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Effect of imagery training on football players

Abstract

Introduction. There is a growing number of studies concerning imagery training in young athletes but on a
much smaller scale than research in adults. The purpose of this study was to examine the influence of
imagery training on children’s soccer skills. (2) Materials and Methods: We conducted two studies. In the
first study a sample of 35 subjects, aged between 10 and 14 years, was divided into an experimental
condition (18 players) and a control condition (17 players). Each person completed one script from the
Sports Imagery Ability Measure (SIAM) and from the Movement Imagery Ques-tionnaire-3 (MIQ-3) and
took a performance test on pre-test and post-test. In the second study 40 players, aged from 11 to 14
years, were divided into the control group (12 players) and the experimental group (13 players). They filled
out the same questionnaires, as well as the Sports Imagery Questionnaire for Children (SIQ-C). They took
part in 6 and 8 weeks of imagery training, respectively. Participants in the control condition performed
only the shooting pre-and post-tests. (3) Results: In the post-test, players in the imagery condition
obtained better results in soccer skills and in SIQ-C, but not in imagery ability tests. (4) Conclusions: The
results supported effectiveness of the imagery training, especially since the intervention was conducted
during the COVID lockdown.
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Abstract. Introduction. There is a growing number of studies concerning imagery training in young
athletes but on a much smaller scale than research in adults. The purpose of this study was to ex-
amine the influence of imagery training on children’s soccer skills. (2) Materials and Methods: We
conducted two studies. In the first study a sample of 35 subjects, aged between 10 and 14 years, was
divided into an experimental condition (18 players) and a control condition (17 players). Each per-
son completed one script from the Sports Imagery Ability Measure (SIAM) and from the Movement
Imagery Ques-tionnaire-3 (MIQ-3) and took a performance test on pre-test and post-test. In the sec-
ond study 40 players, aged from 11 to 14 years, were divided into the control group (12 players) and
the experimental group (13 players). They filled out the same questionnaires, as well as the Sports
Imagery Questionnaire for Children (SIQ-C). They took part in 6 and 8 weeks of imagery training,
respectively. Participants in the control condition performed only the shooting pre-and post-tests.
(3) Results: In the post-test, players in the imagery condition obtained better results in soccer skills
and in SIQ-C, but not in imagery ability tests. (4) Conclusions: The results supported effectiveness
of the imagery training, especially since the intervention was con-ducted during the COVID lock-
down.

Keywords: imagery, imagery interventions, athletes, imagery ability, imagery use.

1. Introduction

Imagery as a part of mental training is very often used in sport development, but also
in other fields. When used properly, it can help a person achieve great things. Measuring
the effectiveness of imagery has long been of interest to scientists. There is a growing num-
ber of studies concerning imagery training among children and adolescents [1-5], but the
number of studies is much smaller than research in adults.

By using imagery, an athlete is given a new training platform, which could be trained
not only on the pitch or in the gym but also in the mind. The athlete can carry out mental
simulations, that is, imagine scenarios of actions that have already happened or may hap-
pen. Such a training enables them to train their skills in a safe environment and pre-pare for
competition. One of the important conditions is positive and controlled imagery with sport
confidence [6-9] according to the notion “what you see is what you get” [10]. Imagery inter-
ventions are frequently used and well-established psychological tools to enhance perfor-
mance in different aspects of life. Many studies have confirmed their positive effects in
sports. A meta-analysis by Simonsmeier et al. [11] found that the overall effect of imagery
interventions was medium in magnitude with d = 0.431 (95% CI [0.298, 0.563]) where im-
agery interventions significantly positively influenced motor performance, motivational
outcomes, and affective outcomes. The best results were for imagery combined with physi-
cal practice.

www.balticsportscience.com
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One of the most popular imagery interventions is the PETTLEP model [12], which is
highly effective in adults [13] and children [14]. The acronym stands for P> — physical,
E —environment, T — task, T — timing, E — emotion and P — Perspective. The “physical” is
related to the physical nature of imagery which should be the same as in real performance.
The “environment” in imagery should reflect the actual physical environment in which real
performance takes place. The imagined “task” should be as close as possible to the real task.
The “timing” refers to the same performance speed as the actual one (real-time). The “learn-
ing” element in imagery refers to the individual’s current stage of learning and development
with skill acquisition. The “emotion” refers to all emotions during imagery, such as real
performance and coping with negative ones. The “perspective” feature indicates how im-
agery is viewed (internal vs external). Previous research shows that internal imagery more
functionally evokes equivalent brain activity than external imagery [15]. On the other hand,
some studies support the use of external imagery [16, 17]. To compromise these two per-
spectives, implementation of a combination of both perspectives [13] is suggested, which is
easily done by more advanced athletes [18].

