahin H. Beden eğitimi ve spor sözlüğü. 2nd ed. İstanbul: Morpa; 2005; 392. ​h​t​
t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​​5​&​q​​=​1​.​%​​0​9​​%​C​5​%​9​E​a​h​i​
n​+​H​.​+​B​e​d​e​n​+​e​%​C​4​%​9​F​i​t​i​m​i​+​v​e​+​s​p​o​r​+​s​%​C​3​%​B​6​z​l​%​C​3​%​B​C​%​C​4​%​9​F​%​C​3​%​B​
C​.​+​2​n​d​+​e​d​.​+​%​C​4​%​B​0​s​t​a​n​b​u​l​%​3​A​+​M​o​r​p​a​%​3​B​+​2​0​0​5​.​&​b​t​n​G.

9.	 Martínez-Gallego R, Guzmán JF, Crespo M, Ramón-Llin J, Vučković G. Techni-
cal, tactical and movement analysis of men’s professional tennis on hard 
courts. J Sports Med Phys Fit. 2017;59(1):50–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​3​7​3​​6​/​​s​0​0​​2​2​
-​​4​7​0​7​​.​1​​7​.​0​7​9​1​6​-​6.

10.	 Morais JE, Kilit B, Arslan E, Soylu Y, Neiva HP. Effects of a 6-week on-court 
training program on the international tennis number (ITN) and a range of 
physical fitness characteristics in young tennis players. Front Sports Act Liv-
ing. 2024;6:1304073. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​s​p​o​r​.​2​0​2​4​.​1​3​0​4​0​7​3.

11.	 Haşıl N, Ataç H. Tenis alıştırma örnekleri. Bursa: Akmat Akınoğlu Matbaacılık; 
1998. p. 32. ​h​t​t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​5​&​q​=​T​e​n​i​
s​+​a​l​%​C​4​%​B​1​%​C​5​%​9​F​t​%​C​4​%​B​1​r​m​a​+​%​C​3​%​B​6​r​n​e​k​l​e​r​i​.​+​B​u​r​s​a​%​3​A​+​A​k​m​a​t​+​A​k​
%​C​4​%​B​1​n​o​%​C​4​%​9​F​l​u​+​M​a​t​b​a​a​c​%​C​4​%​B​1​l​%​C​4​%​B​1​k​%​3​B​+​1​9​9​8​.​+​&​b​t​n​G.

12.	 Unierzyski P. Level of achievement motivation of young tennis players and 
their future progress. J Sports Sci Med. 2003;2(4):184–6.

13.	 Lyons M, Al-Nakeeb Y, Hankey J, Nevill A. The effect of moderate and high-
intensity fatigue on groundstroke accuracy in expert and non-expert tennis 
players. J Sports Sci Med. 2013;12(2):298.

14.	 Murathan G, Bozyılan E . Zihinsel Antrenman. Sporun Kavramsal Temelleri-4 
(ss. 381–398). Efe Akademi Yayınlar&. 2020; 305.

15.	 Ekmekçi R. Sporda zihinsel antrenman: Bir adım önde. Ankara: Detay 
Yayıncılık; 2017; p. 392. ​h​t​t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​
2​C​​5​&​q​​=​3​.​%​​0​9​​E​k​m​e​k​%​C​3​%​A​7​i​+​R​.​+​S​p​o​r​d​a​+​z​i​h​i​n​s​e​l​+​a​n​t​r​e​n​m​a​n​%​3​A​+​B​i​r​+​a​d​
%​C​4​%​B​1​m​+​%​C​3​%​B​6​n​d​e​.​+​A​n​k​a​r​a​%​3​A​+​D​e​t​a​y​+​Y​a​y​%​C​4​%​B​1​n​c​%​C​4​%​B​1​l​%​C​4​
%​B​1​k​%​3​B​+​2​0​1​7​.​+​&​b​t​n​G.

16.	 Serena C. Il mental training per Lo sport. Strategie pratiche per La preparaz-
ione mentale dell’atleta e Dello sportivo amatoriale. Italy: BE Bruno Editore; 
2014.

