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Abstract: This study aimed to investigate the psychometric properties of the Movement Imagery Questionnaire-
3 (MIQ-3) (Williams et al., 2012), among a Turkish sample. The study was conducted with 127 (97 women,
30 men) university students. Participants are in the 19-29 age range (Mage = 20.97, SD = 1.67). 81 of the
participants (59.6%) reported that they were licenced athletes before. The questionnaire that consists of three
subscales (internal-visual imagery, external-visual imagery, Kinesthetic imagery), was developed to assess the
imagery ability of individuals towards certain basic movements. The participants were asked to rate the level of
ease/difficulty of the imagery task of these movements on a 7-point scale (1 = very hard to see/feel; 7 = very
easy to see/feel). The results showed that the goodness of fit indices was satisfactory, (y2(48) = 72.10 p = .01,
CMIN/DF = 1.50, CFl = .94, TLI = .92, SRMR = .05, RMSEA = .06 (90 % CI = 0.06-0.07). 0.75 CR and 0.43
AVE values for the internal-visual imagery subscale, 0.76 CR and 0.46 AVE values for the external-visual
imagery subscale, and 0.84 CR and 0.57 AVE values for the kinesthetic imagery subscale was obtained. In
conclusion, we suggest that the Turkish version of the "MIQ-3" has good psychometric properties in measuring
individuals' imagery ability.
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HAREKET IMGELEME OLCEGI: TURKIYE ORNEKLEMI UZERINDE
GECERLIK VE GUVENIRLIK CALISMASI

Oz: Bu calismanin amaci, Hareket Imgeleme Olgegi-3'iin (Williams ve ark., 2012), Tiirkiye &rneklemi
tizerindeki giivenirlik ve gecerligini test etmektir. Calisma 127 (97 kadin, 30 erkek) tniversite 6grencisi ile
gerceklestirilmistir. Katilimeilar 19-29 yas araligindadir (Xyas = 20.97, Ss = 1.67). Katilimeilarin 8171 (%59,6)
daha once lisansli olarak sporla ilgilendigini bildirmistir. 12 madde ve tg alt boyuttan (igsel-gorsel imgeleme,
digsal-gorsel imgeleme, kinestetik imgeleme) olugsmakta olan dlgek bireylerin belirli temel hareketlere yonelik
imgeleme yeteneklerini degerlendirmek icin gelistirilmistir. Katilimcilardan bu hareketlere dair imgeleme
gorevinin kolaylik/zorluk diizeyini 7'li (1= Gérmek/Hissetmek ¢ok zor-7=Goérmek/Hissetmek ¢ok kolay) bir
Olcekte derecelendirmeleri istenmistir. Sonuglar uyum iyiligi indekslerinin tatmin edici oldugunu gostermistir,
((x2(48) =72.10 p=.01, CMIN/DF = 1.50, CFI = .94, TLI = .92, SRMR = .05, RMSEA = .06 (90 % CI = 0.06—
0.07)). igsel-gdrsel imgeleme alt boyutu igin 0.75 CR ve 0.43 AVE degerleri, digsal-gorsel imgeleme alt boyutu
icin 0.76 CR ve 0.46 AVE degerleri ve kinestetik imgeleme alt boyutu igin 0.84 CR ve 0.57 AVE degerleri elde
edilmistir. Sonug olarak, Hareket Imgeleme Olgeginin Tiirkge versiyonunun bireylerin imgeleme yetenegini
Olcmede psikometrik agidan iyi bir 6lgek oldugu séylenebilir.

Anahtar Kelimeler: imgeleme, imgeleme yetenegi, anket, gegerlilik ve giivenilirlik caligmasi
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INTRODUCTION

Imagery is a concept derived from the term "image". Imagery can be defined as a semi-sensory
and semi-perceptual cognitive rehearsal on a task or situation without a stimulus (Driskell et
al., 1994; Martin et al., 1999). In the psychology literature, imagery is defined as “...a purely
mental idea that is taken as being observed by the "eye of mind". Such mental images are created
or produced not by an external stimulus but by a mental act of reproduction.” (Roeckelein,
2004). Imagery, mental repetition, visualization, and mental training are concepts that can be
used interchangeably by sports researchers and sports experts, but the imagery is the best known
and most widely used in the literature.