A study by Norouzi et al. [19] with 45 male adolescent novice players randomly as-
signed to external/internal PETTLEP imagery and a control condition revealed that skill per-
formance increased more in the external and internal PETTLEP imagery condition com-
pared to the control condition. The effect persisted in the external PETTLEP imagery condi-
tion. Research by Quinton et al. [14] tested the effects of a 5-week layered PETTLEP inter-
vention (i.e., the gradual addition of PETTLEP elements) on children’s movement imagery
ability and soccer task performance. Pre- and post-test consisted of the Movement Imagery
Questionnaire for Children and a motor task involving dribbling and passing the ball. The
imagery intervention did not result in a significant improvement in the imagery ability or
motor task performance; however, there was a significant positive correlation at post-test
for the imagery group between age and ability to external visual and kinaesthetic imagery.

Imagery is very often combined with action observation (AOMI, combined action ob-
servation with motor imagery) not only in sport [20] but also in rehabilitation [21, 22]. Action
observation involves the successful motor skill execution and evokes brain activity in the
areas responsible for movement execution the same as imagery [23] and with imagery en-
hancing the final effect of the intervention [20]. Li-Wei et al. [1] in their study with young
talented table tennis players aged 7 to 10 years revealed that children who were in an im-
agery training program experienced significantly greater improvements in stroke accuracy
and technical quality than in comparison groups. This was a comprehensive intervention
that also involved videos of perfect execution and relaxation training. In another study, re-
searchers [24] found that for a simple motor task, such as throwing a ball from a distance at
a specific target, children aged 8-9 years using imagery and children who learned through
modelling using video recordings performed significantly better than children who learned
only through physical training.

Most of the studies [11, 14] were field studies in which all situations could be con-
trolled. However, what if physical practice was disturbed by the lockdown? On the other
hand, imagery is treated as a technique that can be used without any additional devices or
special room space. The COVID-19 pandemic has influenced people’s lives worldwide, in-
cluding athletes and coaches. People were closed in their homes, which limited their ability
to engage with their normal activities, training and interactions with others. Pandemic situ-
ations had a negative impact on different spheres of athletes’ lives such as mental health
[25], difficulties in maintaining training conditions [26], and uncertainty concerning future
competitions [27] not only for athletes but also for coaches [28]. Despite the negative effects
of the pandemic situation, there were studies which showed that athletes performed better
due to their daily routine [27].

Therefore, the aim of the study was to examine the influence of imagery training on
children’s soccer skills during pandemics. We conducted two studies: one during the lock-
down and the other one during the pandemic situation, but with less restrictions.
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Study one

We formulated the following research hypotheses:

1) Athletes performing the imagery-training program will significantly improve their
ability to pass towards the goal and to shoot through a hula hoop compared to the control
group.

2) There would be a greater increase in the imagery ability in the experimental group
compared to the control group.

Study two

As in the first study, the aim was to see how adepts would respond to imagery train-
ing in soccer effectiveness and imagery ability. In this study, we also wanted to see how
players would use imagery before and after the intervention.

We formulated almost similar research hypotheses as we did in study one. We also
measured imagery use as the additional aspect of imagery intervention:

1) Athletes performing the imagery-training program will significantly improve in
shooting at the goal.

2) There would be a greater increase in the use of imagery and ability in the experi-
mental group compared to the control group.

2. Materials and methods

2.1. Participants

Study one

The survey involved 36 players from the Soccer Academy team who were randomly
assigned to an experimental or a control group. Unfortunately, due to the coronavirus
pandemic situation, 21 people were finally included in the analysis. There were 11 players
in the experimental group and 10 in the control group, aged between 11 and 13 years.

Study two

In total, 40 players participated in the study. Due to the pandemic time, 25 people
were included in the statistical analysis. The control group comprised 12 players, and the
experimental group 13. The subjects’ age ranged from 11 to 14 years.

2.2. Measurements

Study one

Two questionnaires and a specially designed test to measure the effectiveness of ex-
ercises were used to conduct the study. The first applied questionnaire was the SIAM
(Sport Imagery Ability Measure [29]) questionnaire in a Polish adaptation [30]. It
measures the ability to create images. In this study, the athletes referred to only one situ-
ation in sport. After imagining a scene in question, they rated their imagery on 12 scales.