17.	 Moran A. The mind’s eye. Psychol. 2002;15(8):414–5.
18.	 Altıntaş A, Akalan C. Mental training and high performance. Spormetre J Phys 

Educ Sports Sci. 2008;6(1):39–43.
19.	 Guillot A. Les pouvoirs insoupçonnés de la visualisation: Manuel ultime de 

préparation mentale intégrée des sportifs. Paris: Éditions Solar; 2024; 264. ​h​t​t​
p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​5​&​q​=​G​u​i​l​l​o​t​+​A​.​+​L​e​s​+​p​
o​u​v​o​i​r​s​+​i​n​s​o​u​p​%​C​3​%​A​7​o​n​n​%​C​3​%​A​9​s​+​d​e​+​l​a​+​v​i​s​u​a​l​i​s​a​t​i​o​n​%​3​A​+​M​a​n​u​e​l​+​u​l​
t​i​m​e​+​d​e​+​p​r​%​C​3​%​A​9​p​a​r​a​t​i​o​n​+​m​e​n​t​a​l​e​+​i​n​t​%​C​3​%​A​9​g​r​%​C​3​%​A​9​e​+​d​e​s​+​s​p​o​r​t​
i​f​s​.​+​P​a​r​i​s​%​3​A​+​%​C​3​%​8​9​d​i​t​i​o​n​s​+​S​o​l​a​r​%​3​B​+​2​0​2​4​.​&​b​t​n​G​=.

20.	 Hecker JE, Kaczor LM. Application of imagery theory to sport psychology: 
some preliminary findings. J Sport Exerc Psychol. 1988;10(4):363–73.

21.	 Weinberg RS, Gould D. Foundations of sport and exercise psychology. 7th ed. 
Champaign, IL: Human Kinetics; 2019; p. 32. ​h​t​t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​
l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​5​&​q​=​5​.​%​0​9​W​e​i​n​b​e​r​g​+​R​S​%​2​C​+​G​o​u​l​d​+​D​.​+​F​o​u​n​d​a​t​i​o​
n​s​+​o​f​+​s​p​o​r​t​+​a​n​d​+​e​x​e​r​c​i​s​e​+​p​s​y​c​h​o​l​o​g​y​.​+​7​t​h​+​e​d​.​+​C​h​a​m​p​a​i​g​n​%​2​C​+​I​L​%​3​A​+​
H​u​m​a​n​+​K​i​n​e​t​i​c​s​%​3​B​+​2​0​1​9​.​+​+​&​b​t​n​G.

22.	 Cece V, Guillet-Descas E, Martinent G. Mental training program in racket 
sports: A systematic review. Int J Racket Sports Sci. 2020;2(1):55–71.

23.	 Robin N, Dominique L. Mental imagery and tennis: A review, applied recom-
mendations and new research directions. Mov Sport Sci. 2022. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​
/​​1​0​.​​1​0​5​1​​/​s​​m​/​2​0​2​2​0​0​9. 10, Article 9.

24.	 Deng N, Soh KG, Abdullah BB, Huang D. Does motor imagery training 
improve service performance in tennis players? A systematic review and 
meta-analysis. Behav Sci. 2024;14(3):207. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​b​​s​1​4​0​3​0​2​0​7.

25.	 Williams JM, Krane V. Applied sport psychology: Personal growth to peak 
performance. 8th ed. New York: McGraw-Hill Education; 2015; p. 28. ​h​t​t​p​​s​:​/​​/​s​c​
h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​5​&​q​=​6​.​%​0​9​W​i​l​l​i​a​m​s​+​J​M​%​2​C​+​
K​r​a​n​e​+​V​.​+​A​p​p​l​i​e​d​+​s​p​o​r​t​+​p​s​y​c​h​o​l​o​g​y​%​3​A​+​P​e​r​s​o​n​a​l​+​g​r​o​w​t​h​+​t​o​+​p​e​a​k​+​p​e​r​f​
o​r​m​a​n​c​e​.​+​N​e​w​+​Y​o​r​k​%​3​A​+​M​c​G​r​a​w​-​H​i​l​l​+​E​d​u​c​a​t​i​o​n​%​3​B​+​2​0​1​5​.​+​&​b​t​n​G.

26.	 Latinjak AT, Hernando-Gimeno C, Lorido-Méndez L, Hardy J. Endorsement 
and constructive criticism of an innovative online reflexive self-talk interven-
tion. Front Psychol. 2019;10:1819. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​p​s​y​g​.​2​0​1​9.

27.	 Fritsch J, Jekauc D, Elsborg P, Latinjak AT, Reichert M, Hatzigeorgiadis A. Self-
talk and emotions in tennis players during competitive matches. J Appl Sport 
Psychol. 2022;34(3):518–38.

28.	 Hatzigeorgiadis A, Galanis E, Zourbanos N, Theodorakis Y. Self-talk and com-
petitive sport performance. J Appl Sport Psychol. 2014;26(1):82–95.

29.	 Dzene-Lekse K, Sirenko P, Storozhenko I, Zidens J, Yuzyk O, Sirenko R. Self-talk 
content and performance indicators for young tennis players in competi-
tions. shss. 2025Jun.11 Cited 17 Sept 2025;29(2):142 – 50. Available from:  
​h​t​t​p​​s​:​/​​/​s​h​s​​s​j​​o​u​r​​n​a​l​​.​c​o​m​​/​i​​n​d​e​​x​.​p​​h​p​/​j​​o​u​​r​n​a​​l​/​a​​r​t​i​c​​l​e​​/​v​i​e​w​/​2​8​8.