The contribution of imagery to athletes has been studied in the field of sports psychology for
many years. Imagery, considered as one of the tools to increase performance in sports, has been
extensively discussed in various aspects of the literature. Numerous empirical and review
studies focused on imagery, especially in America and Europe (Driskell et al., 1994; Murphy
et al., 1990; Munroe-Chandler and Hall 2004; Suinn, 1985). Driskell et al. (1994) concluded in
their meta-analytic study that imagery increases sports performance. Over two decades later
another meta-analytic research on the effect of imagery on performance, including 37 studies
was between 1995 and 2018, confirmed that imagery effects performance positively (Toth et
al., 2020). Upon examining these studies in general, they also suggested that some variables
such as task type, the time between imagery and performance, and the duration of the imagery
session play a moderator role in the imagery-performance relationship (Driskell et al., 1994).
In a study conducted with a women's soccer team in Canada, motivational-general-mastery
imagery was found to have significant effects on collective efficacy (Munroe-Chandler and
Hall, 2004). Researchers tend to measure imagery ability through various scales (e.g., Hall and
Pongrac, 1983), determine how often athletes use imagery (e.g., Hall et al., 1998), the effects
on performance (e.g., Jones and Stuth, 1997), the effects on learning skills (e.g., Munroe-
Chandler et al., 2012), enhancing self-efficacy (Jones et al., 2002), and support the recovery
process after injury (e.g., levleva and Orlick, 1991). However, studies on the uses and effect of
imagery in the field of sports are quite limited in our country.

The effect of imagery on sportive performance has been demonstrated many times in the
literature (e.g., Lu et al., 2020; Jones and Stuth, 1997; Munroe-Chandler and Hall 2004,
Rostami and Rezaee 2014; Suinn 1985; Ugur 2016; Weinberg 1982). Paivio (1985) revealed
that imagery has motivational and cognitive effects on people, and these effects are combined
with general and specific goals. In some studies, conducted within the framework of Paivio's
model, motivational-general imagery in football (Munroe-Chandler and Hall 2004),
motivational-specific imagery in basketball (Rostami and Rezaee 2014), cognitive-general
imagery in golf (Ugur, 2016) were found to lead to more performance increase. Researchers
have suggested that the effectiveness of imagery on sportive performance depends upon the
ability of the individual to imagine (Goss et al., 1986; Martin et al., 1999; Weinberg and Gould,
2018). In line with this suggestion, one research conducted with trampoliners demonstrated that
those with high imagery ability showed more improvement in motor skill learning and
performance than those with the low ability (Isaac, 1992). Similarly, Start and Richardson
(1964) found that those better at vitality and control had better performance. Goss et al. (1986)
concluded that high imagery ability facilitated the learning of movement. However, few studies
in the literature reached conflicting findings. For instance, Gregg, Hall, and Nederhof (2005)
concluded that imagery ability does not predict performance. In this regard, it is of great
importance in measuring the imagery ability of the athlete and even developing this ability to
maximize the contributions from imagery.
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Researchers in America and Europe have tried to measure different aspects of the imagery
concept through various scales. If imagery is considered as a skill, it is necessary to accept the
existence of interpersonal differences in terms of imagery ability. Since the imagery ability is
not measured directly in concrete and precise ways, it has been measured by methods such as
questionnaires, forms, and inventories. The imagery was first measured in the literature by Betts
(1909). Especially since the 1980s, studies have been conducted to assess the purposes of
athletes’ imagery uses for and which type of imagery they use more frequently. One of these
scales is the Movement Imagery Questionnaire (MIQ) which consists of eight items and is for
imagining some movements that require a certain level of ability and coordination was
developed by Hall and Pongrac (1983) and later revised by Hall and Martin (1997). The most
recent revision of the questionnaire is MIQ-3 modified by Williams et al. (2012). Afterwards
the MIQ-3 was adapted for use with children (MIQ-C; Martini et al., 2016). The Vividness of
Movement Imagery Questionnaire (VMIQ) was developed by Issac et al. (1986) to measure
both the visual and kinesthetic imagery ability of the individuals. Further, the VMIQ (lsaac et
al., 1986) was revised by Roberts et al. (2008) and VMIQ-2 emerged. In recent years, this
questionnaire was customized for wheelchair sports by Faull and Jones (2018). The Sports
Imagery Questionnaire, developed by Hall et al. (1998), is a scale used to reveal which type of
imagery athletes use more frequently. Short et al. (2004) revised the Sports Imagery
Questionnaire and included the function of the image rather than the frequency of the uses of
the imagery. The Sport Imagery Ability Measure, developed by Martens (1982) and revised by
Watt et al. (2004), emphasizes the extent to which athletes use their senses during imagery.