The MIQ-3 (Movement Imagery Questionnaire-3 [31], in a Polish adaptation [32], was
the second questionnaire used in the survey. It measures the ability to imagine four body
movements through visual representation from an external and an internal perspective,
as well as kinaesthetic representation. It consists of 12 exercises in which the person deter-
mines the level of difficulty of their performance on a 7-point scale. The Polish version of
the MIQ-3 demonstrates good psychometric indices with good stability and internal con-
sistency maintained over a 3-week period. The confirmatory factor analysis (CFA) with
maximum likelihood confirmed the established three-factor model (RMSEA = .04) and
a high index value of CFI - above .90 CFI (CFI = .93). Reliability indicators (composite re-
liability — CR) for individual factors present very high internal consistency (external visual
imagery = .75, internal visual imagery = .79 and kinaesthetic imagery = .82).
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Study two

In the second study, the following questionnaires were used:

Sports Imagery Questionnaire for Children (SIQ-C) [33] (in the Polish adaptation by
D. Budnik-Przybylska and K. Karasiewicz [34] is derived from the version developed for
adults (SIQ) and is used to assess the cognitive and motivational functions of imagery
according to Pavio’s model of imagery use [37]. The questionnaire measures how imagery
is used by the subject. Responses are scored from 1 (not at all) to 5 (very often). The ques-
tionnaire consists of five scales: (1) specific cognitive imagery (CS) refers to the mental
performance of specific skills, (2) general cognitive imagery (CG) includes mental rehears-
als of plans, routines, or game strategies, (3) specific motivational imagery (MS) refers to
goal-directed responses in a specific situation, (4) general arousal motivational imagery
(MG-A) includes images related to competitive arousal and anxiety, and (5) general mas-
tery motivational imagery (MG-M) refers to images of feeling confident. Confirmatory
analysis of the Polish version indicates a satisfactory fit of the model to the data CFI =
0.877; TLI=0.856; RMSEA =0.075 (N = 575), and Cronbach’s alpha statistics for each of the
scales are as follows: CS (0.71), CG (0.71), MS (0.71), MG-A (0.67), MG-M (0.79) [34].

Movement Imagery Questionnaire (MIQ-3) in the Polish adaptation [32], which was
described in the first study. The last tool used was the same single script as in the first
study, with questions taken from the SIAM Sport Imagery Ability Measure [29] in the
Polish adaptation [30]. The players referred to the circumstances of shooting the ball. After
imagining this scene, they rated their imagery on 12 scales.

2.3. Procedure

Study one

The investigation followed the ethical principles of human experimentation defined
in the Declaration of Helsinki, and the study was approved by the Research Ethics local
Institutional Review Board of the University of Gdansk. Parents were asked to give their
written consent to participate in the study. They were also informed about the aim of the
study, confidentiality of all information, and anonymity of the study.

After obtaining permission to gather all the athletes in one place, they performed the
test (pre-test) at the beginning of a sports camp during the January winter holidays before
the lockdown.

At the very beginning, the children performed an efficacy test in a sports hall. The
performance test consisted of a pass toward and a shot at the hula hoop. The goal was 90
cm wide, and the pass was made with the inside part of the foot from a distance of 10.5
meters. The hula hoop was attached to the goal, had a diameter of 100 cm, and the player
shot from a distance of 7 meters. The children had 15 attempts to pass towards the goal
and 15 attempts to hit the hoop. If a player hit the ball so that it did not touch the goal-
posts, he received 1 point. If the ball touched the post from the inside so that the ball fell
into the goal, he received 0.75 points. If the player hit the post, he was awarded 0.5 points.
The situation was similar for a shot at the hula hoop — 1 point for a clean hit, or 0.75 points
if he hit the hula hoop but touched it and 0.5 points if he hit the hula hoop, but the ball
did not fall into it. For a miss, the player received 0 points.

At a later stage, 21 players were given a SIAM questionnaire to complete. The content
of the questionnaire was reduced to a single scene. First, the young athletes did a sample
scene from the SIAM questionnaire (Fitness activity) to learn how to perform the task cor-
rectly and to stimulate their imagery. After that, the children closed their eyes while the
coach read them the test instructions, in which they were asked to imagine the best way
to pass the ball in the direction of the goal, which they had previously done during the
effectiveness test: “Get a clear picture of what you are doing, where you are, and who you
are with. Take notice of what you can see around you, the sounds you hear, and the feel
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of any muscles moving. Do you get the sensation of any smells or tastes? Can you feel the
equipment and surfaces you are using? Do you get an emotional feeling from this activity?
Now you have 60s to create and experience an image of this scene. After 60 seconds, fill
in all 12 scales. Don’t spend too much time with each of them; the first reaction is the best.”
The subjects filled in the scales by writing a cross (exactly on the line) on a horizontal 10-
centimetre scale. Sample questionnaire items are as follows: 3. How well did you feel the
texture of objects within the image? 7. How well did you see the image? 11. How well
could you control the image?