30.	 Locke EA, Latham GP. Building a practically useful theory of goal setting and 
task motivation: A 35-year odyssey. American psychologist. (2002); 57(9): 
705–17. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​3​7​​/​0​​0​0​3​-​0​6​6​X​.​5​7​.​9​.​7​0​5.

31.	 Desikachar TKV. The heart of yoga: developing a personal practice. New York: 
Simon & Schuster; 1995. p. 272. ​h​t​t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​_​​l​o​​o​k​u​p​?​a​
u​t​h​o​r​=​T​.​+​K​.​+​V​.​+​D​e​s​i​k​a​c​h​a​r​+​&​p​u​b​l​i​c​a​t​i​o​n​_​y​e​a​r​=​1​9​9​5​&​t​i​t​l​e​=​T​h​e​+​H​e​a​r​t​+​o​f​+​Y​
o​g​a​%​3​A​+​D​e​v​e​l​o​p​i​n​g​+​a​+​P​e​r​s​o​n​a​l​+​P​r​a​c​t​i​c​e.

32.	 Özgül F, Eliöz M, Otag A, Atan T. Yüzme sporu Yapan 10–14 Yas Grubundaki 
çocuklarin solunum Parametrelerinin Karsilastirilmasi. Turkiye Klinikleri J 
Sports Sci. 2015;7(2):35–40.

33.	 Breslin G, Smith A, Donohue B, Donnelly P, Shannon S, Haughey T, … Leavey 
G. International consensus statement on the psychosocial and policy-related 
approaches to mental health awareness programmes in sport. BMJ Open 
Sport &Amp Exercise Medicine. (2019); 5(1):e000585. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​
b​​m​j​s​e​m​-​2​0​1​9​-​0​0​0​5​8​5

34.	 Hua L, Song L, Zhang T. Mental practice combined with physical practice to 
enhance hand recovery in stroke patients. Behav Neurol. 2014;1:876416.  
​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​5​5​​/​2​​0​1​4​/​8​7​6​4​1​6.

35.	 Büyüköztürk Ş, Akgün ÖE, Karadeniz Ş, Demirel F, Kılıç Çakmak E Eğitimde 
bilimsel araştırma yöntemleri. 23th ed. Ankara: Pegem; 2018. p. 17. ​h​t​t​p​​s​:​/​​/​s​c​h​​
o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​/​s​​c​h​o​​l​a​r​?​​h​l​​=​t​r​​&​a​s​​_​s​d​t​​=​0​​%​2​C​​5​&​q​​=​8​.​%​​0​9​​B​%​C​​3​%​B​​C​y​%​C​​3​%​​B​C​
k​%​C​3​%​B​6​z​t​%​C​3​%​B​C​r​k​+​%​C​5​%​9​E​%​2​C​+​A​k​g​%​C​3​%​B​C​n​+​%​C​3​%​9​6​E​%​2​C​+​K​a​r​a​d​
e​n​i​z​+​%​C​5​%​9​E​%​2​C​+​D​e​m​i​r​e​l​+​F​%​2​C​+​K​%​C​4​%​B​1​l​%​C​4​%​B​1​%​C​3​%​A​7​+​%​C​3​%​8​7​a​
k​m​a​k​+​E​.​+​E​%​C​4​%​9​F​i​t​i​m​d​e​+​b​i​l​i​m​s​e​l​+​a​r​a​%​C​5​%​9​F​t​%​C​4​%​B​1​r​m​a​+​y​%​C​3​%​B​6​n​t​e​
m​l​e​r​i​.​+​A​n​k​a​r​a​%​3​A​+​P​e​g​e​m​%​3​B​+​2​0​1​8​.​+​&​b​t​n​G.

36.	 Olcucu B, Vatansever S. Correlation between physical fitness and interna-
tional tennis number (ITN) levels among children tennis players. Anthropolo-
gist. 2015;21(1–2):137–42.

37.	 Cengiz F, Isik O, Bilic Z, Novak D. The effects of different music types on tennis 
performance among recreational players. PLoS ONE. 2024;19(8):e0305958.  
​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​o​n​​e​.​​0​3​0​5​9​5​8.

38.	 Albinson JG. Mental game Pran a training for allsports. London: ON; Spodym; 
1998.

39.	 Kulak A Investigating the impact of imagery and self-talk training on shoot-
ing performances of amateur soccer players. Master’s thesis, (thesis number: 
656750) Mersin University Educational Sciences Institute. Mersin: 2020.  
​h​t​t​p​​s​:​/​​/​a​c​i​​k​e​​r​i​s​​i​m​.​​m​e​r​s​​i​n​​.​e​d​​u​.​t​​r​/​y​a​​y​i​​n​/​1​6​8​5​5​5.