In our country, Kizildag and Tiryaki (2012) made the adaptation study of the Sports Imagery
Questionnaire developed by Hall et al. (1998). The same scale was adapted to Turkish by
Vurgun (2010). However, these scales were developed not to measure the individual's imagery
ability but to determine the type of imagery that the athlete uses or prefers to use more
frequently. Similar to the current study, the Turkish adaptation study of the MIQ revised by
Williams et al. (2012), was conducted by Dilek et al. (2020) in the field of physical therapy and
rehabilitation.

In the present study, the MI1Q-3 by Williams et al. (2012), the modified version of the MIQ-
Revised (MIQ-R) by Hall and Martin (1997), was used. This version of the questionnaire is the
most current version. The questionnaire, consisting of 12 items and three subscales (internal-
visual imagery, external-visual imagery, kinesthetic imagery), was developed to measure the
imagery ability of individuals through certain basic movements. In this regard, the participants
were asked to perform physically four basic movements (arm movement, jumping, knee lift,
and waist bend) firstly. Then, it was asked to image the movements one by one) visually or
kinesthetically before rating the ease/difficulty level of this mental task s on a 7-point scale.

Because of the absence of a tool developed or adapted to directly assess the imagery ability on
a sample of athletes in Turkey, it was necessary to adapt the questionnaire to Turkish to
eliminate the lack in this issue. In this context, we planned to adapt MIQ-3 was revised by
Williams et al. (2012) to Turkish to measure the imagery ability and to conduct validity and
reliability studies on the Turkish sample. Therefore, the present study will make significant
contributions both to the sports psychology literature as a tool to increase the number and
quality of research to be conducted in our country, and to the practices of professionals involved
in sports.
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METHOD

Research Model
The recent study is a methodological study designed to test the validity and reliability of the
"Movement Imagery Questionnaire-3" by Williams et al. (2012) among the Turkish sample.

Participants

A total of 136 university students, 104 female (Mage = 20.92, SD = 1.51) and 32 males (Mage =
21.13, SD = 2.14) participated in the study (Mage = 20.97, SD = 1.67. 59.6). 81 participants (59.6
%) stated that they were interested in sports as licensed before, and the remaining 55 (40.4%)
stated that they were not professionally interested in any sport. The participants did not have a
physical obstacle or an injury to performing the four movements on the questionnaire and they
have the ability to physically perform the movements. They had not received any imagery
training in the past. All the participants signed the informed consent form and participated in
the research voluntarily. The Bolu Abant Izzet Baysal University Human Research Ethics
Committee (Protocol number - Date: 2021/93 - 01.03.2021) approved this study.

In the studies of the original version of the MIQ-3, different participant groups such as student-
athletes (sport science students), football players, dancers and swimmers were used (see
Williams, et al., 2012, p. 625). Besides, in the literature, the MIQ-3 was used in numerous
researches with different groups (e.g., basketball-Mendes et al., 2015; futsal-Quinton et al.,
2014; soccer and swimming-Duarte-Mendes et al., 2019; individual and team sports-Williams,
et al., 2015) is also used as a tool. So, it can be said that the M1Q-3 is not specific to any group,
on the contrary, it can be used for every group from individuals who are interested in sports or
exercise as a hobby to elite athletes who are professionally interested in.

Materials

Demographic Information Form: The demographic information form was created by the
researchers and had a total of 8 questions to gather information about participants' age, gender,
license status, license period, sports branch, any health problems, or injury may prevent the
study, interests in sports and participation a scientific study or training related to imagery.