Another questionnaire used in the study was the MIQ-3 questionnaire. The group
was then divided into an experimental and a control group. In the experimental group, a
workshop was held to familiarize the players with imagery training, relaxation and creat-
ing a preparation routine. The players were specially prepared to create their picture in
the best possible way. They were shown how often they learn through various physical
activities, but also how they can learn in sports training using their imagery. To get the
young students interested, they were shown a video of Robert Lewandowski, who pro-
moted the imagery technique in cooperation with Nike. The children learned the ways
and principles they should follow in order to make their imagery more effective. The mod-
els used were primarily those presented in the research theory, which were passed on to
the children in a form accessible for their age.

The principles of imagery training say that imagery should: 1. be performed with
eyes closed, 2. “replay” movement-related content at the same speed as in reality, 3. be-
multicoloured, bright and use as many senses as possible, 4. associate with and evoke
positive emotions, 5. be controlled at all times, 6. be conducted after relaxation exercises.
Relaxation was presented to them as a form of warm-up for the mind, during which
a change of arousal is brought about to achieve a state of balance.

To observe the action, we used video recordings of a third-league player demonstrat-
ing an ideal performance, both in real-time and in slow motion, allowing the children to
learn as much as possible from the displayed movement sequence. At the end of the work-
shop, the first exercise in relaxation and imagery training was carried out with the chil-
dren. A specially prepared script contained audio recordings in which children, at the
beginning, following the voice from the recording, focused on their breathing counting
down (in their mind) from 10 to 1. They inhaled at even numbers, and at odd numbers
they exhaled air from their lungs. Such a relaxation warm-up, where the children learned
to control their breathing, was followed by recordings with imagery training. The imagery
scripts contained a formula to stimulate the players to create a realistic and colourful im-
age. The children were instructed to use their imagery from an internal perspective and,
if necessary, sometimes also use an external perspective.

The imagery scripts:

1. “Keep your distance from the ball before shooting it. You feel confident and in
control of the whole situation. Remember that the distance should always be the same.
Before shooting, look at the target you want to direct the ball at. When you start your
movement towards the ball, you are slightly leaning in your upper body. Now you move
towards the ball, you take the last step putting your foot firmly on the ground, foot
pointed towards the goal (“looking” at the goal). While shooting, concentrate on the
movement from your hip. Your foot approaches the ball, imagine you are shooting the
ball with the inside part of your foot. The foot is positioned rigidly. Focus on the sensa-
tions (feedback) coming from your body. When you shoot the ball, keep your eyes on the
target (out the corner of your eye) at all times. As the ball is heading toward you, lead
your leg steadily towards the goal, your foot is stiff in the joint until the end of the move-
ment. You feel confident and in control of the whole situation.”
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2. “Keep your distance from the ball before shooting it. You feel confident and in
control of the whole situation. Remember that the distance should always be the same.
Before shooting, look at the target you want to direct the ball at. When you start your
movement towards the ball, you are slightly leaning in your upper body. Now you move
towards the ball, you take the last step putting your foot firmly on the ground. Start the
movement by rotating your body. Start the movement from your abdomen, feel the ten-
sion in your abdominal muscles as you rotate your torso (body). Bend your leg and start
straightening it towards the ball. You shoot with the inside of your foot underneath the
ball, the foot is bent at an angle. As you swing, concentrate on the sensation coming from
your body and the posture you have. Pay attention to the movement coming from the
upper part of your body. Always keep your eyes on the target (out the corner of your eye).
As the ball is heading in a given direction, lead your leg continuously toward the goal,
your foot is stiff at the joint until the end of the movement. You feel confident and in
control of the whole situation. Now take 20 shots at the hula hoop on your own with your
lead leg in your mind”.

At the very end of the workshop, there was time for questions from the children, and
they received one .m4a file of the recordings along with the scripts. After the workshop,
the players were asked to do relaxation and imagery training four times a week, always
starting with the scripts. The coach gave the children diaries in which the players record-
ed their training sessions.

The training program lasted six weeks and was followed by a post-test. The players
in the experimental and control group completed both questionnaires described earlier,
after which they took the efficacy test again.