40.	 Cicek G, Ozcan O, Akyol P, Isik O, Novak D, Küçük H. The effect of aerobic and 
high-intensity interval training on plasma pentraxin 3 and lipid parameters in 
overweight and obese women. PeerJ. 2024;12:e18123. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​7​7​1​
7​​/​p​​e​e​r​j​.​1​8​1​2​3.

41.	 Dohme LC, Bloom GA, Piggott D, Backhouse S. Development, implementa-
tion, and evaluation of anathlete-informed mental skills training program for 
Eliteyouth tennis players. J Appl Sport Psychol. 2020;32(5):429–49. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​
o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​0​4​1​​3​2​0​​0​.​2​0​​1​9​​.​1​5​7​3​2​0​4.

42.	 Xue Y. The impact of mental training on learning and satisfaction of beginner 
college students in tennis. Appl Educational Psychol. 2023;4(9):109–13. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​3​9​7​​7​/​​a​p​p​e​p​.​2​0​2​3​.​0​4​0​9​1​7.

43.	 Guillot A, Collet C. Construction of the motor imagery integrative model in 
sport: a review and theoretical investigation of motor imagery use. Int Rev 
Sport Exerc Psychol. 2008;1(1):31–44. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​7​5​0​9​8​4​0​7​0​1​8​2​
3​1​3​9.

44.	 Beşiktaş MY. Mental imagery training program implementation and measure-
ment for elite athletes. Doctoral thesis, (thesis number: 339728) Marmara 
University Health Sciences Institute. İstanbul: 2013. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​a​​c​a​d​​e​m​i​​a​.​e​d​​
u​/​​7​8​4​​5​9​0​​5​3​/​E​​l​i​​t​_​s​​p​o​r​​c​u​l​a​​r​_​​i​%​C​​3​%​A​​7​i​n​_​​z​i​​h​i​n​​d​e​_​​c​a​n​l​​a​n​​d​%​C​​4​%​B​​1​r​m​a​​_​a​​n​t​r​​e​
n​m​​a​n​_​p​​r​o​​g​r​a​​m​%​C​​4​%​B​1​​_​u​​y​g​u​​l​a​m​​a​s​%​C​​4​%​​B​1​_​v​e​_​%​C​3​%​B​6​l​%​C​3​%​A​7​%​C​3​%​B​
C​l​m​e​s​i.

45.	 Hall CR. Measuring ımagery abilities and imagery use. In advances in sport 
and exercise psychology measurement. WV:Fitness Inform Technol Morgant. 
1998;165–72. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​2​3​​/​j​​s​e​p​.​3​3​.​3​.​4​1​6.

46.	 Petracovschi S, Rogoveanu S. The opinion of Romanian male tennis players 
about the importance of mental trainining. Coach. 2015;8(15):22–7. ​h​t​t​p​​s​:​/​​/​d​
o​i​​.​o​​r​g​/​​1​0​.​​1​5​1​5​​/​t​​p​e​r​j​-​2​0​1​5​-​0​0​1​2.

47.	 Grosser M, Kraft H, Schönborn R. Speed training for tennis. 2nd ed. Oxford: 
Meyer & Meyer Sport; 2007. p. 136. ​h​t​t​p​​s​:​/​​/​s​c​h​​o​l​​a​r​.​​g​o​o​​g​l​e​.​​c​o​​m​.​t​​r​/​s​​c​h​o​l​​a​r​​?​h​l​​=​
t​r​​&​a​s​_​​s​d​​t​=​0​​%​2​C​​5​&​a​s​​_​v​​i​s​=​1​&​q​=​G​r​o​s​s​e​r​%​2​C​+​M​.​%​2​C​+​K​r​a​f​t​%​2​C​+​H​.​%​2​C​+​%​2​6​

