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ABSTRACT 

Background. Imagery ability is one of the most potent factors influencing imagery effectiveness. Therefore, prior to 

imagery training, it is important to assess the participant’s imagery ability, typically using a self-report questionnaire. 

Objectives. This study examined the factorial validity and internal consistency of the Malaysian adapted SIAQ using 

confirmatory factor analysis and Cronbach’s alpha. Methods. The questionnaire was administered online to 193 

participants (101 men and 92 women) with a mean age of 22.06 ± 3.72. The data were normalized, and four models 

were tested (model 1: data with square root transformation for values above the threshold; model 2: data with logarithm 

transformation for values above the threshold; model 3: data with values above threshold were logarithm transformed 

and values that were almost reaching the threshold (Item_4 and Item_12) were transformed by square root; and model 

4: data with values above and reaching the threshold were logarithm transformed). Results. The result of factorial 

analysis for model 2 revealed a good model fit (X^2=184.76, df=80, p<0.00, X^2/df=2.31, CFI=0.94, TLI=0.92, 

SRMR=.05, and RMSEA=.08) for the five-factor model structure implicating a good factorial validity. Furthermore, 

all path loadings exceeding .50 indicated good convergent validity of the subscales. Moreover, alpha coefficients range 

from 0.77 to 0.85 (0.85 for skill, 0.77 for strategy, 0.84 for goal, 0.77 for affect, and 0.78 for mastery). Conclusion. It 

is concluded that SIAQ-M possesses acceptable factorial validity and internal consistency and can measure imagery 

ability among Malaysian athletes. 
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INTRODUCTION 
Imagery is a popular strategy in sports and is 

used widely among athletes in a sports setting (1). 

It is a structured mental practice technique that 

involves creating or re-creating an experience in 

mind (2). The process begins with recalling the 

experience that has been stored in memory and 

reconstructing it into meaningful images (3). 

Athletes use imagery to achieve desired outcomes 

(4), such as improving motor skills, learning 

tactics, and optimizing several psychological 

aspects related to performance (5–9).  

Imagery training can be used to achieve 

various specific and general goals. For instance, 

Hall et al. (1998) suggested five specific imagery 

functions: cognitive specific, cognitive general, 

motivational specific, motivational-general 

arousal, and motivational-general mastery (4). 

Cognitive specific refers to the image related to 

skill, such as performing archery shooting. On the 

other hand, cognitive general refers to the image 

associated with strategy or tactics, such as a 

football tactical plan. Images associated with 
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achieving certain goals reflect motivational 

specific, such as winning a medal. Whereas if the 

image involves the manipulation of emotions and 

feelings, such as regulating anxiety or arousal 

reflects motivational-general arousal. Lastly, an 

image to enhance self-confidence refers to 

motivational-general mastery related to coping 

and mastering challenging situations (4). The 

effectiveness of imagery in achieving these 

specific outcomes is well-established (6, 9, 10).  

However, it is moderated by individuals’ 

imagery ability. Indeed, imagery ability is one of 

the most potent factors influencing imagery 

effectiveness (11). Imagery ability refers to an 

individual’s ability to create, control, and sustain 

images (12), and different individuals tend to 

have different levels of imagery ability (5). Those 

with higher levels of imagery ability tend to 

benefit more from imagery training than those 

with lower imagery ability (13). Therefore, it is 

important to assess the participant’s imagery 

ability prior to imagery training, typically using a 

self-report questionnaire (14, 15). 

 Assessment of imagery ability can 

proceed with some alternatives within motor 

performance and sport domains (16). These 

include the Movement Imagery Questionnaire 

(MIQ; 16), Revised Movement Imagery 

Questionnaire (MIQ-R; 17), Movement Imagery 

Questionnaire - 3 (MIQ-3; 18), Vividness of 

Movement Imagery Questionnaire (VMIQ; 19), 

and Revised Vividness of Movement Imagery 

Questionnaire-2 (VMIQ-2; 20). An important 

limitation of these questionnaires is that they only 

measure general motor movement (ex: walking, 

running, and jumping) and do not assess sport-

related imagery ability. Alternatively, measures 

that are specifically designed for use in sports are 

the Sport Imagery Questionnaire (SIQ; 21), the 

modified version of SIQ (23–25), Motivational 

Imagery Ability Measure for Sport (MIAMS; 25), 

the Sport Imagery Ability Measure (SIAM; 26), 

and the Sport Imagery Ability Questionnaire 

(SIAQ; 27).  

