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Extended Abstract
Background and Purpose
Motor imagery (MI) is the mental

representation of an action without
physically performing the corresponding
movement. Experimental data have shown
that motor imagery helps improve motor
performance in both sports motor skills
and daily life motor skills (Schuster, 2011;
O'Shea and Moran, 2017). MI and
physical exercise use a similar neural
substrate, although the respective neural
networks do not completely overlap, thus
supporting the principle of functional
balance (Lutze and Halsband, 2006;
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Guillot, 2008). This study aimed to
determine  whether dynamic  motor
imagery (dMl) affects movement learning
and performance to a greater extent than
static motor imagery (sMl), and to achieve
a temporal fit between MI and practice,
emphasizing physicality, learning, and
movement performance.

Materials and Methods

A sample of male amateur football player
students was selected for the experiment.
Forty-five healthy right-footed amateur
athletes aged 18 to 20 years (mean age: 19
+ 0.7 years) participated in this research,
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approved by the research ethics committee
of the faculty. All athletes had been
playing soccer as amateurs for 6 to 8 years.
They had no injuries and were examined
by the Pathology and Corrective
Movement Association of the faculty for
any skeletal abnormalities, especially in
the legs, and were found to be normal.
They were then divided into three groups:
physical training (PP), sMI, and dMI using
the MIQ-R questionnaire. Weight, age,
and motor imaging strength were
homogeneous and normal. The football
shooting training protocol used was the
Moore-Christian test.
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Figure 1: Moore-Christian soccer shot test

All subjects participated in a 3-week
training period with 4 sessions per week.
All groups underwent a pre-test, and their
scores were recorded. During the training
period, the PP group practiced the training
protocol only. The sMI group, after
training and relaxation, stood behind the
starting line and started imaging. The dMI
group, after training and relaxation,
jumped up and ran towards the hitting line,
standing as if they were shooting, and then

started to visualize. After completing the
training period, subjects participated in a
post-test and a retention test after 24 hours,
with scores recorded. Performance during
these tests was evaluated by two judges
using video recordings, who were blinded
to the training conditions and study
purpose.

Results
Results showed that the quality of shots

and overall timing of MI aligns
proportionally with physical exercise, with
a significant increase in performance and
learning reported for dMI compared to
sMI at a meaningful level, and a positive
correlation was found.

Conclusion

The results of this study support the
benefits of using dMI compared to sMI,
showing an increased impact on
performance and learning at a significant
level with a positive correlation. The
findings provide evidence that associating
MI with actual movements, as in dMl,
results in a better temporal fit between M|
and physical action than imagery without
movement, indicating greater temporal
accuracy. Fusco et al. (2021) investigated
the effects of dMI in athletes with vision
differences and confirmed the superiority
of dMI over sMI in terms of temporal
characteristics. dMI provides time cues
that likely enhance the preparation phase
before execution. This temporal precision
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results from mentally reproducing
movement subsequences associated with
temporal cues, providing athletes with a
temporal fit essential for performance. The
study also showed that pairing MI with
real motion leads to a higher rate of
successful shots compared to MI without
motion. Expert ratings on shot quality
support the benefits of the dMI condition,
confirming that MI is useful for skills
requiring simple movements like shooting.
The findings also suggest that MI can
enhance internalization and adjustment of
approach, critical for performance. The
judges' reports indicated that shot quality
and timing with MI were proportional to
physical training.

Keywords: Motor Imagery, Soccer Shot,
Dynamic Motor Imagery.
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Figure 1: Moore-Christian soccer shot test

09)5 4 3> 01983l g Syl Sl gy 2 Sl e 5 o 0g)S
opomen 15 o3l (ANOVA) a6, b, uibjly o o905l 51
3ol 5 oigeil pme o] S Sle iy Aumlis poliate 4
2 uilyly Slaod )y (gl b odlitisl (g iy s (90]]
55 s 3 ool b ool oS oslial gl 051 ) s 09,5