https://doi.org/10.1152/japplphysiol.91324.2008
https://doi.org/10.1152/japplphysiol.91324.2008
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=1.%09%C5%9Eahin+H.+Beden+e%C4%9Fitimi+ve+spor+s%C3%B6zl%C3%BC%C4%9F%C3%BC.+2nd+ed.+%C4%B0stanbul%3A+Morpa%3B+2005.&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=1.%09%C5%9Eahin+H.+Beden+e%C4%9Fitimi+ve+spor+s%C3%B6zl%C3%BC%C4%9F%C3%BC.+2nd+ed.+%C4%B0stanbul%3A+Morpa%3B+2005.&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=1.%09%C5%9Eahin+H.+Beden+e%C4%9Fitimi+ve+spor+s%C3%B6zl%C3%BC%C4%9F%C3%BC.+2nd+ed.+%C4%B0stanbul%3A+Morpa%3B+2005.&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=1.%09%C5%9Eahin+H.+Beden+e%C4%9Fitimi+ve+spor+s%C3%B6zl%C3%BC%C4%9F%C3%BC.+2nd+ed.+%C4%B0stanbul%3A+Morpa%3B+2005.&btnG
https://doi.org/10.23736/s0022-4707.17.07916-6
https://doi.org/10.23736/s0022-4707.17.07916-6
https://doi.org/10.3389/fspor.2024.1304073
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Tenis+al%C4%B1%C5%9Ft%C4%B1rma+%C3%B6rnekleri.+Bursa%3A+Akmat+Ak%C4%B1no%C4%9Flu+Matbaac%C4%B1l%C4%B1k%3B+1998.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Tenis+al%C4%B1%C5%9Ft%C4%B1rma+%C3%B6rnekleri.+Bursa%3A+Akmat+Ak%C4%B1no%C4%9Flu+Matbaac%C4%B1l%C4%B1k%3B+1998.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Tenis+al%C4%B1%C5%9Ft%C4%B1rma+%C3%B6rnekleri.+Bursa%3A+Akmat+Ak%C4%B1no%C4%9Flu+Matbaac%C4%B1l%C4%B1k%3B+1998.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=3.%09Ekmek%C3%A7i+R.+Sporda+zihinsel+antrenman%3A+Bir+ad%C4%B1m+%C3%B6nde.+Ankara%3A+Detay+Yay%C4%B1nc%C4%B1l%C4%B1k%3B+2017.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=3.%09Ekmek%C3%A7i+R.+Sporda+zihinsel+antrenman%3A+Bir+ad%C4%B1m+%C3%B6nde.+Ankara%3A+Detay+Yay%C4%B1nc%C4%B1l%C4%B1k%3B+2017.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=3.%09Ekmek%C3%A7i+R.+Sporda+zihinsel+antrenman%3A+Bir+ad%C4%B1m+%C3%B6nde.+Ankara%3A+Detay+Yay%C4%B1nc%C4%B1l%C4%B1k%3B+2017.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=3.%09Ekmek%C3%A7i+R.+Sporda+zihinsel+antrenman%3A+Bir+ad%C4%B1m+%C3%B6nde.+Ankara%3A+Detay+Yay%C4%B1nc%C4%B1l%C4%B1k%3B+2017.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Guillot+A.+Les+pouvoirs+insoup%C3%A7onn%C3%A9s+de+la+visualisation%3A+Manuel+ultime+de+pr%C3%A9paration+mentale+int%C3%A9gr%C3%A9e+des+sportifs.+Paris%3A+%C3%89ditions+Solar%3B+2024.&btnG=
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Guillot+A.+Les+pouvoirs+insoup%C3%A7onn%C3%A9s+de+la+visualisation%3A+Manuel+ultime+de+pr%C3%A9paration+mentale+int%C3%A9gr%C3%A9e+des+sportifs.+Paris%3A+%C3%89ditions+Solar%3B+2024.&btnG=
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Guillot+A.+Les+pouvoirs+insoup%C3%A7onn%C3%A9s+de+la+visualisation%3A+Manuel+ultime+de+pr%C3%A9paration+mentale+int%C3%A9gr%C3%A9e+des+sportifs.+Paris%3A+%C3%89ditions+Solar%3B+2024.&btnG=
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Guillot+A.+Les+pouvoirs+insoup%C3%A7onn%C3%A9s+de+la+visualisation%3A+Manuel+ultime+de+pr%C3%A9paration+mentale+int%C3%A9gr%C3%A9e+des+sportifs.+Paris%3A+%C3%89ditions+Solar%3B+2024.&btnG=
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=Guillot+A.+Les+pouvoirs+insoup%C3%A7onn%C3%A9s+de+la+visualisation%3A+Manuel+ultime+de+pr%C3%A9paration+mentale+int%C3%A9gr%C3%A9e+des+sportifs.+Paris%3A+%C3%89ditions+Solar%3B+2024.&btnG=
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=5.%09Weinberg+RS%2C+Gould+D.+Foundations+of+sport+and+exercise+psychology.+7th+ed.+Champaign%2C+IL%3A+Human+Kinetics%3B+2019.++&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=5.%09Weinberg+RS%2C+Gould+D.+Foundations+of+sport+and+exercise+psychology.+7th+ed.+Champaign%2C+IL%3A+Human+Kinetics%3B+2019.++&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=5.%09Weinberg+RS%2C+Gould+D.+Foundations+of+sport+and+exercise+psychology.+7th+ed.+Champaign%2C+IL%3A+Human+Kinetics%3B+2019.++&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=5.%09Weinberg+RS%2C+Gould+D.+Foundations+of+sport+and+exercise+psychology.+7th+ed.+Champaign%2C+IL%3A+Human+Kinetics%3B+2019.++&btnG
