
HAL Id: hal-04786774
https://hal.univ-antilles.fr/hal-04786774v1

Submitted on 20 Nov 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Beneficial effects of imagination of successful action after
an actual error on baseline performances in non-expert

young tennis players
Robin Nicolas, Robbin Carien, Younès Ouarti, Dominique Laurent

To cite this version:
Robin Nicolas, Robbin Carien, Younès Ouarti, Dominique Laurent. Beneficial effects of imagination
of successful action after an actual error on baseline performances in non-expert young tennis players.
Psychological Research, 2024, 89 (1), pp.23. �10.1007/s00426-024-02051-7�. �hal-04786774�

https://hal.univ-antilles.fr/hal-04786774v1
https://hal.archives-ouvertes.fr


RESEARCH

Psychological Research           (2025) 89:23 
https://doi.org/10.1007/s00426-024-02051-7

programs and training sessions. The mental aspect of ten-
nis performance represents a central concern for players 
and coaches (Dominique et al., 2021). In a recent review 
on racquet sports, Cece et al. (2020) showed that the most 
frequently used mental skill was motor imagery (MI).

MI can be defined as a conscious process during which 
individuals internally simulate a motor action without actu-
ally carrying it out (Robin et al., 2006). It is a dynamic state 
during which the representation of a specific motor action 
is reactivated in the brain in the absence of real movement 
(Decety & Jeannerod, 1995). Many authors revealed that real 
execution and MI are functionally similar (Decety, 1996; 
Rice & Rubin, 2009). Indeed, numerous research studies 
based on experimental paradigms such as the measurement 
of cerebral, electro-myographic or neurovegetative activi-
ties have highlighted similarities between these two types 
of practice (e.g., Batula et al., 2017; Boschker, 2001; Collet 
et al., 1999) that can explain the positive effects of MI on 
learning, motor performance and rehabilitation (Guillot et 
al., 2012). Many studies reported the use of MI training in 
sport context (Fourkas et al., 2008; Mandolesi et al., 2023; 
Montuori et al., 2018; Zhang et al., 2019). For example, MI 
is a mental strategy that is frequently used by tennis players 

Tennis is a sport, which consists of hitting a ball, with a 
racket (Lees, 2003), in order to send it once more into the 
court than your opponent (Martin, 2018). Playing tennis 
requires physiological, technical, tactical, cognitive, percep-
tual-motor and mental skills (Cece et al., 2020), precision in 
the motor actions performed as well as anticipation-coin-
cidence skills (Akpinar et al., 2012). This is why learning 
to play tennis requires a significant amount of practice ses-
sions and rehearsals, which are generally spread over sev-
eral years (Robin & Dominique, 2022).

