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Background: Mental imagery, incudes visualizing or motor cognitive review without physical
components, is one of the sychological methods to improve performance and facilitate skills.
Although the applied model has shown that there is an interaction between the type of imagery and
and the ability of imagery and motor output is increased by bettter performance, there is a research
gap whether neural representation causes different behavioral effects among children through
vividness of imagery.

Aims: The aim of present study was the effect of various types of visual and kinesthetic mental
imagery on learning of close motor skill in children as well as the relationship between the ability to
imagery vividness and motor performance.

Methods: the research was quasi-experimental with a multi-group pre-test- post-test design along
with a control group. The statistical population of the study was all female students aged 8 to 10 years
in Ahvaz. 90 female students were deployed by random sampling method available in 6 groups of 15
people of physical practice (PPG), visual imagery (VIG), kinesthetic imagery (KIG), visual imagery
and physical practice composition (VIPPG), kinesthetic imagery and physical practice composition
(KIPPG), and control group (CG). Each participant performed 35 throws in 7 blocks of 5 trials in
pre-test 5, acquisition 20, post-test 5, and transfer 5. The ability of imagery vividness of participants
was measured by questionnaire of motor imagery vividness (Isak et al., 1986). Data analysis was
performed using mixed variance analysis (phase) 3x (group) 6 and Pearson correlation by Spss21
software.

Results: The performance of the various imagery groups was equal to that of physical practice group
in the post-test (retention) phase. The results at the transfer phase showed that the combination of
mental imagery with physical training had significantly higher performance than the other groups.
The results of the research also showed that the visual mental imagery and kinesthetic imagery groups
showed equal performance in the transfer and retention stages (KIG=VIG, KIPPG=VIPPG). The
results of the research did not show any relationship between the ability of imageryvividness and
motor performance.

Conclusion: The results of the research showed that children have the ability to visualize motor skills
the same as adults. However, children (8 to 10 years of age) do not have the ability to separate the
visual and kinesthetic imagery and understand their differences. The results also showed that the
ability to have a vivid imagery has no significant effect on children's motor performance.
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Introduction

One of these psychological methods that is often used
by teachers and trainers to facilitate the learning of
sports skills is mental imagery (Malder, 2007).
Mental imagery includes visualizing or motor
cognitive review without physical performance, and
its frequent demonstration and effectiveness make it
a valuable strategy for improving performance. In
general, mental imagery is the representation of
currently nonexistent or absent objects or events. This
imagery is a type of conceptual imagery that is based
on perception in memory (Kastoriadis, 2016: quoted
by Lajevardi, Mirza Hosseini & Monirpour, 2018).
Accordingly, it is widely accepted that the use of
imagery enhances performance (Williams, Cumming,
Notomins, Nordin, & Ramsey, 2012). According to
researchers, using mental imagery to simulate
movements can facilitate performance by practicing
areas of the brain in common between physical
performance and mental imagery (Gannis,
Thompson, & Kasselin, 2004). As a result, the
primary purpose of the present study was to compare
the effects of combining mental imagery with
physical exercise as well as the impact of physical
exercise itself on learning closed motor skills in
children aged 8 to 10 years.

Landers believes that imagery is primarily a visual
experience (Marltz, 1993). However, other senses
may be involved. The sensory aspects of imagery
include: visual, kinetic, auditory, tactile, olfactory,
and taste imagery (Willie & Greenleaf, 2001). In
addition, the nature of the task affects the use of
different sensory aspects. Visual imagery is the
process by which a person views and feels scenes or
images in his mind (Glynn, 2000). Kinetic imagery is
the ability to visualize the movement sensation of the
body and other bodily senses (Abma, Eri, and Relia,
2002). Several studies have distinguishedbetween
Kinesthetic and visual imagery (Frey, 2003).
Although most studies indicate the effects of mental
imagery on motor skills and performance
enhancement, the discovery of such results
(differences in mental and visual imagery) in children
is rare. Therefore, as a second objective, it was
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important to determine which form of mental imagery
(visual versus kinesthetic) has the greatest effect on
the retention and transfer of motor task. Chang and
Hardy (2016) in examining the applied model of
mental image use showed that there is an interaction
between the type of imagery and the ability to
visualize. Although, different neural activities have
recently been studied in neuroimaging studies, and
these studies have shown that motor output is
enhanced by better performance in imagery ability
(Williams et al., 2013), the mechanism showing that
neural representation causes different behavioral
effects due to imaging clarity has not yet been proven.
Thus, the third purpose of the present study is to
determine the effects of motor imagery vividness on
motor performance. In other words, do higher-
vividness imagery leads to better performance than
lower- vividness imagery in performance on closed
motor skill?