https://doi.org/10.1051/sm/2022009
https://doi.org/10.1051/sm/2022009
https://doi.org/10.3390/bs14030207
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=6.%09Williams+JM%2C+Krane+V.+Applied+sport+psychology%3A+Personal+growth+to+peak+performance.+New+York%3A+McGraw-Hill+Education%3B+2015.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=6.%09Williams+JM%2C+Krane+V.+Applied+sport+psychology%3A+Personal+growth+to+peak+performance.+New+York%3A+McGraw-Hill+Education%3B+2015.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=6.%09Williams+JM%2C+Krane+V.+Applied+sport+psychology%3A+Personal+growth+to+peak+performance.+New+York%3A+McGraw-Hill+Education%3B+2015.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=6.%09Williams+JM%2C+Krane+V.+Applied+sport+psychology%3A+Personal+growth+to+peak+performance.+New+York%3A+McGraw-Hill+Education%3B+2015.+&btnG
https://doi.org/10.3389/fpsyg.2019
https://shssjournal.com/index.php/journal/article/view/288
https://doi.org/10.1037/0003-066X.57.9.705
https://scholar.google.com/scholar_lookup?author=T.+K.+V.+Desikachar+&publication_year=1995&title=The+Heart+of+Yoga%3A+Developing+a+Personal+Practice
https://scholar.google.com/scholar_lookup?author=T.+K.+V.+Desikachar+&publication_year=1995&title=The+Heart+of+Yoga%3A+Developing+a+Personal+Practice
https://scholar.google.com/scholar_lookup?author=T.+K.+V.+Desikachar+&publication_year=1995&title=The+Heart+of+Yoga%3A+Developing+a+Personal+Practice
https://doi.org/10.1136/bmjsem-2019-000585
https://doi.org/10.1136/bmjsem-2019-000585
https://doi.org/10.1155/2014/876416
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://scholar.google.com/scholar?hl=tr&as_sdt=0%2C5&q=8.%09B%C3%BCy%C3%BCk%C3%B6zt%C3%BCrk+%C5%9E%2C+Akg%C3%BCn+%C3%96E%2C+Karadeniz+%C5%9E%2C+Demirel+F%2C+K%C4%B1l%C4%B1%C3%A7+%C3%87akmak+E.+E%C4%9Fitimde+bilimsel+ara%C5%9Ft%C4%B1rma+y%C3%B6ntemleri.+Ankara%3A+Pegem%3B+2018.+&btnG
https://doi.org/10.1371/journal.pone.0305958
https://acikerisim.mersin.edu.tr/yayin/168555
https://doi.org/10.7717/peerj.18123
https://doi.org/10.7717/peerj.18123
https://doi.org/10.1080/10413200.2019.1573204
https://doi.org/10.1080/10413200.2019.1573204
https://doi.org/10.23977/appep.2023.040917
https://doi.org/10.23977/appep.2023.040917
https://doi.org/10.1080/17509840701823139
https://doi.org/10.1080/17509840701823139
https://www.academia.edu/78459053/Elit_sporcular_i%C3%A7in_zihinde_canland%C4%B1rma_antrenman_program%C4%B1_uygulamas%C4%B1_ve_%C3%B6l%C3%A7%C3%BClmesi
https://www.academia.edu/78459053/Elit_sporcular_i%C3%A7in_zihinde_canland%C4%B1rma_antrenman_program%C4%B1_uygulamas%C4%B1_ve_%C3%B6l%C3%A7%C3%BClmesi
https://www.academia.edu/78459053/Elit_sporcular_i%C3%A7in_zihinde_canland%C4%B1rma_antrenman_program%C4%B1_uygulamas%C4%B1_ve_%C3%B6l%C3%A7%C3%BClmesi
https://www.academia.edu/78459053/Elit_sporcular_i%C3%A7in_zihinde_canland%C4%B1rma_antrenman_program%C4%B1_uygulamas%C4%B1_ve_%C3%B6l%C3%A7%C3%BClmesi
https://doi.org/10.1123/jsep.33.3.416
https://doi.org/10.1515/tperj-2015-0012
https://doi.org/10.1515/tperj-2015-0012
https://scholar.google.com.tr/scholar?hl=tr&as_sdt=0%2C5&as_vis=1&q=Grosser%2C+M.%2C+Kraft%2C+H.%2C+%26+Sch%C3%B6nborn%2C+R.+%282007%29.+Speed+Training+for+Tennis+%282nd+ed.%29.+Oxford%3A+Meyer+%26+Meyer+Sport.&btnG
https://scholar.google.com.tr/scholar?hl=tr&as_sdt=0%2C5&as_vis=1&q=Grosser%2C+M.%2C+Kraft%2C+H.%2C+%26+Sch%C3%B6nborn%2C+R.+%282007%29.+Speed+Training+for+Tennis+%282nd+ed.%29.+Oxford%3A+Meyer+%26+Meyer+Sport.&btnG