In order to accelerate the learning speed and optimize 
the performance of tennis players, Corrado et al. (2020) 
suggested using mental training and integrating them into 
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Abstract
The aim of this study was to evaluate the effects of motor imagery (MI: imagining the success or failure of a forehand 
or backhand shot) training according to an internal visual modality centred on the movement and the target to be reached 
on tennis performance. 66 young (Mage = 12.1 years) players were randomly divided into three groups: control, failure 
MI or success MI, and performed 3 experimental phases. The pre-test consisted of performing 6 blocks of 5 forehand 
and backhand groundstrokes (sent randomly by a ball launcher towards the baseline) and a super tie-break. The acquisi-
tion phase consisted of 12 sessions, each including a standardized warm-up followed by 15 min of background rally in 
pairs. The participants of the MI group were instructed, after unprovoked errors on their part, to imagine performing the 
previous shot correctly (positive MI) or missing (failure MI). The post-test was identical to the pre-test. The efficiency 
score of shots and the number of errors committed at the pre- and post-test served as dependent variables. The results of 
this study indicate that participants in the success MI group performed better than the control and failure MI groups at 
post-test. The success MI, performed after errors, has positive effects on the quality of the shot and reduces the number 
of unforced errors of tennis players, while failure MI induces negative outcomes. The use of success MI, integrated in 
training session, is recommended.
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and coaches, in various ways such as increasing self-confi-
dence, focus, self-efficacy, concentration or reducing anxi-
ety (i.e., motivational functions) and mental rehearsing of 
strategies or specific sport skills (i.e., cognitive functions) 
such as imagining groundstroke shot (for review see Robin 
& Dominique, 2022). Recent studies found that MI inter-
vention can increase athletes’ self-confidence in performing 
motor task (e.g., Prastyawan et al., 2023). Other research 
work has also shown beneficial effects of MI on motor learn-
ing (e.g., Cherappurath & Elayaraja, 2017; Guillot et al., 
2012; Robin et al., 2023) and performance (e.g., Cherappu-
rath et al., 2020; Dominique et al., 2021; Fekih et al., 2020) 
of technical gestures. For example, Guillot et al. (2013) 
showed that young tennis players obtained higher perfor-
mances (i.e., precision, speed and percentage of success of 
the first serve balls) after sessions combining real practice 
and MI than in a control condition (i.e., physical practice 
only). Similar results were obtained by Robin et al. (2007) 
who observed beneficial effects of practicing internal visual 
imagery (i.e., imagining seeing the changes resulting from 
one or more actions from the point of view of the performer 
as if one were seeing themselves from his own eyes) on 
the accuracy of service returns. Finally, among non-expert 
adolescent players, having between 2 and 6 years of ten-
nis practice, Cherappurath & Elayaraja (2017) observed an 
improvement in groundstroke performance (i.e., forehands 
and backhands) after MI sessions carried out on the tennis 
court. Indeed, Guillot et al. (2012) recommended realizing 
MI in ecological conditions (e.g., in sports clothing, with 
the racket and on the tennis court) in order to facilitate the 
construction of mental representations of the actions to be 
carried out. These mental representations, built throughout 
life on the basis of learning and lived experiences, guide 
the realization of motor actions (Jeannerod, 1999) and can 
be reinforced by MI wich allows to increase the amount of 
practice. Robin and Dominique (2022) suggested integrat-
ing MI into learning and training sessions in order to benefit 
from the additional beneficial effects linked to the combina-
tion of real practice and motor imagery. Most research has 
used MI before real execution (Dominique et al., 2021) and 
to our knowledge, no studies have used MI after real trials in 
particular to correct actions inappropriate motor skills lead-
ing to an unprovoked fault and simulate a successful ten-
nis action. Indeed, in most studies participants are asked to 
imagine succeed in the action. The novelty of this research 
therefore consists of using positive (i.e., success) or nega-
tive (i.e., failure) mental images after the negative result 
of a real action in a training match context specific to each 
athlete. Given that MI is generated on the basis of mental 
representations (Jeannerod, 1999) and reinforces them, 
imagining oneself performing a correctly carried out action 
helps improve motor learning (Robin & Dominique, 2022; 

Simonsmeier et al., 2020). However, imagining oneself per-
forming a movement resulting in an error risks impairing 
motor performance as shown by Woolfolk et al. (1985) on a 
simple motor task (i.e., golf putting task).

The aim of this study was to evaluate the effects of an 
MI intervention consisting of imagining oneself succeeding, 
or failing, a motor action after committing an unprovoked 
fault, on the performance of groundstrokes (i.e., forehands 
and backhand) in young tennis players. We hypothesized 
that participants using success MI would perform better 
than participants in the control group, while the use of fail-
ure MI would lead to a decline in performance. In addition, 
since imagery has a motivational function, we also hypoth-
esize that success MI practice would promote an increase in 
the sense of self-efficacy of players who would benefit from 
this mental practice, while the opposite should be observed 
for failure MI.

Methods

Participants

An a priori power analysis (G*Power 3.1) was used (effect 
size 0.25; alpha 0.05 and power 0.95) to calculate the total 
sample size (N = 66, with critical F = 3.14 and actual power 
0.95).