Method

The research was an applied quasi-experimental
study with a multi-group pre-test post-test design
along with a control group. Statistical population of
the study consisted of all right-handed female
students aged 8 to 10 years in Ahvaz primary schools.
Out of which 90 participants were purposefully and
accessibly selected according to the research type and
then they were randomly assigned into 6 groups of 15
subjects. The participants answered the 24-item the
Vividness of Movement Imagery Questionair
(VMIQ) honestly. This questionnaire, which
examines the ability of visual imagery, was first
introduced by Isaac, Marquez, and Russell (1986) to
fill a void in the literature relating

Before performing the throw, each subject was
informed about how to perform the movement and the
necessary instructions and training were provided for
each group as well. The subject was first asked to
stand behind the throw line 2 meters of the target. The
target consisted of three concentric circles with
diameters of 20, 40 and 60 cm. in addition, the center
of the target (center of the circles) is at a distance of
130 cm from the ground. Imagery guidelines and
instructions were pre-prepared by the tape recorder.
In general, each participant performed 35 throws in 7
blocks of 5 trials in pre-test 5, acquisition 20, post-
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test 5, and transfer 5. In the pre-test, practice and post-
test s, each participant throws a throw under the
shoulder with the left hand using a 50 g yellow tennis
ball towards the target, which is located at a distance
of 200 cm. The target is the same circles with
diameters of 60, 40, and 20 cm. But during the
transfer, all participants throw a 150 g ball at a target
250 cm away. The target here is the same 20, 40, 60
cm circles. In the acquisition, the first group (Physical
Practice Group) throws the ball 20 times under the
shoulder towards the target. The second group
(Visual Imagery Group) throws the tennis ball 10
times mentally under the shoulder according to these
instructions (hold the tennis ball with your left hand,
close your eyes, think very clearly that the tennis ball
is moving towards the center of the target, open your
eyes at the end of the movement). The third group
(kinesthetic Imagery Group) throws the tennis ball
mentally under the shoulder 20 times according to
these instructions (hold the tennis ball with your left
hand, close your eyes, exert force to the muscles of
your left hand to throw the ball with a very clear
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feeling, open your eyes at the end of the movement).
The fourth group (physical practice and visual
imagery composition): Participants in this group
perform 10 throws physically as the first group and
they performs 10 other throws in the form of visual
imagery as the second group. The fifth group
(physical practice and kinesthetic imagery):
Participants in this group perform 10 throws
physically as the first group and 10 other throw trials
in the form of physical imagery as the third group.
The sixth group (Control Group): Participants in this
group do not perform any throws at this

Thus, the required data was collected; finally, the
findings were analyzed using SPSS software (version
21) and combined analysis of variance test with
repeated measures.

Results

Mean and standard deviation of throwing scores
obtained from under-shoulder throw in different
groups in pre-test, post-test and transfer s are
presented in Table 1 below.

Table 1. Mean and standard deviation of participants in performing under —shoulder throw in each Experimental group in different s of the

i Pret- test Post-test Retention Transfer
F M SD M SD M SD
VIPPG 15 7.46 3.02 10.00 2.23 7.00 1.64
KIG 15 7.60 2.44 8.80 2.23 6.60 2.58

VIG 15 6.93 2.18
KIPPG 15 7.26 2.02
VIPPG 15 6.86 1.68

CG 15 7.26 2.25

9.33 1.95 7.73 1.70
9.40 2.52 8.53 2.66
9.66 1.75 9.06 1.98
7.60 1.68 6.60 1.68

In order to compare the participants’ performance in
different groups as well as through various s of the
study, combined analysis of variance test was used.
The results of the combined analysis of variance test
showed that the main effect of the s (P = 0.2001 =
0.684, F = 2.168 / 197) was significant; But the main
effect of the group (P ==0.1773,P =0.177,n =570
= 84.5F) was not significant. In addition, the
interaction of phases and groups (P = 0.137 = 0.131,
P =2.586 = 168, 10F) is also significant. Because the
interactive effect (phases * group) is significant, the
main effects are omitted. Then, the intragroup
analysis of variance design with repeated measures on
(598) (10) 598), a significant difference existed
between different phases ofthe test. However, no