Although several alternatives exist, there 

appear to be limitations in those questionnaires. 

Specifically, SIQ is reported to lack validity and 

reliability (12). On the other hand, the MIAMS is 

limited to measuring motivational function only. 

Moreover, SIAM excludes measures of the 

imagery function. According to Short et al. 

(2004), the function of the image is far more 

critical to be understood than the content of the 

image. Therefore, SIAQ appears to be the best 

option to measure imagery ability among the 

alternatives in sports. Indeed, SIAQ has been used 

to determine the participant’s ability to form an 

image wholly (30) or precisely (31) before any 

intervention is given. 

SIAQ was developed based on the SIQ, in 

which 35 items were initially constructed. 

Consistent with the five imagery functions, the 

items were designed to measure those five 

imagery functions. The initial version was 

administered to 403 participants. From the initial 

35 items, 15 items were problematic and 

discarded. The 20 items version was then 

distributed to 375 athletes. The results revealed a 

four-factor model: skill, strategy, goal, and affect 

imagery ability. The questionnaire was further 

tested in another sample of 363 athletes, and the 

results provided further support for the four-factor 

model structure. However, the researcher 

observed additional eight problematic items, 

which were removed. A subsequent study added 

an additional factor (mastery) with three 

additional items.  

In the analysis of the 5-factor model involving 

438 athletes, an adequate fit was observed 

(𝑋2=204.53, df=80, p=<0.05, Comparative Fit 

Index [CFI]=0.96, Tucker Lewis Index [TLI]=0.95, 

Standardized Root Mean Square Residual 

[SRMR]=0.04, and Root Mean Square Error of 

Approximation [RMSEA]=0.06). All 15-item 

factor loadings were above 0.50 (0.62-0.88) and 

adequate internal consistency was also found 

(skill=0.79, strategy=0.85, goal=0.81, affect=0.76, 

and mastery=0.80). Furthermore, the results also 

support the questionnaire’s concurrent validity. 

Specifically, a significant correlation (p<0.05) was 

found between SIAQ and MIQ-3 in a sample of 220 

athletes. Moreover, the results also revealed 

differences in the imagery ability of the participants. 

Although the validity and reliability of the 

original SIAQ have been established and are 

widely used in many studies, there remains a need 

for cross-validated instruments in diverse cultural 

segments of the population and other languages 

(32). In this regard, SIAQ has been translated into 

Spanish (33, 34), Persian (35, 36), Polish (37), 

Germany (38), and Thai languages (39). 

Generally, the adapted versions exhibit adequate 

indices of validity and reliability. Therefore, the 

study aimed to examine the factorial validity and 

internal consistency of a Malaysian language 

version of the five-factor model of SIAQ. 
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MATERIALS AND METHODS 
Participants. The participants were university 

students in Malaysia (N=231). No missing value 

was observed, and multivariate outliers were detected 

and removed using Mahalanobis Distance (MD) 

(40). Any cases with the MD value of 24.996 

(df=15) and above are considered multivariate 

outliers and excluded from further analysis. After 

removing the outliers, 193 samples were retained 

for the final analysis (101 men and 92 women). 

The mean age of the sample is 22.06 ± 3.72, with 

7.58 ± 4.18 years of sports experience. 26.4% of 

participants reported they played at the national 

level, while 22.3% at the state level, 18.7% at the 

school level, 16.6% at the international level, 

8.3% at the university level, and 7.8% at the 

recreational level. The sample is represented by 

athletes who participated in sports such as 

football, badminton, netball, bowling, futsal, 

athletics, archery, and others. The total sample 

size (N=193) exceeds the minimum requirement 

of 10 participants per questionnaire item 

suggested by Tabachnick and Fidell (41). 