Sixty-six male players (12.1 years ± 1.89 years) volun-
teered to participate in this study. The participants had at 
least 3 years of club practice (M = 3.9; SD = 1.3) and com-
peted at a regional level. The players, as well as their legal 
guardians, gave their informed consent prior to their inclu-
sion in the study and reported no cognitive impairment. 
They were randomly distributed, by drawing lots, into the 
control (N = 22), the failure MI (N = 22) or the success 
MI (N = 22) groups. This study, carried out in accordance 
with the ethical standards laid down in the Declaration of 
Helsinki (1964) and its later amendments, was approved 
by the local ethics committee of the University (ACTES 
URp5-4-2023-5).

Measures and materials

Radar gun. The speed of the balls was measured with a 
radar gun (Cordless MPH Radar Gun type R1000) and 
served as a control variable in order to detect a possible 
speed accuracy trade-off.

Imagery ability scale. This scale makes it possible to eval-
uate the vividness of the visual images produced by the 
participants (Kanthack et al., 2016), at the end of each 
session, using an imagery quality index composed of a 
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Likert scale ranging from 1 (“unclear and not very vivid 
mental image”) to 6 (“perfectly clear and vivid mental 
image”) (for a similar procedure, see Robin et al., 2021).

Self-efficacy questionnaire. Participants’ self-efficacy was 
determined by assessing both the strength and direction 
of participants’ expectations regarding their subsequent 
performance on the baseline return task with the ball 
launcher. All statements followed the format “I think I 
can make at least x returns on all 30 balls” “no or yes” 
with “30” being the maximum score. In total, the ques-
tionnaire consisted of 6 progressively more difficult 
statements, with “I think I can make at least 5 returns 
out of 30 balls” being the first and simplest statement, 
and “I think I can make 30 returns on 30 balls” being 
the 6th and most difficult. Participants indicated their 
sense of self-efficacy by rating their level of confidence 
in response to the percentage statements, “if yes, I am 
x% sure” (for a similar procedure, see Kanthack et al., 
2016).

Ball launcher. In order to standardize the types of balls (in 
amplitude, direction and effect) received by the partici-
pants, a Lobster Elite TWO type ball launcher (EL02-
10) was used during the pre-tests and post-tests.

Digital tablet and tracking software. During the tie-
breaks, we recorded the players’ performances using a 
tablet (Apple Ipad pro 11 512G) equipped with perfor-
mance collection software (Swingvision). This software 
makes it possible, in particular, to evaluate the percent-
age of groundstrokes, the number of rallies, as well as 
fouls. Two independent expert coaches identified and 
recorded the number of unprovoked faults during the 
tie-breaks carried out in the pre- and post-tests.

Procedure

Before the start of the experimental phase and after sign-
ing the consent form, all participants completed the Move-
ment Imagery Questionnaire third French version (MIQ-3f, 
Robin et al., 2020).

The 3 experimental phases of this study were spread over 
14 weeks (see Fig. 1).

During the first phase (i.e., pre-test), carried out in week 
1, the players of the three experimental groups made 6 
blocks of 5 baseline shots (forehand and backhand) sent 
randomly by the ball launcher. It is important to note that 
the latter made it possible to control the orientation, speed 
and effects of the balls sent, so that each player received, 
during each phase, the same types of balls but in a random 
order. The participants were instructed to make forehand 
and backhand returns towards the opposite baseline (i.e., a 
ball rebound zone located close to the baseline, see Fig. 2). 
Player performance was assessed using different dependent 
variables. The first was the efficiency score of forehands 
and backhands, carried out during the pre- and post-tests, 
ranging from 0 (unforced error) to 3 points for each of the 
balls located in the baseline area. The second variable was 
the number of unforced errors committed (i.e., balls in the 
net or out of bounds) in each block. The speed of the balls, 
measured using the radar gun, was recorded by the experi-
menters. Then, the players performed a super tie-break in 10 
filmed points, during which the groundstrokes, the number 
of rallies as well as the number of unprovoked faults were 
recorded.