Study two

Similarly to the first study, during the initial stage of the study, parents were required
to give written consent for their children to participate in the study. Once all consent was
collected, all players gathered for the study (pre-test). The investigation adhered to the
ethical principles for human experimentation as defined in the Declaration of Helsinki,
and the study was approved by the local Institutional Review Board of the University of
Gdansk

The study of the experimental group took place at the stadium 2 hours before the
scheduled physical training. In the first part of the study, efficacy tests were performed.
The players hit the ball at the target which was located in the goal. Before the efficacy tests,
the coach explained in detail how to hit the ball correctly. The players shot from a distance
of 10 meters away from the goal. The strike was made with the inside part of the foot into
the designated target, which was the gap between the post and the cone. The distance be-
tween the post and the cone was 15 cm. Similarly to the first study, each player had 15 at-
tempts.

In the case of shooting the goal, as well as knocking down the cone, the player re-
ceived 1 point. What counted was an accurate shot at the goal. In case of missing the target
or hitting the post, the player received 0 points. The tester had to pay attention to the
height of the ball hit because in the situation of hitting the ball more than 1 meter high,
the point was not scored. After all players had completed the efficacy test, they filled in
the tests. The players were explained the general rules and guidelines on how exactly to
per-form the tests. If a question was not understood, the researcher provided assistance.
The initial test completed by the athletes was the SIQ-C questionnaire. Then players filled
in MIQ-3 and, at the end the SIAM questionnaire. The coach read instructions to the test
sub-jects to imagine a scene with their eyes closed. The players referred to the circum-
stances of shooting the ball. The next step was to prepare the subjects for mental training.
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At first, the coach introduced the script (similar to the one in the first study) about shoot-
ing the ball with the inside part of the foot. The players had to understand the script and
every detail of the element that made up the execution of the correct movement.

Mental script for shooting the ball:

“Keep the right distance before hitting the cone. You feel confident. Remember that
the distance should always be the same. Before shooting, look at the target you want to
direct the ball at. When you start your movement towards the ball, you are slightly leaning
in your upper body. Now you move towards the ball, you take the last step putting your
foot firmly on the ground. You start your movement by rotating your body. Lead the
movement from your abdomen and feel the tension in your abdominal muscles as you
rotate in your torso (body). Bend your leg and start straightening it towards the ball. You
shoot with the inside of your foot underneath the ball, the foot is bent at the angle. While
you are swinging, concentrate on the sensation coming from your body. Always keep
your eyes on the target (out the corner of your eye). While the ball is heading in a given
direction, lead your leg continuously toward the goal, your foot is stiff at the joint until
the end of movement. The ball hits the target”.

After the tests were completed, a workshop was conducted in the experimental
group. Similarly to the first study, the main purpose of the training was to learn about the
practical aspects of imagery training, relaxation, and creating a routine. Among others,
the lesson explained the topics of learning through imagery and the importance of im-
agery in acting, rather than its effect. Young people learned techniques and principles that
in-creased the effectiveness of imagery. All the information was conveyed simply and
clearly so that the young people could easily assimilate it.

The players performed exemplary breathing relaxation, which was designed to lead
them to change their arousal to achieve balance. After this relaxation, the group performed
imagery of the shot in order to stimulate this process and perform the exercise correctly
at home. The first 3 mental training sessions took place on the field. The children closed
their eyes, and the coach read the instructions from the test in an appropriate tone, in
which they were supposed to imagine the scene of hitting the ball, which took place in the
efficacy tests.

After the mental lessons had been conducted, the soccer adepts were required to do
mental training at home, 4 times a week for 2 months, and record their feelings in a diary.
The diary was intended as a reminder to take training sessions and to observe the progress
of the player’s mental skills. The 8-weeks training program was followed by a post-test.
The players filled in all the questionnaires described above and took the efficacy test. The
testing procedure for the control group was the same with the difference that the group
did not perform mental training. The tests of the control group took place at the football
academy facility.

2.4. Statistical analysis

To verify the differences between the control and experimental groups, the Mann-
Whitney U test was carried out. The Wilcoxon observation pair test was conducted to test
the effectiveness of the intervention.

3. Results

Study one
The analysis of the data began by checking whether the control and experimental
groups presented the same level of performance, imagery ability and use. We observed
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statistically significant differences in shooting at the football goal (Z=-3.318, p=0.001)
and in creating images using the kinaesthetic perspective (Z =-2.194, p <0.05), which sug-
gested that the groups were not homogeneous in these aspects, with lower levels in the
control group.

It was found that athletes implementing the imagery-training program would signif-
icantly increase their soccer skills, as presented in Table 1.

