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ABSTRACT

Background. One of the most effective ways to improve the effectiveness of training
and performance in sports is movement imagery. It promotes an understanding of the skill
components and schema of action. For better sports achievement, imagery should be used
for training athletes starting in childhood. However, Russian sports science lacks a tool to
determine the types of images that children should use to train their skills.

Objective. The aim of our study was to test the Movement imagery Questionnaire
for Children (MIQ-C), which was developed by Canadian researchers R. Martini and col-
leagues, on Russian athletes.

Design. First, we analyzed the studies that demonstrate the importance of using men-
tal images in the training process. Then, an empirical study of the mental representation
of movements in 112 Russian young athletes from ages 7 to 12 was conducted with the aid
of the pre-adapted MIQ-C.

Results. The three types of mental images that are most often used by young athletes
were identified: 1) first-person visualization; 2) third-person visualization; and 3) visual-
ization of muscle performance. The last one (called kinesthetic) is the most difficult for the
children. The highest rates of use of all three methods were noted in children 9-10 years
old. In the course of our work we compared the results obtained for the Russian sample
with the results of the Canadian researchers. We found that Russian athletes assess their
capabilities for visualization higher than young athletes in Canada.

Conclusion. As a result of testing the Movement Imagery Questionnaire for Children
on a Russian sample of young athletes, the reliability-consistency of the methodology was
verified. The results of Canadian and Russian athletes were compared. It was also dem-
onstrated that kinesthetic representation of movements is the most difficult for children,
compared to one-person and three-person representations.

Keywords: Sports psychology; mental training; mental image; movement imagery;
young athletes; children; Movement Imagery Questionnaire for Children (MIQ-C)
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Highlights:

The mental imagery of movements contributes to more successful learning of mo-
tor skills by children in sports.

Children 7-12 years old most often use third -person perspective imagery to rep-
resent the movements they perform.

Kinesthetic representation, although effective, is the most difficult for young ath-
letes and requires special training.

AHHOTALIVISL

AxtyanpHOCTB. OZHUM 13 3P PEKTUBHBIX CIIOCOOOB MOBBIIIEHNS 3P HEKTUBHOCTH
TPEHUPOBOK 1 BBICTYIIEHNUIT B CIIOPTe sIB/IsIeTCsI 0OpasHOe MpeCTaBIeHNe [BIDKEHNIL.
9T0 €cocoOCTBYET MOHMMAHNIO KOMIIOHEHTOB YMEHUSI U CXeMbl felicTBuil. [1s JocTu-
SKEHVISI Ty YIINX CIIOPTUBHBIX PE3y/IbTATOB 0OPasHOe IPEfCTABIEHE CIEYeT VCIIONb30-
BaTh IPM MOATOTOBKE CIIOPTCMEHOB, HaulHas1 ¢ feTcTBa. OFHAKO B POCCHUIICKOI CIIOP-
TVMBHOJT HayKe OTCYTCTBYeT IHCTPYMEHT OIIpele/IeHNsI TUIIOB 06Pa30B, KOTOPbIE HETsIM
CTIefiyeT UCIIO/Ib30BATD /15l TPEHMPOBKY CBOMX HABBIKOB.

Ilens. Lenp paboTsr — ampobarnyst Ha PycCKOsI3BIYHON BhIOOpKe MeTommku «Jc-
C/IefloBaHMe MBICJICHHBIX IIpefiCTaBIeHMil ABVDKeHUNI y mereit (Movement Imagery
Questionnaire for Children — MIQ-C)», pagpaboTaHHOI KaHaZCKVIMU MCCIEHOBATEISIMU
(P. MapTyHY ¢ KOJUIeramn).