The second phase consisted of 12 weekly tennis sessions 
lasting 35 min. During each of these, the tennis players 
from the control, failure MI and success MI groups, after 
a standardized warm-up of 20 min, played with a pair of 
equivalent level, 15 min of match in tie-break format with 

Fig. 1 Time course of the experimental design
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reaching the baseline, and the percentage of unforced errors 
were calculated using the Swingvision software. ANOVAs 
were performed, on the basis of these dependent variables, 
using the following experimental design: 3 independent 
groups (control vs. success MI vs. failure MI) × 2 tests (pre-
test vs. post-test) with repeated measures. Before the ANO-
VAs, the normality of distribution (Kolmogorov-Smirnov 
test) and the homogeneity of variances (Levene test) were 
checked. Newman-Keuls tests were used in post hoc analy-
ses. Alpha was set at p = .05 was used and effect sizes (ηp2) 
are reported for all the analyses that were performed on Sta-
tistica (12.0, 64-bit).

Results

Self-efficacy

The ANOVA performed on self-efficacy scores revealed 
main effects of group, F(2, 58) = 16.86, p < .001, 𝜂p

2 = 0.37, 
and test, F(1, 58) = 14.39, p < .001, 𝜂p

2 = 0.20 as well 
as a significant interaction between group and test, F(2, 
58) = 37.24, p < .001, 𝜂p

2 = 0.35. Post-hoc analysis reveals 
an improvement in self-efficacy scores from pre-test to post-
test (p < .001) only for participants in the success MI group 
who also obtained higher scores than the control and failure 
MI groups (p < .001) at post-test (see Table 1). In addition, 
participants in the failure MI group decreased their efficacy 
scores from pre-test to post-test.

engagement in service (2nd lifted ball). The instructions 
given to all the participants, whatever their group, were to 
send as many balls as possible into the baseline area. The 
control group did not receive any particular instructions 
other than to physically carry out the task. On the other 
hand, the participants in the MI groups were instructed, after 
each fault, to imagine themselves using an internal visual 
modality, that is to say as if they were watching their move-
ments with their own eyes, succeeding in the previous shot 
with a trajectory ball reaching the baseline (i.e., success MI 
group) or failing (i.e., failure MI group). At the end of each 
session, players in the success and failure MI groups were 
asked to rate the vividness of the visual images they had 
produced using an imagery quality index (i.e., imagery abil-
ity scale; for a similar procedure, see Robin et al., 2021).

The third and final phase, carried out during week 14, 
served as a post-test. Its composition and procedure were 
identical to those of the pre-test.

Data analysis

The data of five of the participants were not taken into 
account, because the latters were absent during at least one 
of the experimental sessions (sample used for statistics: 
control group, N = 21; failure MI group, N = 19; success MI 
group, N = 21).

Regarding MI ability scores assessed at the end of each 
session, none of the players in the success and failure MI 
groups revealed having had difficulties (Robin & Blandin, 
2021) in the realization and use of mental images (Mean 
scores = 4.6; standard deviation = 1.3) between each block 
carried out during the sessions of the second phase.

For the returns made with the ball launcher, in the pre- and 
post-tests, the average speed (in kilometre-hour), the num-
ber of faults and the precision scores (Fig. 2) were recorded 
and calculated. Likewise, during tie-breaks, the percentage 
of rallies (between 5 and 8 balls), the percentage of balls 

Table 1 Mean (standard deviation) self-efficacy scores for the control, 
failure imagery and success imagery groups during pre-test and post-
test
Groups Pre-test Post-test
Control (N = 21) 18.91 (0.49) 19.04 (0.63)
Failure imagery (N = 19) 18.68 (0.52) 16.84 (0.52)
Success imagery (N = 21) 18.57 (0.49) 23.26 (0.66)

Fig. 2 Number of points awarded 
based on the zone reached by the 
return
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reveals a significant improvement (p = .017) in the percent-
age of exchanges between 5 and 8 from pre-test to post-test.