Table 1. Performance values of the results in the control and experimental group before and after
the intervention — shooting at the football goal and shooting through a hula hoop

Min  Max Mean  Median V4 p
Shooting at a football goal
Pre-test 6 10.5 8.43 8.75
Control group -0.297 0.766
Post-test 6.5 11.75 8.4 8
Pre-test 8.5 125 10.86 11
Experimental group -1.378 0.168
Post-test 8.5 145 11.86 11.75
Shooting through a hula hoop
Pre-test 425 11.75 7.63 7.63
Control group -1.684 0.092
Post-test 3.25 10.25 6.45 6.25
Pre-test 3 8.25 5.89 5.75 2492 0.013
Experimental grou
P group Post-test 5 10.5 7.07 6.5

Even though there were no statistically significant differences in shooting at a foot-
ball goal in the experimental group after the intervention, a detailed inspection of the re-
sults showed an upward trend. In the experimental group, there was an increase in the
mean and median value. However, in the control group there was a decrease in the mean
value from 8.43 to 8.4 and a decrease in the median value from 8.75 to 8. The players from
the experimental group improved their scores by increasing the mean and median value,
but there were no such changes in the control group.

The ability to shoot through a hula hoop significantly improved after the interven-
tion. The athletes achieved significantly higher scores in shooting skills after imagery
training (Z =-2.492; p=0.013). The research confirmed that the young athletes strength-
ened their shooting skills through imagery training. The control group decreased their
results, which was almost significant (Z = -1.684, p = 0.092).

The second hypothesis assumed that the value of the imagery skill after the interven-
tion would be higher in an experimental group than in a control group. The results turned
out to be statistically insignificant. Detailed descriptive statistics are presented in Table 2.
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Table 2. Results values for the imagery skill for the experimental group before and after the intervention

Min Max Mean Median
Control Pre-test 4.75 6.5 5.78 5.75
Internal group Post-test 4.25 7 5.5 5.5
perspective Experimental Pre-test 4.5 6.75 591 6.25
group Post-test 55 7 6.3 6.5
Control Pre-test 4.5 7 5.98 6.13
External group Post-test 4.25 6.5 5.47 5.25
perspective Experimenta] Pre-test 5 7 6.34 6.5
group Post-test 5.25 6.75 5.95 6
Pre-test 2.75 55 4.25 4
Control
. . group Post-test 3.25 5.75 3.94 3.75
Kinaesthetic
perspective
Experimental Pre-test 3.25 6.75 5.23 5.25
rou
group Post-test 35 6.5 509 5
Control Pre-test 3.47 8.38 5.67 5.5
group Post-test 3.49 8.87 5.46 4.98
SIAM script
Experimenta] Pre-test 3.29 8.51 6.05 5.81
group Post-test 4.61 8.89 6.43 5.79
Study two

The analysis of the data began by checking whether the control and experimental
groups presented the same level of performance, imagery ability, and use. Significant dif-
ferences were observed between the control and experimental group in shooting ability
(Z=-2.83, p <0.01), the script from the SIAM questionnaire (Z =-1.99 p = 0.02), and in SIQ-
C motivational general arousal (Z=-2.75, p <0.001), where the control group achieved
higher scores.

Next, we verified whether there were differences in passing toward the goal before
and after training in both groups. There was a significant improvement in the experi-
mental group, (Z =-2.834; p = 0.002), in which players obtained higher scores after train-
ing. In the control group, the change was insignificant (Z =-0.257; p = 0.399).

In the second step, hypothesis 2 was verified to check the effects of imagery training
on the ability to use imagery. Descriptive statistics are presented in Table 3.

Significant changes were observed after training in the experimental group in the
following SIQ-C subscales: specific cognitive imagery (W =15.5; p = 0.01), general cogni-
tive imagery (W = 14; p = 0.04), motivational imagery in the mastery perspective (W = 8.5;
p=0.02) and in the total score examined by the SIAM (W=7.5; p=0.01). In the control
group, changes were insignificant. In MIQ-3, changes were insignificant in both groups.
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Table 3. Comparison of the results of effectiveness and imagery before and after training — experimental
group and control group