Page 9 of 9Yalcin et al. BMC Sports Science, Medicine and Rehabilitation           (2026) 18:23 

+​S​c​h​%​C​3​%​B​6​n​b​o​r​n​%​2​C​+​R​.​+​%​2​8​2​0​0​7​%​2​9​.​+​S​p​e​e​d​+​T​r​a​i​n​i​n​g​+​f​o​r​+​T​e​n​n​i​s​+​%​
2​8​2​n​d​+​e​d​.​%​2​9​.​+​O​x​f​o​r​d​%​3​A​+​M​e​y​e​r​+​%​2​6​+​M​e​y​e​r​+​S​p​o​r​t​.​&​b​t​n​G.

48.	 De Francesco C, Burke KL. Performance enhancement strategies used in a 
professional tennis tournament. Int J Sport Psycol. 1997;28(2):185–95.

49.	 Gonzalez-Fernandes FT, Fahimi M, Brini S. Virtual reality (VR) for mental skills 
training in elite athletes: A Quasi-Experimental study. AI Tech Behav Social Sci. 
2025;3(3):1–11. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​6​1​8​3​​8​/​​k​m​a​​n​.​a​​i​t​e​c​​h​.​​3​.​3​.​1​0.

50.	 Mamassis G, Doganis G. The effects of a mental training program on juniors 
pre-competitive anxiety, self-confidence, and tennis performance. J Appl 
Sport Psychol. 2010;16(2):118–37. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​0​4​1​3​2​0​0​4​9​0​4​3​7​9​0​3.

51.	 Robin N, Dominique L, Toussaint L, Blandin Y, Guillot A, Her ML. Effects of 
motor imagery training on service return accuracy in tennis: the role of 
imagery ability. Int J Sport Exerc Psychol. 2007;5(2):175–86. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​0​8​0​​/​1​​6​1​2​​1​9​7​​X​.​2​0​​0​7​​.​9​6​7​1​8​1​8.

52.	 Guillot A, Genevois C, Desliens S, Saieb S, Rogowski I. Motor imagery and 
‘placebo-racket effects’ in tennis serve performance. Psychol Sport Exerc. 
2012;13(5):533–40. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​p​s​​y​c​h​​s​p​o​r​​t​.​​2​0​1​2​.​0​3​.​0​0​2.

53.	 Keskin B, Ateş O, Kiper K. Tenis performans Sporcularına Uygulanan Özel 
Antrenman Programının ITN derecelerine Etkisi. İstanbul Üniversitesi Spor 
Bilimleri Dergisi. 2016;6(3):79–93.

54.	 Oliveira JP, Marinho DA, Sampaio T, Kilit B, Morais JE. Impact of a six-week 
training program on physical fitness and performance of young tennis play-
ers: a cluster analysis approach. Front Sports Act Living. 2025;7:1571019.

55.	 Suna G, Alp M, Çetinkaya E. Investigating the effects of technical trainings 
applied 10–12 age male tennis players on their stroke performances. J Hum 
Sci. 2016;13(3):4980–5.

56.	 Yildirim Y, Kizilet A, Bozdogan T. The effect of differential learning method on 
the international tennis number level among young tennis player candidates. 
Educational Res Reviews. 2020;15(5):253–60.

57.	 Mathers JF. (2017). Professional tennis on the ATP tour: A case study of mental 
skills support. The Sport Psychologist. (2017); 31(2): 187–198. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​1​2​3​​/​t​​s​p​.​2​0​1​6​-​0​0​1​2.

58.	 Fekih S, Zguira MS, Koubaa A, Masmoudi L, Bragazzi NL, Jarraya M. Effects of 
motor mental imagery training on tennis service performance during the 
ramadan fasting: a randomized, controlled trial. Nutrients. 2020;12(4):1035.  
​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​9​0​​/​n​​u​1​2​0​4​1​0​3​5.

59.	 Robin N, Dominique L, Guillet-Descas E, Hue O. Beneficial effects of motor 
imagery and self-talk on service performance in skilled tennis players. Front 
Psychol. 2022;13:778468. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​p​s​y​g​.​2​0​2​2​.​7​7​8​4​6​8.

60.	 Gül GK, Konyalı M, Gül M. Pliometrik antrenmanların tenis Servis Isabetine 
Etkisi. J Phys Educ Sports Stud. 2017;9(1):67–73.