Percentage of groundstrokes in tie-breaks

The ANOVA performed on the groundstroke percentage 
in tie-breaks revealed an absence of main effect of group, 
F(2, 58) = 3.07, p = .37, 𝜂p

2 = 0.09, and test F(1, 58) = 2.75, 
p = .52, 𝜂p

2 = 0.04. The analyse revealed a significant inter-
action between the group and the test, F(2, 58) = 4.57, 
p = .014, 𝜂p

2 = 0.14. The post-hoc analysis revealed a sig-
nificant increase (p = .003) in groundstroke percentage from 
pre-test to post-test for the players in the success MI group 
who also had higher performance than the participants in 
the control (p = .012) and failure (p < .001) MI groups at 
post-test.

Return speed with the ball launcher

The ANOVA carried out on the average return speeds mea-
sured during the pre-test and post-test did not reveal any 
main effects of group, F(2, 58) = 0.33, p = .71, 𝜂p

2 = 0.01 
or test, F(1, 58) = 0.01, p = .91, 𝜂p

2 = 0.00 nor significant 
interaction between group and test, F(2, 58) = 0.39, p = .67, 
𝜂p

2 = 0.01.

Accuracy scores with the ball launcher

The ANOVA performed on the accuracy scores revealed 
main effects of group, F(2, 58) = 64.90, p < .001, 𝜂p

2 = 0.69 
and test, F(1, 58) = 75.79, p < .001, 𝜂p

2 = 0.57 as well 
as a significant interaction between group and test, F(2, 
58) = 112.66, p < .001, 𝜂p

2 = 0.79.
Post-hoc analysis reveals a significant improvement 

(p < .001) in accuracy scores from pre-test to post-test for 
players in the success MI group, who also obtained higher 
scores than the participants in the control (p < .001) and fail-
ure MI (p < .001) groups at post-test (see Fig. 3). Moreover, 
participants in the failure MI group decreased their accuracy 
scores from pre-test to post-test (p = .016).

Number of unforced errors with the ball 
launcher

The ANOVA carried out on the faults committed during 
the pre- and post-tests carried out with the ball launcher 
revealed a main effect of group, F(2, 58) = 11.25, p < .001, 
𝜂p

2 = 0.28, an absence of main effect of test, F(1, 58) = 0.01, 
p = .91, 𝜂p

2 = 0.00 as well as a significant interaction between 
group and test, F(2, 58) = 42.21, p < .001, 𝜂p

2 = 0.59. Post-
hoc analysis reveals a significant decrement (p < .001) in 
unforced errors from pre-test to post-test for players in the 
success MI group who also made lower errors than the par-
ticipants of the control (p < .001) and failure MI (p < .001) 
groups at post-test (see Fig. 4). Moreover, participants in 
the failure MI group increased their unforced errors from 
pre-test to post-test.

Percentage of rallies between 5 and 8 balls

The ANOVA carried out on the percentage of rallies dur-
ing the pre- and post-tests of tie-breaks revealed an absence 
of main effect of group, F(2, 58) = 1.75, p = .67, 𝜂p

2 = 0.07, 
as well as an absence of significant interaction between 
the group and the test, F(2, 58) = 4.72, p = .29, 𝜂p

2 = 0.14. 
However, the ANOVA revealed a may effect of test, F(1, 
58) = 61.99, p < .05, 𝜂p

2 = 0.51. The post-hoc analysis 

Fig. 4 Significant interaction between the group and the test (* p < .05) 
regarding the number of unforced errors

 

Fig. 3 Significant interaction between the group and the test (* p < .05) 
regarding the accuracy scores
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sports (Cece et al., 2020) and more specifically in tennis 
(e.g., Cherappurath et al., 2020; de Sousa Fortes et al., 2019; 
Dominique et al., 2021; Morais et al., 2019; Robin & Domi-
nique, 2022) with young non-expert players (Cherappurath 
et al., 2017; Dereceli, 2019; Corrado et al., 2020; Dohme et 
al., 2020; Guillot et al., 2013; Robin & Dominique, 2022, 
2023).