Marepuanbl 1 MeTofbl. CHavajia Mbl IPOAHA/IM3UPOBA/INA UCCIEIOBAHNS, IEMOH-
CTpUPYIOIIIe BaXKHOCTD MCIIONb30BAaHNMA MBICIEHHBIX 00pa30oB B TPEHNPOBOYHOM HPO-
recce. 3ateM ¢ HOMOLIBIO IPefBAPUTENbHO afanTipoBanHoro MIQ-C 65110 poBeseHo
IMITMPIYECKOe MCCIeT0BaHNe 00pa3HOro IpefCTaBIeHNsI ABIDKEHNUI ¥ 112 poccuitckux
IOHBIX CIIOPTCMEHOB B BO3pacre OT 7 1o 12 yer.

Pe3ynbrarsl. BesiB/ieHb! TPy THIIA 0OPA3HBIX IIPECTABIEHMIT, KOTOPBIE Yallle BCETO
VICTIOIb3YIOTCS FOHBIMY CIIOPTCMEHaMM: 1) BU3yanusaiys OT IIepBOTO JINIA; 2) BU3Yasn-
3aIMs OT TPEThero JIa; u 3) Busyanuaanus paborsr mpiui. IlocienHee (Ha3piBaeMoe
KIHeCTETMYeCKIM) IpeCTaB/IeHNe ABIAETCA CaMbIM CTIOXKHBIM JIiA fieTeil. CaMble BbI-
COKIe II0Ka3aTe/ly MCIOIb30BaHNA BCeX TPeX CI0COO0B OTMedeHbI y AeTeit 9-10 er.
B xozie HaImeit paboThI MBI CPAaBHUIN PE3Y/IbTATBI, IOTyYeHHbIE Ha POCCUIICKOIT BBIOOPKE,
C pesy/IbTaTaMy KaHaICKMX VCCIefoBaTernel. Mbl 00HAPYXI/IN, YTO POCCUIICKIIE CIIOP-
TCMEHBI OLIEHVMBAIOT CBOM BO3MOXXHOCTH IO BU3ya/lM3alL[MY BbIIE, YeM UX CBEPCTHUKMI
n3 Kanampr.

BriBopsl. B pesynbrare anpo6anu Movement Imagery Questionnaire for Children
(MIQ-C) Ha poCCHitcKOit BBIOOPKe IOHBIX CIIOPTCMEHOB ObUTa IIPOBepeHa Hafle)KHOCTD
U BaTMHOCTD MeTOAMKY. CPaBHUBAINCH PE3y/IbTaThl KAHACKIX VM POCCUIICKMX CIIOP-
TCMeHOB. [I0Ka3aHO TaKKe, YTO KMHECTEeTHYECKOe TIPeACTaB/IeH e BYDKEHIII SB/LETCS
HanbosIee TPYAHBIM IS IeTel IT0 CPABHEHNIO C BU3Ya/IM3ALMsIMIL OT [IEPBOTO U TPETHETr0
UL

Kntouesvie cnosa: CriopTuBHasA NICUXONOTNA; MEHTaIbHAsA TPEHMPOBKA; MEHTAIb-
HBIIT 06pas; 06pasHoe MpeCTaBIeH e IBVYKEHIST; FOHbIE CIIOPTCMEHDIL; IETH; OIIPOCHUK
«O6pasHoe mpencTaBeHe gBIDKeHi» fst geteit (MIQ-C)

KiroueBpie OMOKeHNA:
o Mbic/eHHbIe 06pa3bl [BIDKEHNUIT CIOCOOCTBYIOT 60JIee YCIIEIHOMY OB/IafIeHIIO
[eTbMM JBUTATe/IbHBIMY HaBBIKAMU B CIIOpTe.

o Jlety B Bo3pacTe 7-12 yeT yallje BCETO MCIOMb3YIOT N300pakeHN B IEPCIIeKTIBE
OT TPETHETO /IUIIA /I IPEMICTABIE€HNs BbITONHAEMbIX MM JBVOKEHMIL.

o Kunecrermueckoe IIpeacTaBleHNE, XOTA U Sq)d)eKTI/IBHO, ABJAETCA Hambosee
CIIO>XHBIM /151 MOJIO[ABIX CIIOPTCMEHOB 11 Tpe6yeT CHeIlI/IaHbHOﬁI IIOATOTOBKI.
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RESUMEN

Introduccion. Una de las formas mas eficientes de mejorar la eficacia del entrena-
miento y el rendimiento en el deporte son las imagenes de movimiento. Promueve la
comprension de los componentes de la habilidad y del esquema de accién. Para mejorar
rendimiento en el deporte, las imagenes deben aplicarse desde los nifios. Sin embargo, la
ciencia del deporte rusa carece de una herramienta para determinar los tipos de imagenes
que utilizan los ninos para entrenar sus habilidades.