N Min Max Mean ~ Median
Control Pre-test 12 4.5 7 5.77 6
Internal group Post-test 12 53 7 5.98 6
perspective Experimental Pre-test 13 3.5 7 5.83 6.25
group Post-test 13 4 7 6.02 6.5
Control Pre-test 12 4.3 6.75 5.54 5.5
External group Post-test 12 5 7 5.88 5.75
perspective Experimental Pre-test 13 4.5 7 6.1 6.5
group Post-test 13 4 7 6.15 6.25
Control Pre-test 12 4.5 6.75 5.65 5.75
Kinaesthetic group Post-test 12 5 7 5.85 5.75
perspective Experimental Pre-test 13 4.3 7 5.58 5.25
group Post-test 13 3 6.5 5.56 5.75
Control Pre-test 12 4 8.33 5.75 5.38
group Post-test 12 4.17 8.25 6.2 6.55
SIAM script
Experimental Pre-test 13 3.33 6.92 5.15 5.08
group Post-test 13 4.67 7.67 6.1 55
Control Pre-test 12 2.5 4.75 3.73 3.75
SIQ-C: specific
group Post-test 12 1.5 5 3.67 3.88
cognitive im-
Experimental Pre-test 13 1 4.25 2.87 2.75
agery (CS)
group Post-test 13 15 4.75 3.46 3.75
Control Pre-test 12 2.5 4.25 3.33 3.5
SIQ-C: general
o group Post-test 12 225 4.25 3.21 3.25
cognitive im-
Experimental Pre-test 13 1 4.5 2.94 3
agery (CG)
group Post-test 13 1.25 4.75 3.48 3.75
Control Pre-test 12 2.5 4.5 3.17 3.13
SIQ-C: specific
group Post-test 12 2 45 3.46 3.5
motivational
Experimental Pre-test 13 1.5 4.5 2.88 2.75
imagery (MS)
group Post-test 13 2.25 4.75 3.46 3.5
SIQ-C: general Control Pre-test 12 1.75 4.25 3.29 3.38
arousal moti-  group Post-test 12 1 4.75 3.71 3.88
vational im- Experimental Pre-test 13 1.25 4.75 3.25 3.5
agery (MG-A) group Post-test 13 1.5 4.5 3.35 3.5
SIQ-C: general Control Pre-test 12 3.2 5 3.92 3.9
mastery moti-  group Post-test 12 2.8 4.8 3.9 4
vational im- Experimental Pre-test 13 14 4.2 3.06 3
agery (MG-M) group Post-test 13 2.6 44 3.82 4
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4. Discussion

Study one

The analysis of results made it possible to answer the research questions and hypoth-
eses posed in the study. The first hypothesis concerned the performance of skills and the
comparison of the control group with the experimental group. The second hypothesis
concerned the increase in imagery ability in children who performed the 6-week program.
As far as shooting at the football goal is concerned, the analysis conducted with the Wil-
coxon test revealed that the results were not statistically significant. However, a deeper
analysis of the experimental group’s results showed an increase in the mean, median, and
maximum value, while the minimum value did not decrease, remaining at the same value.
This may explain the assumption that there was an upward trend in this group. The ath-
letes in the experimental group achieved the increase in skills that was presented earlier,
while the athletes in the control group had no such increase. The median value in the
control group decreased.

The ability to shoot through a hula hoop in the experimental group increased signifi-
cantly under the influence of imagery training. In the 6-week training program, the children
improved their skills through a brief but systematic practice of shooting in their minds. It
could be positive to introduce such training permanently in the academy and increase the
impact of training on children’s development. In the group that did not undergo imagery
training, there was a decrease in the mean, minimum, maximum, and median values.

It is also worth mentioning that the results could have been clearer if more partici-
pants had taken part in the study. At the outset, there were 36 players; however, due to
the coronavirus, only 21 remained until the very end of the study. A broader spectrum of
results would have allowed for a more in-depth analysis. Additionally, the players took
part in the efficacy test individually during the coronavirus on the school field when their
football academy was closed. They did not have access to training facilities, so the im-
provement in performance during such a period may indicate the effectiveness of imagery
training as particularly helpful in such a social situation.

Despite the upward trend and a significant improvement in soccer skills in the ex-
perimental group, no increase in imagery ability was observed, which was similar to the
study by Quinton et al. [14]. Analysing the results, it can be seen that the children marked
high values when completing the questionnaires for the first time they encountered the
issue of imagery training in sport. At the very beginning, they marked answers intuitively,
not really knowing what imagery and its applications are. Therefore, this phenomenon
can be explained as a growing awareness of imagery creation among the athletes, as the
impact of the imagery program itself brought promising and satisfactory results. The play-
ers achieved lower values in imagery ability, but the intervention helped them achieve
higher scores in the efficacy tests. Perhaps, this was due to a growing awareness of im-
agery training among the children.