As mentioned by Guillot et al. (2013), the use of MI, in 
addition to real practice, can promote the improvement of 
shot precision and reduce the variability of performance in 
tennis whether in a context of low uncertainty (e.g., serving 
or with the ball launcher) but also in situations of greater 
uncertainty (e.g., match or tie-break). The results of this 
experiment also confirm the positive effects of performing 
success MI on the field in sports clothing (Guillot et al., 
2013), with the racket in hand (Guillot et al., 2012) and inte-
grated into training sessions (Robin & Dominique, 2022; 
Robin & Dominique, 2022). Indeed, access to mental rep-
resentations, serving as support for the mental simulation 
of actions during MI, can be facilitated by the context and 
the environment in which the imagery is performed (Hall, 
2001; Guillot et al., 2013). In addition, we may also envis-
age that simulating a successful tennis action, after a real 
error made in a match context specific to each athlete, would 
make young tennis players even more active and involved in 
their learning process (Robin & Dominique, 2022). The use 
of MI could help athletes act as active agents in their own 
improvement of baseline tennis performance.

However, the results of the current study also revealed 
that failure motor imagery can have a negative impact on 
motor performance. This supports learning effect of MI: 
those who imagined doing errors also learned to do errors 
and deteriorate their performance following a negative MI 
intervention (Woolfolk et al., 1985). Indeed, participants 
who imagined missing forehand and backhand shots made 
more unforced errors and had lower shot precision than 
those who performed success MI. Several authors high-
lighted the importance, for tennis players, of representing 
images of successful execution through MI (e.g., Dana & 
Gozalzadeh, 2017; Dereceli, 2019; Robin & Dominique, 
2022). In addition, Blankert and Hamstra (2017), defined 
imagery as “richly imagining carrying out a task success-
fully” when investigating the effect of MI intervention in 
service performance. The specific contribution of the cur-
rent study concerns the fact that we have demonstrated that 
imagining failing a complex motor action can have a nega-
tive impact on motor performance. This is why we exclu-
sively recommend successful action simulation, during MI.

The results obtained in this experiment also show that 
the players who used MI improved their self-efficacy score, 
leading to their success in ball launcher task, which validates 
our second hypothesis. The results of this study confirm 

Percentage of unforced errors in tie-breaks

The ANOVA carried out on the percentage of unforced 
errors in tie-breaks revealed main effects of group, F(2, 
58) = 26.78, p < .001, 𝜂p

2 = 0.48 and test, F(1, 58) = 41.51, 
p < .001, 𝜂p

2 = 0.42 as well as a significant interaction 
between the group and the test, F(2, 58) = 46.96, p < .001, 
𝜂p

2 = 0.62. The post-hoc analysis reveals a significant 
decrease (p < .001) in the number of unforced errors, from 
pre-test to the post-test, for the players in the success MI 
group who also made fewer unforced errors than the par-
ticipants in the control (p < .001) and failure (p < .001) MI 
groups, at post-test (see Fig. 5).

Discussion

This original study aimed to evaluate the effects of MI con-
sisting of imagining successful, or failing, forehands and 
backhands, after each unforced errors, on groundstroke 
performance in tennis players without -experts. The main 
results of this experiment show that players in the success 
imagery group improved their performance in the ball-
launcher task. Indeed, the latter have significantly increased 
the precision of their returns towards the back of the tennis 
court while reducing the number of unforced errors.