Objetivo. El objetivo del estudio fue probar el método “Cuestionario de movimien-
to imaginario para ninos”, desarrollado por los investigadores canadienses (R. Martini y
colegas), en atletas rusos.

Diseiio. Se describio el andlisis de estudios que demuestran la importancia del uso de
imdgenes mentales en el proceso de entrenamiento. Se llev a cabo un estudio empirico
de la representacion mental de los movimientos en 112 jovenes atletas rusos de entre 7 y
12 anos con la técnica preadaptada MIQ-C.

Resultados. Se revelaron los principales tipos de imagenes mentales que mas utilizan
los deportistas jovenes: visualizacién en primera persona, visualizacién en tercera persona
y visualizacion del rendimiento muscular. El Gltimo (cinestésico) es el mas dificil para los
ninos. Las tasas mds altas de uso de los tres métodos se observaron en los nifios de 9 a 10
afios. Durante el trabajo se compararon los resultados obtenidos de la muestra rusa con los
resultados de los investigadores canadienses. Se revel6 que los atletas rusos valoran mejor
su capacidad de visualizacién que los atletas jovenes de Canada.

Conclusion. Como resultado del estudio, se probd el «Cuestionario de imagenes de
movimiento para nifos» en una muestra de jovenes atletas rusos. Se verifico la fiabilidad
de la consistencia del instrumento. Se compararon los resultados de los atletas canadienses
y rusos. También se demostrd que la representacion cinestésica de los movimientos es la
mas dificil para los niflos en comparacion con la representacion de 1y 3 personas.

Palabras clave: Psicologia del deporte; entrenamiento mental; Imagen mental; ima-
genes en movimiento; atletas jovenes; ninos

Destacados:

o La visualizacion mental de los movimientos contribuye a un aprendizaje mas exi-
toso de las habilidades motoras por parte de los nifios en los deportes.

o Losnifios de 7 a 12 afos suelen utilizar imagenes en perspectiva en tercera persona
para representar los movimientos que realizan.

o La representacion cinestésica, aunque eficaz, es la mas dificil para los deportistas
jovenes y requiere un entrenamiento especial.

RESUME

Origines. Limagination du mouvement est 'un des moyens les plus progressistes
daugmenter lefficacité de lentrainement et de la performance sportive. Cela favorise la
compréhension des composantes de la compétence et du modele d’action. Pour obtenir
de meilleurs résultats sportifs, 'imagerie doit étre utilisée dés lenfance. Cependant, dans
les outils psychologiques russes, il nexiste pas de méthodologie spéciale pour cultiver la
capacité de pensée imaginaire du mouvement chez les jeunes athletes.

Objectif. Lobjectif du travail est de tester la méthodologie « Questionnaire en Imag-
erie du mouvement mental (Movement Imagery Questionnaire for Children — MIQ-C)
» développée par des chercheurs canadiens (R. Martini et collégues) sur un échantillon de
jeunes athletes russes.