4 ] SPSS

L odld i 319 3 igy
oy 9 bl Bliosl (0 Sihe drslme Loy Ll ]
bzl Jlel sl og, 1 g Galesl Jolye )3 cilisee (slaylages
A 02latul 5)Se (65 03I (pilyly Sl g il Jelos pulas

P ™)
9mls Gaoil 3 b 0dld @i (9 b (uy 2 Cap adlas oyl
g Sylae y905] i Ol s dlie (gl ol o odlinl Kby

039 9 98 (s 1Nleo b b3l 53 SB1S 500 leMb Y oo

Table 1: Demographic information related to average age, height and weights

3 )luitiw! Bl ool Sl XY

SD Average N
4/67 174/90 15
7143 74/33 15
0/72 19/33 15
3/89 174/87 15
7/80 75/87 15
0/62 19/38 15
3/38 175/47 15
4/93 76/20 15
0/80 19/27 15
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Age
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Table 2: Separation of groups including mean and standard deviation in each test period

5,1t A1 ol Sl Slasi Exam period &5l Group o5
SD Average N Skill
4.40 52.07 15 pre-test
3.79 66.67 15 post-test soccer Slowa (5o
: shot physical exercise
1.88 61.53 15 Retention- test
3.67 52.07 15 pre-test
3.44 74.20 15 post-test soccer (SMI) bl 5> (sl
shot static motor imagery
2.52 70.07 15 Retention- test
5.38 51.73 15 pre-test (AMI1) Ly S o (silo g
2.43 79.07 15 post-test S‘S’ﬁg‘:r dynamic motor imagery
247 74.33 15 Retention- test
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Table 3: The results of the analysis of variance (ANOVA) test to compare the groups in the soccer shot pre-test scores

P F  meansquares degree of freedom = sum of squares /In:i}w«/ Variable
ffect

0/97 0/03 0/55 2
- - 20/59 42
= - - 44

o Slyed 53 b uibyly Sluen (sl g 905l bl 039y lunens
u")’l“"')‘“’d)‘f 0)‘.3.:‘ '/'VL):l); p )IA.O.AﬁJ.M:FlkJ‘ uy» u}A)T

1/11 between groups
864/80 Inter groups soccer shot
865/91 Totals
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Table 4: The results of the one-way analysis of variance test to check the difference in scores after the
soccer shot test in the three groups

P F Slagye pSilo wlilas s Sluye ggeme Indicator
Effect
0.001 54.56 585/49 2 1170/98 between groups
- - 10.73 42 450/67 Inter groups
- - - 45 1621/65 Totals
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Table 5: Bonferroni test results for pairwise comparison of scores after the soccer shot test

p Standard deviation error
0.001 1.19 -12.40
0.001 11 -4.87

09,5 5 13,5 S Sl (505 09,59 SMI 095 5 & s
3yg] oty Slowes 305 09,5 4 Camd YL @lpes SMI
ploul gd gyl Slyed jd b wibyly Slued sy pg) 9ejl
obyly Slaod ol plo i (605 o5l /YY Ll P jlade g 0

Lol ol Coley o

difference in averages period Factor

(SMI) bl 5 sl N

static motor imagery physical exercise

(AM1) bgy (5 g5k pgas post-test

dynamic motor imagery
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Table 6: One-way analysis of variance test results to investigate the difference in soccer shot memory
scores in three groups

P F Slayye (S5l &3l 4y Sluye gg0e  INdicator
Effect
0.001 119.47 637.16 2 1274.31 between groups
- - 5.33 42 224 Inter groups
= = = 45 1498.31 Totals

Slped i duglio jglate 4 asldl ;3 .(P<0.05) 53 3939 45 ine

ol s o3l 598 oy oubnd 905l 5l b 09,5 )3 g gyl
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Table 7: Bonferroni test results for pairwise comparison of soccer shot memory scores
p Standard deviation error | difference in averages period Factor
0.001 0.84 21280 (SMI) byl S > (sl pos T
static motor imagery physical exercise
0.001 0.84 -4.27 (AMI ) Lsy 5S> 65y Retention
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