Movement Imagery Questionnaire-3 (MIQ): The Revised Movement Imagery Questionnaire
(MIQ-R) was initially developed by Hall and Martin (1997), and MIQ-3 is the current version
of the scale as revised by Williams et al. (2012). The questionnaire consisted of 12 items and
three subscales (i.e., internal-visual imagery, external-visual imagery, and kinesthetic imagery)
to measure the imagery ability of individuals. In this direction, the participants imagined these
movements after performing four basic movements (arm movement, jumping knee lift, waist
bend). Finally, they were asked to evaluate the ease/difficulty level of the imagery task on a 7-
point scale (1 = very hard to see/feel; 7 = very easy to see/feel). A previous study reported no
significant difference between genders (Williams et al., 2012). In the reliability study of the
scale, instead of the internal consistency coefficient, composite reliability (CR) and average
variance extracted (AVE) values were taken as a basis. The scale had CR coefficients of .83 for
external-visual imagery, .79 for internal-visual imagery, and .85 for kinesthetic imagery, .55
for external-visual imagery, .52 for internal-visual imagery, and .59 for kinesthetic imagery.

Translation Procedure

First, permission was gotten from the researchers of the MIQ-3 via e-mail and a copy was
obtained. Then, as the first step, the process of translating the questionnaire from English to
Turkish was started. Translation of the MIQ (Williams et al., 2012) into Turkish was done
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within the framework of the committee approach. The committee approach is a translation
process method that has been widely adopted in the literature in recent years (Taner and
Seferoglu, 2016). With the committee approach developed by Harkness (2003), the translation
process is carried out in some stages. In the present study, first, the scale was translated into
Turkish by two independent researchers who are knowledgeable in the area and who are good
command of English. Then, in the second stage, the translated questionnaire, with the help of
another researcher, was re-edited by comparing it with the original version, and the suggestions
were discussed among the researchers. Finally, with the participation of another independent
judge, alternatives on translation were evaluated and the final version of the questionnaire was
agreed upon. At this stage, the questionnaire was ready for a pre-test. A pilot study with a
sample group of participants was carried out individually within groups of four in the laboratory
as planned in the main study. In addition to the responses of the participants to the items, the
information obtained through their self-reports about the problems they experienced during the
application and the observations of the researcher about the problems experienced in the
application were also recorded. After the pilot study, because of the work carried out with the
translation team, the necessary corrections were made, and the questionnaire was ready for
validity and reliability studies.

Data Collection Procedure

For the research, the students at the university where the authors are in were invited to
participate in the research for receiving course credits in return. General information about the
nature of the research was provided by the researcher to the participants who answered the call
positively participants were taken to the laboratory in groups of four at most. The purpose of
carrying out the application phase of the questionnaire in the laboratory environment is to
ensure that the application is carried out in a controlled environment in the presence of the
researcher to minimize the possible mistakes that the participants may make during movement
and mental tasks.

The participants first fill out the demographic information form. After that, they were informed
about the points that they should pay attention to during the research, and the questionnaire was
applied. Instructions were read by the researcher in a way that all participants could hear, and
the participants could follow the instructions from the form. The application was generally
carried out in three stages. In the first stage, each of the four different movements in line with
the instructions was performed out by the participants on the relevant item. Just before the
performing the movement, they stood up and took their places in the laboratory with the help
of a cover so that they could not see each other. In the second stage, the mental task related to
the movement, as carried out in line with the instructions given by the researcher. Since there
was no information about the duration of the mental task on the questionnaire, the participants
completed the mental task in a time close to the time they spent for performing the movement.
Finally, the ease level of the mental task was rated by the participants on a 7-point scale. The
whole process was applied in the same way for each of the 12 items, and the application was
completed in an average of 15 minutes for each participant. The researcher thanked all the
participants and also who requested information were informed about the application process
of the research in a way that would not affect the research process. The entire data collection
process was completed in approximately a month.

Data Analysis

Before starting the analysis, nine out of 136 participants were not included in the analysis
because they were determined as outlier because of univariate (z-score) and multivariate
(Mahalanobis and Cooks distance) analysis. Analysis was conducted with the remaining 127
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participants. To test the normality of data, skewness and kurtosis values were check upon. The
data showed that values of skewness and kurtosis were between acceptable range based on the
assumptions of Bryne (2010) and Tabachnick and Fidell, (2008). So, the data was considered
to be normal.