Mise au point. Analyse détudes qui démontrent limportance de l'utilisation de
l'imagerie mentale dans le processus de formation. Etude empirique de la représentation
figurative des mouvements chez 112 enfants athletes russes agés de 7 a 12 ans a l'aide d’'une
technique MIQ-C préadaptée.
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Résultats. Les principaux types d’'images mentales les plus souvent utilisées par les
jeunes sportifs ont été identifiés : la représentation a la premiére personne, a la troisiéme
personne et le travail musculaire. Cette derniere (la représentation kinesthésique) est le
plus difficile pour les enfants. Les taux d’utilisation les plus élevés des trois méthodes ont
été observés chez les enfants de 9 a 10 ans. Une comparaison des résultats obtenus a partir
de Iéchantillon russe avec les résultats de chercheurs canadiens a montré que les jeunes
athletes russes évaluent leur capacité a représenter mentalement des mouvements un peu
plus haut que leurs pairs du Canada.

Conclusion. 11 faut élargir [échantillon en sélectionnant des athlétes parmi les sports
qui ne sont pas représentés a ce stade des travaux, et de vérifier la validité de la version
russe de la méthodologie sur un échantillon élargi.

Mots-clés: Psychologie du sport; entrainement mental; image mentale; images de
mouvement; jeunes athlétes; enfants

Points principaux:
o Les images mentales du mouvement contribuent a une meilleure acquisition des
capacités motrices dans le sport par les enfants.

o Les enfants 4gés de 7 a 12 ans utilisent le plus souvent des images en perspective a
la troisieme personne pour représenter les mouvements qu’ils effectuent.

o La présentation kinesthésique, bien quefficace, est plus difficile pour les jeunes
athletes et nécessite un entrainement spécial.

Introduction

Studies on mental imagery of movements (MIM) in adult and young athletes have been
conducted both abroad and in Russia (Kaminsky, & Veraksa, 2014; Kaminsky, & Ve-
raksa, 2016; Bjorkstrand,& Jern, 2013; Cooke et al: Veraksa et al., 2014). In studies
conducted on mature athletes, it has been shown that the use of mental imagery can
increase the efficiency of learning new motor skills and improve exercise techniques.
These motor skills include the process of self-learning, for example, in golf (Bell et
al., 2009) or high jump (Olsson et al., 2008), and the ability to predict the actions of a
partner, for example, in tennis (Robin et al., 2007). In addition, it has been shown in
a number of studies that the combination of physical activity and MIM is more con-
ducive to efficient movement performance than just motor training (Malouin et al.,
2009), and that MIM can increase the strength of the lower leg, abs, arms, calves, etc.
(Reiser etal., 2011). It has also been demonstrated that professional athletes use mental
imagery more frequently and regularly during training (Arvinen-Barrow et al., 2007).

There are a lot of studies that demonstrate the importance of MIM for training
young athletes. For example, the research of M. Guerrero and colleagues (Guerrero
etal., 2015), conducted with children 8 to 14 years old, showed that through imagery,
it is possible not only to achieve improvement in the performance of sports tasks,
but also to increase the efficiency of a team. A study by M. Afrouzeh and colleagues
(Afrouzeh et al., 2013) conducted on 36 young volleyball players (M,, = 13 years)
investigated the effects of a 7-week PETTLEP model. The participants were divided
into three groups: the first group engaged in 15 minutes of mental imagery of their
movements using the PETTLEP model before training three times a week; the second
group practiced 15 minutes of traditional movement imagery before training three
times a week; and the third group (control) did not practice any mental imagery
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before training. The results showed that the athletes who practiced pitching while ap-
plying the PETTLEP model mastered the skill better than athletes in the second and
control groups. There were also significant differences between the second and third
groups: athletes who used traditional mental representation learned the pitching
technique better than athletes who did not use any mental imagery before training.

To identify the most effective and frequently used mental images and ways of
their representation by young athletes, our Canadian colleagues developed the Move-
ment Imagery Questionnaire for Children (MIQ-C).

The MIQ-C (Martini et al., 2016) is a modification of the third version of the
Movement Imagery Questionnaire (MIQ-3). It was designed for children aged 7 to 12
years, the period when a child begins to develop a mental image of what is involved
in their movements.

Due to the fact that there is no Russian-language method for assessing children’s
ability to get a mental image of their movements, we considered it relevant to test the
MIQ-C method on a Russian sample of young athletes.