Study two

The results regarding the increase in accuracy in shooting confirmed the precon-
ceived hypothesis — while players from the experimental group improved their accuracy,
the participants from the control group shot goals at roughly the same rates 2 months after
the first measurement. It is worth noting that those from the experimental group had vis-
ibly lower accuracy compared to those from the non-training group at the beginning of
the study. The group participating in the experiment did not start from an equal level;
rather, it can be said that those who exercised during those 2 months caught up with the
non-training subjects, rather than gaining an advantage over them.

The results regarding the increases for the different types of imagery were inconclu-
sive, but the overall result measured by the single SIAM script indicated that the players
from the experimental group presented lower scores in the pre-test. Consequently, after
the intervention, the experimental group obtained a higher increase in the imagery level;
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therefore, the results in both groups were similar. Regarding MIQ-3, no significant
changes were observed in either group, consistent with both the initial study and the find-
ings of Quinton et al. [14]. Perhaps both interventions were too short for changes in MIQ-
3, as the imagery ability.

In contrast to imagery ability, the SIQ-C results revealed that cognitive functions re-
lated to specific and general imagery and motivation improved in the experimental group
compared to the control group. Those functions relate to imagining a specific movement,
imagining a general strategy, and effectively coping with challenging situations. Our re-
sults are consistent with the study by Munroe-Chandler et al. [4], who found that young
players reported using all functions of imagery for both cognitive and motivational pur-
poses. Moreover, similarly to another study by the same researcher [5] that indicated that
younger athletes (7-10 years) increased their use of CS imagery over time, the players in
this study also presented higher CS imagery after the intervention.

Limitations and strengths

This research is not without limitations. The small sample size was the first limitation.
However, one must stress that both studies were conducted in a pandemic reality. Secondly,
in studies involving children, it is unclear whether they completed the questionnaires accu-
rately, with full concentration and awareness. Unlike adult athletes, children and adoles-
cents may not truly be aware of the benefits of imagery and, in turn, they may not take
questionnaire completion seriously. Although the young players completed several im-
agery sessions with the coaches, the intervention may not have been sufficient in changing
their imagery ability. On the other hand, imagery ability may also be considered as a trait
which links to other individual differences, such as personality [35, 36]. There-fore, to ob-
serve any change there should be more time, longer training and/or a change in the personal
stage of development. There is also a linkage between imagery ability and imagery use. Hall
[37] indicated that the better the athlete is at imaging, the more effective the imagery will be,
and also when athletes increase their use of imagery, their imagery ability will improve [38].
In the future, it is recommended to perform follow-up procedures over an extended period
to determine if any changes in imagery ability emerge after the intervention.

These interventions lasted 6 and 8 weeks, respectively, with a suggestion of four ses-
sions per week. This was similar to other studies on imagery training, which revealed that
most interventions lasted approximately 4-6 weeks, three times per week for 15-20
minutes [39, 40]. Diaries were used to monitor and, at the same time, to motivate players
to do the imagery training. The pandemic time was very hard for everybody and also for
children. In study one, it was impossible to train on a pitch; however, it turned out that
only mental training helped to increase soccer skills. Ruffault et al. [41] highlighted lower
motivation scores during COVID-19 lockdown in athletes without a specific training pro-
gram. Therefore, this was an additional advantage of imagery training to cope with the
pandemic situation.

This research may guide further work on the impact of imagery training on the effec-
tiveness in sports. A noteworthy trend was the increase in shooting accuracy in both exper-
imental groups, in contrast to the control group. We also received information that to change
imagery ability it would be worth conducting a follow-up study in the future. Also, a qual-
itative study of the players would be a valuable source of information, focusing on the pro-
cess, the drive to improve performance, and the feelings of the subjects during the program.

More and more studies on mental training among children and adolescents are emerg-
ing, but this psychological research field should still be expanded. The research results pre-
sented here provide an additional point for further studies into the relationships and char-
acteristics of imagery training in children and adolescent sport. The present pa-per has a lot
of crucial practical implications. Educators and coaches should be aware of the role of im-
agery training and its advantages. They should combine traditional training techniques with
imagery training to improve performance. It is also recommended to educate young athletes
on the proper use of imagery and to convince them to use it in their daily routine.
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5. Conclusions

This study confirmed that players from the experimental group improved their
shooting accuracy compared to players from the control group. There were no changes in
imagery ability; however, changes in imagery use were observed after the intervention. It
is recommended to conduct a follow-up procedure to verify whether imagery ability
would change in the long term after the intervention. This study has practical implications
for coaches, players, and psychologists to combine traditional training techniques with
imagery training and action observation.
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