In addition, players who benefited from success MI dur-
ing practice sessions also significantly reduced the number 
of unforced errors during match situations (i.e., tie-breaks) 
made in the post-test, in comparison with the pre-test. 
Finally, and although the difference was not statically differ-
ent, the players in the success group still obtained a baseline 
ball percentage 10% higher than that of the control group at 
the post-test. These results, which validate our first hypoth-
esis, confirm previous work in the literature which has 
shown beneficial effects of MI on learning and motor per-
formance (Simonsmeier et al., 2020), particularly in racquet 

Fig. 5 Significant interaction between the group and the test (* p < .05) 
regarding the percentage unforced errors
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Conclusion

The main results of this study show that 12 weeks of prac-
tice, during which the young tennis players were instructed 
to imagine corrected forehands and backhands, after each 
unforced error, increases the feeling of efficacy, improves 
precision of groundstrokes and reduce the number of 
unforced errors, whether with the ball launcher or in a match 
situation. These results confirm those of previous research 
studies having shown the importance of using MI in the 
field of sports performance. It is also important to empha-
size that the results of the current study also showed the 
deleterious effects of failure MI on background stroke per-
formance. These results lead us to recommend that players 
and coaches use success motor imagery during their training 
sessions in order to improve baseline performance, as well 
as confidence. In an applied manner, the beneficial effects of 
motor imagery integrated into practice sessions and carried 
out after each unforced error lead us to suggest its use in 
training session to improve the quality of the baseline play 
in young non-experts tennis players.
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those of previous research studies, which show that MI also 
has a motivational function (Hall et al., 1992; Hardy, 1998; 
Simonsmeier et al., 2020) and can be used by tennis play-
ers and coaches to improve self-confidence and feelings of 
competence or self-efficacy (Crespo & Reid, 2007; Robin 
& Dominique, 2022; Weinberg & Jackson, 1990). Since 
self-efficacy is known to be a powerful “predictor” of sports 
performance (Feltz et al., 2008), any intervention allowing 
it to be increased will be useful for coaches and beneficial 
for players (Weinberg & Jackson, 1990). Given that MI can 
increase the feeling of competence, self-confidence and 
motor performance, we encourage players and coaches to 
use motor imagery, during practice sessions and especially 
after unforced errors in order to simulate actions corrected 
by the player himself (Gmamdya et al., 2023).

This study is not without limitation. Although similar 
to previous research that has used similar procedures (e.g., 
Cherappurath et al., 2020; Féry & Morizot, 2000; Guillot 
et al., 2013; Robin & Dominique, 2022), the number of 
participants per group (N = 12) was relatively small, limit-
ing the power of the statistical analyses, which is why the 
results obtained in this study must be interpreted with cau-
tion and should be confirmed with other studies with larger 
samples. In addition, it is possible that the players in the 
control group were less motivated than those in the imag-
ery group due to the experimental conditions, which may 
also have prevented them from realizing MI after certain 
errors as some players seem to do on tennis court. The use 
of a scale a questionnaire on self-efficacy, solely focused on 
ball throwing performance, can be considered a limitation. 
Finally, the participants who had to perform the MI during 
the acquisition phase, did so after each of their own faults 
but the amount of mental practice was not noted, which may 
represent another limitation of this study.

As an extension of this study, it would be interesting 
to test whether the performance improvements would be 
greater when the players benefit from feedback from the 
coach, concerning their previous fault, before carrying 
out the MI as observed by Robin et al. (2020) in a football 
accuracy task. Finally, while in this study the internal visual 
imagery modality was imposed during MI practice, on the 
one hand it is possible that the results could be modulated by 
the use of other MI modalities (e.g., external visual or kines-
thetic) as recently shown by Dominique et al. (2021) on ten-
nis serve, and on the other hand that the use of multimodal 
imagery of action (Krüger et al., 2024) could optimize the 
effect of MI. Additional research work will soon be carried 
out in our laboratory to test these hypotheses.
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