The Turkish version of MIQ-3’s factor structure was analyzed through confirmatory factor
analysis and validity studies by IBM SPSS-26 and AMOS-23. In the original version of the
questionnaire, the authors used the CR and AVE values due to the limitations of the Cronbach
Alpha coefficient (Williams et al., 2012). In the present study, both Cronbach's Alpha, CR and
AVE values were examined to evaluate the validity and reliability of the questionnaire. CR was
considered to evaluate reliability and AVE was considered to evaluate divergent validity. In the
confirmatory factor analysis to test model fit chi-square (y2), relative chi-square index
(CMIN/DF), root mean square error (RMSEA), standardized root mean square residual
(SRMR), Comparative fit index (CFI), and Tucker Lewis index (TLI) values were calculated.

RESULTS

Analyzes on Demographic Data

The total scores of the participants from the Movement Imagery Questionnaire were analyzed
to determine whether there would be a difference between genders. The independent t-test
analysis showed no significant difference between female (M = 68.30) and male (M = 70.83) in
terms of imagery ability, t(125) = -1.42, p = .16. Besides, based on Levene Tests for all
subscales and for the M1Q-3, the variances were equal for male and female (p values between
.09-.93). Also, no significant relationship was found between imagery ability and age, r = .03,
p = .74 as well as between interest in sports and imagery ability, r =.08, p = .35.

Validity Results

Although there is no general consensus in the literature about the number of participants
required for factor analysis, researchers suggest a sample size which is 2 to 10 times of the
number items in the scale (Biiylikoztiirk, 2002; Child, 2006; Kline, 2014). The questionnaire in
the present study consisted of 12 items. In line with these suggestions in the literature, the factor
analysis was conducted with 127 participants in the present study.

Table 1. Factor loadings (pattern matrix)

= = = = T T T T
S S s s 3 3 3 3
L L L L &) &) &) o 'S 'S 'S 'S
N o Y %o fo fo 5s 54 Iy O ZIQ I I
T> T TS T > x> x> &> < > T > < > < >
» € €5 £8 £ Bs Bs Bs TS £33 £33 £5 £
IS I8 88 88 g8 &8 2% &8 E7% &8 g8 ¥ g7
[} = = = = = = = = < < < <
2 EE £E£E £E £E YE YE YE “YE OE OE GOE GE
Factor-1 .892 .636 .539 .458
Factor-2 .818 .818 .800 .563
Factor-3 .866 .700 .600 419

Confirmatory factor analysis was performed through SPSS and AMOS. The sample size
according to KMO and Bartlett test was suitable for factor analysis, KMO = .79, p =.0001. The
confirmatory factor analysis indicates that the questionnaire consists of three subscales as it was
in its original form. The Direct Oblimin rotation method was used because the subscales were
interrelated to each other (Williams et al., 2012). As shown in the pattern matrix, items measure
the kinesthetic imagery subscale (Item 1-4-7-10) were on the same structure loading on the first
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factor, items measure the internal-visual imagery subscale (Item 2-5-8-11) were on the second
factor, and the items measure the external-visual imagery subscale (Item 3-6-9-12) were on the
third factor. Factor loadings were at reasonable levels (Table 1). The total variance explained
was 57.82%.

Table 2. Goodness-of-fit indices

Index Value Good fit Acceptable Value Criteria
X2 72.10 - -
x2/Sd 1.50 <2 <3 Normal
RMSEA ,06 <0,05 <0,08 Acceptable
CFI .94 >0,95 >0,90 Acceptable
SRMR ,05 <0,05 <0,08 Acceptable
TLI 92 >0,95 >0,90 Acceptable

Based on the confirmatory factor analysis, when looking at fit indices, model-data fit was
sufficient, »%(48) = 72.10 p=.01, CMIN/DF = 1.50, CFI = .94, TLI = .92, SRMR = .05, RMSEA
=.06 (90 % C1 =0.06-0.07) (Hooper et al., 2008; Hu and Bentler, 1999; Zainudin, 2012). Table
2 shows the fit indices. The model was shown in Figure 1. Also, significant relationships were
seen among subscales as expected. The correlation between internal-visual imagery and
external-visual imagery was r = .74, the correlation between kinesthetic imagery and internal-
visual imagery was r =.51, and the correlation between external-visual imagery and kinesthetic
imagery was r =.34.
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Figure 1. The path diagram of the movement imagery questionnaire

Reliability Findings
The Cronbach Alpha values were o = .78 for the kinesthetic imagery subscale, o =.71 for the
internal-visual imagery subscale and, a = .69 for the external-visual imagery, and a = .81 for
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the whole questionnaire. In the present study, 0.75 CR and 0.43 AVE were obtained for the
internal-visual imagery subscale, 0.85 CR and 0.57 AVE values for the external-visual imagery
subscale, and 0.76 CR and 0.46 AVE for the kinesthetic imaging subscale. Table 3 illustrates
validity and reliability test results.