the factor was used to determine the effect of different
experimental groups on the rate of the under -
shoulder throw in different phases. According to
alpha modulation at the level of 0.008, the results of
intragroup analysis of variance test with repeated
measures on the factor showed that in the Physical
Practice Group (p =0.001 and F =12.276 (28 and 2)),
the Visual Imagery Group (p = 0.023 and F = 4.333
(F (28 and 2)), Motor Imagery Group (p = 0.002 and
F = 7.853 (F.22)), Visual Imagery and Physical
Practice Composition Group P =0.031 and F = 3.937
(28 and 2) (F), Movement Imagery and Physical
Practice Composition Group (p = 0.001 and F =10

significant difference was observed in the control
group (p = 0.140 and F = 2.112 (28, 2)). To
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investigate the location of the differences, the
Benfroni follow-up test was used, the results
indicated that there is a significant difference between
the scores of pre-test and post-test phases in all
experimental groups (except CG and VIG). Such that,
VIPPG, KIPPG, KIG, and SPPG scores in the post-
test phase is significantly higher than the pre-test
phase. Also, only in KIPPG group, a significant
difference was found between the pretest phase and
transfer phase while no significant difference was
found between the pre-test phase and transfer phase
in other groups.

Having examined the intragroup differences,
considering the significance of the interaction
between phases and groups (P = 0.007, 168, 10F =
556.556), one-way analysis of variance (ANOVA)
test was used to examine the differences between
groups in different phases of measurement.
According to alpha modulation (p = 0.017), the
results showed that in the post-test phase, there was a
significant difference between the performance of the
experimental groups (p = 0.041 and F = 2.443 (F, 84,
5)). The results of Tukey post hoc test showed that the
performance of all experimental groups (VIPPG,
KIPPG, KIG, SPPG) was significantly higher than the
control group (p = 0.002, p = 0.027, p = 0.022 and
p=0.009). But no significant difference was found
between the performance of VIG group and control
group. While at this phase (post-test) the performance
of all experimental groups (VIPPG, KIPPG, KIG,
VIG, SPPG) were equal. In addition, there was a
significant difference between the performance of the
experimental groups in the transfer (p = 0.004 and F
=3.709 (F, 84, 5)). The results of Tukey post hoc test
indicated that the performance of experimental
groups (VIPPG, KIPPG) was significantly higher
than SPPG groups (p = 0.048 and p = 0.008), VIG (p
= 0.013 and p = 0.002) and control group (p = 0.013
and p = 0.002) but there was no significant difference
between the performance of experimental groups
(VIPPG, KIPPG) and KIG. Moreover, no significant
difference existed between other experimental
groups. Pearson correlation coefficient was used to
examine the relationship between mental imagery and
motor function in the pre-test, post-test (retention)
and transfer phases; the results showed that no
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significant relationship existed between the ability of
mental imagery and performance in pre-test (p =
0.985, r = -0.0), post-test (p = 0.055, r = 0.203) and
retention phases (p = 0.375, R = 0.095).

Conclusion

The results showed that the level of performance and
mental imagery of the participants were equal in
different groups in pre-test phase. The initial
similarity between the level of motor skills and the
ability of mental imagery of the participants was
confirmed. In addition, the performance achieved in
the post-test (retention) phase by the imagery groups
(VIG, KIG, VIPPG, KIPPG) was equal to that
achieved in the physical practice group (PPG)
confirming the results reported by Gold et al. (2002)
and Cole et al. (1992).

The results of Dasti’ (1989) and Taktek’s (2004)
research also demonstrated the equality of mental
imagery and physical practice. Theses results are in
line with the results of the present study and confirm
it as well, so it can be explained that: 1. Mental and
physical training use a common mechanism that is
responsible for the temporary organization of
movements. 2. Movements that are perfomed either
mentally or physically are controlled through the
same general movement program. Holmes and Klins
(2001) reported such results by the so-called terms
"behavioral document for performance equality”
between mental imagery and physical practice.
Furthermore, Dasti’s (1989) and Malvin et al.‘s
(2003) findings claimed that mental imagery and
physical practice have common general neural
mechanisms and hence play the role in the
performance of motor tasks.