The main objectives of our work were: 1) to translate the MIQ-C into Russian and
to conduct the first adaptation of it; 2) to conduct the main adaptation of the MIQ-C
on the sample of 112 Russian athletes; 3) to analyze the results and compare them
with the Canadian study.

Methods

The validation consisted of two stages, preliminary and main.

In the preliminary stage, the MIQ-C methodology was translated into Russian
and adapted for five athletes (3 girls and 2 boys) age 7 to 12 years old, who were in-
volved in such sports as orienteering (2), table tennis (1), volleyball (1), and acrobat-
ics (1). As a result, some words were replaced with words that are more understand-
able for a Russian sample but do not distort the meaning of the task: for example,
the phrase “glass of mud” was replaced with “a glass with cloudy water” In addition,
a more detailed description of what “kinesthetic representation” means was added.

In the main stage, young athletes performed the tasks of the MIQ-C. It consists of
four exercises. Each exercise is aimed at the work of a certain muscle group.

The task. Standing in the initial position (the initial positions differ in the four
exercises), the child should imagine a certain movement without actually performing
it, and then assess the difficulty of the mental representation of this movement on a
7-point scale (from 1 = “very difficult” to 7 = “very easy”). Each movement should
be represented in three different ways: from the first person perspective (perception
of the movement from a position that actualizes the result of direct interaction with
specific properties of the environment [Kaminsky, & Veraksa, 2016]); from the third
person perspective (perception of the movement from a position which reflects the
individual’s consciousness of himself as part of objective reality (Kaminsky, & Ver-
aksa, 2016); and kinesthetically (perception of muscle activity).

Before the testing, each child was given a detailed discussion of the instructions,
as well as a practice session, during which the athlete answered questions about his or
her own ways of representing this movement using the example of a mental represen-
tation of kicking a football. Also, the rules for scoring the sensation were explained by
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using pictures of glasses filled with different liquids, with varying degrees of transpar-
ency. For example, if the child presented the image of kicking the ball as if looking
through a glass of cloudy water, he/she should choose a value from 1 to 3 (i.e., from
“very difficult” to “ a bit difficult”).

Sample: 112 athletes from Moscow and the Moscow region age 7 to 12 years
old (M = 9.47; SD = 1.34) participated in the study: 70 boys and 42 girls. They were
from both individual and team sports: handball (38), volleyball (30), swimming (13),
sambo (7), wrestling (15), and tennis (9).

Results

To verify the reliability-consistency of the MIQ-C questions, the Cronbach’s alpha
coefficient was estimated. The coefficient of 0.918 indicated a good consistency of the
questions.

Table 1

Measures of mental imagery of movements in Russian and Canadian samples

Age (in Russian sample Canadian sample

years) Min Max MD SD Min Max MD SD

Gender

first-person imagery perspective
7-8 5.25 6.00 5.63 0.53 4.67 5.28 497 0.99
Female | 9-10 3.25 7.00 5.92 1.38 497 5.62 5.30 0.99
11-12 2.00 7.00 6.20 1.10 4.40 4.89 5.20 1.04

7-8 3.25 7.00 6.11 1.56 4.64 5.41 5.03 0.98
Male 9-10 4.00 7.00 6.26 0.79 4.75 5.61 5.18 0.98
11-12 1.00 7.00 6.00 1.31 5.05 5.80 5.42 1.12

third-person imagery perspective
7-8 5.25 6.00 5.63 0.53 5.36 5.92 5.64 1.00
Female | 9-10 3.25 7.00 5.92 1.38 5.65 6.25 5.95 0.69
11-12 2.00 7.00 6.20 1.10 5.23 5.79 5.51 1.13

7-8 3.25 7.00 6.11 1.56 5.06 5.76 5.41 0.97
Male 9-10 4.00 7.00 6.26 0.79 5.56 6.35 5.96 0.55
11-12 1.00 7.00 6.00 1.31 5.37 6.06 5.72 0.97

kinesthetic imagery
7-8 3.25 6.50 4.88 2.30 4.40 5.04 4.72 0.99
Female 9-10 2.75 7.00 5.86 1.25 4.35 5.04 4.70 1.41