61.	 Coelho RW, De Campos W, Silva SGD, Okazaki FHA, Keller B. Imagery interven-
tion in open and closed tennis motor skill performance. Percept Mot Skills. 
2007;105(2):458–68. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​4​6​6​​/​p​​m​s​.​1​0​5​.​2​.​4​5​8​-​4​6​8.

62.	 Fortes LDS, Almeida SS, Nascimento Junior JRAD, Vieira LF, Lima-Júnior D, Fer-
reira MEC. Effect of motor imagery training on tennis service performance in 
young tennis athletes. Revista De Psicología Del Deporte. 2019;28(1):157–68.

63.	 Dana A, Gozalzadeh E. Internal and external imagery effects on tennis skills 
among novices. Percept Mot Skills. 2007;124(5):1022–43. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
1​7​7​​/​0​​0​3​1​5​1​2​5​1​7​7​1​9​6​1​1.

64.	 Simonsmeier BA, Andronie M, Buecker S, Frank C. The effects of imag-
ery interventions in sports: A meta-analysis. Int Rev Sport Exerc Psychol. 
2021;14(1):186–207. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​8​0​​/​1​​7​5​0​​9​8​4​​X​.​2​0​​2​0​​.​1​7​8​0​6​2​7.

65.	 Mashhoot H, Abbas et al. Examining the effectiveness of a Mindfulness-Based 
training program on achievement Motivation, Self-Confidence, and sports 
performance among novice football students in Iraqi schools. Int J Sport Stud 
Health 8.1 2025.

66.	 Çoban O. An analysis of the ımpact of an 8-week tennis training on the 
ımprovement of hit percentage in tennis players. Int J Sport Cult Sci. 
2020;9(1):17–24.

67.	 Hall CR. Imagery in sport and exercise. In: Singer RN, Hausenblas HA, Janelle 
CM, editors. The handbook of sport psychology. 2nd ed. New York: John 
Wiley & Sons Inc; 2001. pp. 529–49.

68.	 Robin N, Carien R, Taktek K, Hatchi V?, Dominique L. Effects of motor imagery 
training on service performance in novice tennis players: the role of imagery 
ability. Int J Sport Exerc Psychol. 2023. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​8​0​​/​1​6​​1​2​1​​​9​7​X​​.​2​​​0​2​
3​.​2​1​9​1​6​2​8.

69.	 Williams S, Cumming J, Ntoumanis N, Nordin-Bates S, Ramsey R, Hall C. Fur-
ther validation and development of the movement imagery questionnaire. J 
Sport Exerc Psychol. 2012;34:621–46.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://scholar.google.com.tr/scholar?hl=tr&as_sdt=0%2C5&as_vis=1&q=Grosser%2C+M.%2C+Kraft%2C+H.%2C+%26+Sch%C3%B6nborn%2C+R.+%282007%29.+Speed+Training+for+Tennis+%282nd+ed.%29.+Oxford%3A+Meyer+%26+Meyer+Sport.&btnG
https://scholar.google.com.tr/scholar?hl=tr&as_sdt=0%2C5&as_vis=1&q=Grosser%2C+M.%2C+Kraft%2C+H.%2C+%26+Sch%C3%B6nborn%2C+R.+%282007%29.+Speed+Training+for+Tennis+%282nd+ed.%29.+Oxford%3A+Meyer+%26+Meyer+Sport.&btnG
https://doi.org/10.61838/kman.aitech.3.3.10
https://doi.org/10.1080/10413200490437903
https://doi.org/10.1080/1612197X.2007.9671818
https://doi.org/10.1080/1612197X.2007.9671818
https://doi.org/10.1016/j.psychsport.2012.03.002
https://doi.org/10.1123/tsp.2016-0012
https://doi.org/10.1123/tsp.2016-0012
https://doi.org/10.3390/nu12041035
https://doi.org/10.3389/fpsyg.2022.778468
https://doi.org/10.2466/pms.105.2.458-468
https://doi.org/10.1177/0031512517719611
https://doi.org/10.1177/0031512517719611
https://doi.org/10.1080/1750984X.2020.1780627
https://doi.org/10.1080/1612197X.2023.2191628
https://doi.org/10.1080/1612197X.2023.2191628

	﻿The effect of an 8-week mental training program on ITN test performances of tennis players
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Study design
	﻿Calculation of the sample size
	﻿Research group and ethical approval
	﻿Experimental design
	﻿Groundstroke depth assessment
	﻿Groundstroke accuracy assessment
	﻿Volley depth assessment
	﻿Serve assessment
	﻿Mobility assessment


	﻿Mental training protocol
	﻿Tennis training protocol
	﻿Statistical analysis
	﻿Results
	﻿Discussion
	﻿Conclusion
	﻿Limitations
	﻿Strengths and weaknesses of the research
	﻿Recommendations

	﻿References