The results obtained in the transfer phase showed that
the participants in mental imagery and physical
practice composition group (KIPPG, VIPPG)
outperformed the participants in the VIG, PPG and
CG groups. In this regard, in his research, Overdrf
(2004) also demonstrated that the combination of
mental and physical practice can be more effective
than the separate use of physical practice or mental
practice. Generally, performing 10 physical practice
trials combined with 10 mental imagery trials could
significantly increase behavioral, peripheral, and
external function (Holmes & Collins, 2001).
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If it is accepted, then why participants in mental
imagery combined with visual or physical practice
group (KIPPG or VIPPG) do not perform better
motor performance during the retention (post-test)?
Schmidt (1975) in his motor schema theory assumes
that during the acquisition , variable practice leads to
lower performance compared to physical practice,
while during the transfer it leads to better learning.
Such results can be explained by the fact that variable
practice leads to a variable and general motor schema
that has a better potential for adaptation to the new
motor skills and is very similar, not identical, to the
transfer task. This is probably true about the
combination of mental imagery and physical practice
(VIPPG or KIPPG). During the transfer and at the
levels of force and space parameters, participants in
KIPPG and VIPPG groups had the opportunity to
develop a variable motor scheme so that these
changes could continue throughout the Because the
performance achieved in each group combined with
physical practice imagery (VIPPG or KIPPG) was
equal to the specific physical practice group (SPPG)
in the retention but it was significantly better than the
specific physical practice group (SPPG) in the
transfer phase. Therefore, the first hypothesis of this
research is formed.

The results of the present study also indicated that the
mental imagery groups showed the same motor
function in the transfer and retention phases when the
imagery instructions emphasized visual and motor
components (KIG = VIG and KIPPG = VIPPG). It
seems that the motor imagery instructions (KIPPG,

KIG) and visual (VIG, VIPPG) instructions seem to
emphasize the force required to throw the ball (it is
clearly felt that there is a 50 g tennis ball throwing
force in the muscles of the left hand) or the movement
(speed) of that ball (it is clearly thought that the tennis
ball moves towards the center of the target located at
200 cm), respectively. Thus, the performance equality
obtained between visual and motor mental imagery
can be accounted for by the fact that they contain
parameters similar to motor task that emphasize the
body's perception (feeling) as producing the force (or
speed) required to perform the movement (Frey &
Morizot , 2000).

Vol. 20, No. 103, Autumn(October) 2021

The results of the present study support the findings
reported by Frey and Morizot (2000). The lack of any
difference between the conditions of motor and visual
imagery can be attributed to the fact that because the
participants of the objective operation (Piaget & In
Holder (a, b), 1966 & 1981) were specifically
between the ages of 8 and 10, they do not have the
ability to distinguish visual and motor imagery, and
instead of using both visual and motor imagery, they
considered it as a single form of imagery. It may also
be possible that the imagery instructions direct the
participants’ attention to the imagery process rather
than the type of imagery (body versus ball).
Therefore, the lack of any difference between motor
and visual imagery conditions indicates that the
second hypothesis of the research is not supported.
The results demonstrated that there was no positive
relationship between the participants’ scores in the
Vividness of Motor Imagery Questionnaire (VMIQ)
and their motor performance in the pre-test, post-test
(retention) and transfer phases. These results rejected
the third hypothesis of this study. The third
hypothesis of the study claimed that individuals with
stronger imagery ability performed better than those
with weaker imagery ability during the performance
of a closed motor skill. However, these results were
confimed by the results of previous research by
Taktek et al. (2004) as well as Taktak and Rigjai
(2005). However, the main reason for the lack of
correlation between motor performance imagery
capabilities is related to poor clarity of the Vividness
of Movement Imagery Questionnaire (VMIQ).
Therefore, the lack of correlation between the
Vividness of Movement Imagery questionnaire
(VMIQ) and the participants’ performance 1is
probably more related to the fact that this
questionnaire does not have the necessary validity to
be used in children of 8 to 10 years. Accordingly, the
results of this study confirm the findings of
researchers such as (Taktek and Rigai, 2005; Taktek
et al., 2004). In addition it suggest that, although this
process can be applied to a wide range of participants
(as in Research by lIsaac et al.,, 1986 ) but the
Vividness of Movement Imagery questionnaire
(VMIQ) should be adapted for children aged 8 to 10
years.
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