Table 3. Validity and reliability test results: M1Q-3 vs. MIQ-3 Turkish version

Subscale - AVE
CZ”?\Z"“ CR Ce':f SN'Z'(')';‘;‘S AVE (Williams et
P . al., 2012)
Internal-visual 71 .75 .79 43 52
External-visual .69 .76 .83 .46 .55
Kinesthetic .78 .84 .85 57 .59

In addition, data was analyzed for split-half-reliability. The correlation coefficient between the
two forms was .73, the Spearman-Brown correlation coefficient was .84 and the Gutmann split-
half coefficient was .84.

DISCUSSION

Based on the current findings, Movement Imagery Questionnaire is valid and reliable in Turkish
sample, all in all. Williams et al. (2012) found that the MI1Q-3 did not differ between genders.
The same result was obtained in the present study, and no difference was found between males
and females. An interesting finding was that there was no correlation between the participants'
interest in sports and their imagery ability. Again, no relationship was found between the age
of the participants and their score on the questionnaire. The results show that the data meet the
assumptions required for validity and reliability analysis. Besides, as the participants’ interest
in sports increased, there was no change in their imagery ability, which indicates that the data
obtained from the current sample are suitable for the necessary analysis. In other words, it can
be said that there is no relationship between the imagery ability of the participants and their
interest in sports.

Cronbach Alpha values were satisfactory for both the whole questionnaire and the subscales.
Regarding the CR and AVE values, the values of both values were sufficient for all subscales
according to the cut-off values. In the original version of the questionnaire, the authors
determined a cut-off value of .70 for the CR value and .50 for the AVE. However, according to
Fornell and Larcker (1981), when these two values are taken together, even if the AVE values
fall below .50 and above roughly .40 the convergent validity of the structure is considered
sufficient if the CR values are above .60. In the literature these values, even lower ones, are
accepted in different studies (e.g., Konaszewski et al., 2019; Lam, 2012). In the present study
the CR value of all subscales meets the reasonable level, that is .60, according to Fornell and
Larcker (1981). Even though AVE values for two subscales (.43 and .46) less than perfect level
(<.50.), the CR values of all subscales (.75, .76 and .84) is well above the acceptable level and
taken together with the values of Cronbach alpha CR values of the constructs indicate that the
items have a good internal reliability. Also, both values were compatible with the values
obtained in the original study of the questionnaire (Table 3). In addition to this, split half
reliability results showed good acceptable and sufficient coefficients. When all these findings
are taken together, it can be said that the scores of the participants measure the imagery ability
of them in a reliable way.

152
*Corresponding Author: Yunus Ugur, Research Assistant, uguryunus@ibu.edu.tr.



Spormetre The Journal of Physical Education and Sport Sciences, 19(4), 2021, 145-156

The construct validity of the questionnaire was tested with confirmatory factor analysis. The
construct validity of a structure should be performed depending on the values of the
confirmatory factor analysis (Kline, 2014). The analysis showed that the variance explained
was sufficient. Also, all the questionnaire items were collected under subscales assumed to be
related as in the original version and had a sufficient level of factor loadings. Considering the
fit of the data with the model, the fit indexes showed that the model-data fit was generally
sufficient. Moreover, as in the original study of the questionnaire, significant results were
obtained in correlations between subscales. In considering these findings together, the structural
validity of the questionnaire is sufficient.

When all results are considered in general, The MIQ-3 had good psychometrical properties for
Turkish population. This is the first and only questionnaire that helps the measure imagery
ability of individuals especially in the field of sports in Turkey. This questionnaire can help
individuals, especially athletes, to gain insight on their movement imagery ability. With the
help of this questionnaire, imagery-based training studies or practices on increasing imagery
ability can be carried out in sports, education, therapy, organizational fields, and scientific
research in our country.
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