11-12 1.00 7.00 5.29 1.57 4.90 5.21 4.90 1.01
7-8 1.00 7.00 5.59 2.06 4.36 5.16 4.76 0.94
Male 9-10 3.75 7.00 5.94 0.88 4.24 5.15 4.69 0.94

11-12 1.00 7.00 5.66 1.23 4.49 5.28 4.89 1.02
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The results obtained for both the Russian and Canadian samples are given in Ta-
ble 1. The scores for the Russian sample were generally higher than those obtained for
the Canadian sample. For example, the mean scores of first-person MIM in our study
ranged from 5.75 to 6.41; in the Canadian sample, from 4.97 to 5.42. The scores of the
third-person MIM in the Russian sample ranged from 5.63 to 6.26; in the Canadian
sample, from 5.41 to 5.96. The scores related to the representation of muscle move-
ments in our study ranged from 4.88 to 5.94; in the Canadian sample they ranged
from 4.69 to 4.90.

There were no significant differences by gender and age in either sample.

To test the hypothesis that mental representation of muscle activity (kinesthetic
imagery) will be more difficult for children than first- or third-person perspective
imagery, we used the ANOVA method.

According to the results, our hypothesis was confirmed. Kinesthetic representa-
tion had the lowest scores compared to the first- and third-person perspective imag-
ery, regardless of the age of the children. The highest scores of MIM for all modali-
ties (first person, third person, and kinesthetic imagery) were observed in children
aged 9-10.

Discussion

After the primary validation of the Movement Imagery Questionnaire for Children,
we tested its reliability-consistency. The MIM scores of Russian and Canadian chil-
dren involved in sports were compared. In both the Canadian and Russian studies,
kinesthetic imagery scores were lower than first- and third-person representations.
But generally, it can be concluded that Russian children athletes rated their MIM
ability higher than the Canadian children did. There may be a few reasons for this.
First, Russian children may overestimate their mental representation abilities. Sec-
ond, there may be a social desirability factor that causes Russian children to over-
estimate their scores, as they are worried that these scores may affect the coach’s
attitude. Thirdly, it is possible that some Russian sports schools pay attention to the
formation of mental imagery in children, which contributes to the development of
their MIM skill.

The study also confirmed the hypothesis that kinesthetic imagery is the most dif-
ficult type of mental imagery for children. Children generally have a less developed
representation of their bodies than adults do (Nikolaeva et al., 2012). However, the
period from 7 to 12 years of age is precisely the most sensitive for developing a more
complete awareness of one’s body schema (Gurfinkel et al., 1991). Also, at this time
the development of cognitive schemas, including mental imagery ability, is being de-
veloped. It can be assumed that because of the frequent use of mental imagery of
movements, young athletes begin to analyze their bodily sensations in more detail,
and their kinesthetic imagery increases. Although the young athletes were quite suc-
cessful in achieving first and third person perspectives of MIM, they still needed an
explanation of the difference between the two types of imagery, unlike mature athletes
for whom this is not an issue.
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Conclusion

The reliability of the Russian version of the Movement Imagery Questionnaire for
Children (MIQ-C) was tested on a sample of 112 young athletes and compared with
Canadian results. The assumption that kinesthetic representations of muscle activity
would be more difficult for children than first- and third-person perspective imagery
was confirmed. Despite the fact that no significant differences by gender and age
were found, the highest rates of ability to use all three modes of MIM were observed
in children age 9-10 years. This may be due to the greater predisposition at this age
to form cognitive schemas and begin using them. This assumption requires further
verification.

Limitations

It is necessary to expand the sample by choosing athletes from those sports that
were not represented at this stage of the study, and to test the validity of the Russian
version of the Movement Imagery Questionnaire for Children on that expanded
sample.
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