Measures. A demographic survey was used to 

collect data on gender, age, ethnic background, 

type of sports participated, competitive level, and 

years of sports experience. A 15 item SIAQ (28) 

was used to measure the participant’s imagery 

ability upon five subscales: skill (i.e., refining a 

particular skill), strategy (i.e., making up new 

plan/strategies in my head), goal (i.e., myself 

winning a medal), affect (i.e., the excitement 

associated with performing), and mastery (i.e., 

remaining confident in a difficult situation). 

SIAQ questions are attached to a 7-point Likert 

scale ranging from 1 = very hard to image to 7 = 

very easy to imagine.  

Procedures. Upon receiving the University 

Human Research Ethics Committee’s approval, 

the back-translation method was applied to 

translate the SIAQ source language (English) to 

the target language (Malaysian). The process 

involves appointing two bilingual experts to 

translate the SIAQ from English to Malay. Then, 

both translated versions were given to the third 

translator to check, compare and provide the final 

Malay version. Afterward, the process is 

reversed. Precisely, another two bilingual experts 

translated the Malay version back into the English 

version, and the back-translated English version 

was compared to the original English version. The 

semantic equivalence to the original version was 

ensured for the final translated version. 

The data was collected via an online platform, 

PsyToolkit (42, 43). The SIAQ items were coded 

into the PsyToolkit website, including the 

respondent’s demographic background, and then 

the link was shared through various social media. 

The respondents were allowed to answer the 

survey if they fit the inclusion criteria, which are 

aged between 18 to 35 years old, had experience 

in sports, and were able to understand the Malay 

language. A brief introduction was provided at the 

beginning of the survey, and the participants were 

asked to complete the survey as honestly as 

possible. As SIAQ involves different scenarios, 

the respondents were advised to imagine each 

scene accordingly and rated their ability based on 

the ease of imagining (how easy to imagine). 

Data analysis. Descriptive statistics were 

used to complete mean, standard deviation, 

minimum, and maximum values. The normality 

test was examined using values of skewness and 

kurtosis (40, 44, 45). Following Kim (2013), a z-

test is applied for assessing the normality of data 

in which the skewness or kurtosis values are 

divided by the standard errors to obtain the z-

value (46). The distribution is considered non-

normal if the z-value obtained is above 3.29 for 

medium-sized samples (50<n<300) with an alpha 

level of 0.05. The SIAQ subscales’ internal 

consistency reliability was assessed using 

Cronbach’s Alpha. All of the abovementioned 

measurements were calculated using SPSS 

version 20 (46). 

Subsequently, confirmatory factor analysis 

(CFA) was analyzed to test the fit of the five-

factor model proposed by Williams and Cumming 

(2011) using maximum likelihood estimations 

(19). Following Williams and Cumming (2011) 

reported Goodness-of-fit indices, the chi-square 

statistic (𝑋2), relative chi-square (𝑋2/𝑑𝑓) CFI, 

TLI, SRMR, and RMSEA were used to evaluate 

the model fit. The model is considered good if the 

𝑋2/𝑑𝑓 is below 2.0, and acceptable if the value is 

between 2.0 to 5.0 (44). Suggest proper fit CFI 

and TLI values above .90 (47, 48). Meanwhile, 

the SRMR and RMSEA values should be below 

.08 to represent an acceptable fit and .05 for close 

fit (48).  

RESULTS 
Descriptive statistic and normality test. 

The descriptive statistics of the primary 

variable are presented in Table 1. Tests of 

normality and z-value are shown in Table 2. 

There are four variables that the distribution 
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shape does not meet the normal distribution 

after the z-value calculation. Therefore, 

normalizing transformation using logarithm 

was performed on those variables to meet 

confirmatory factor analysis requirements; that 

is, the data should be normally distributed (45). 

At the same time, the reflection transformation 

was used for the remaining negatively skewed 

variables (45). 

 
Table 1. Descriptive statistics of demographic background and SIAQ subscales 

 n Min Max Mean (SD) 

Age 193 18 35 23.06 (3.72) 

Type of sports     

Individual 46    

Team sport 68    

Both 79    

Competitive level   

 

  

International 32    

National 51    

State 43    

University 16    

School 36    

Recreational 15    

Years of experience 193 1 24 7.58 (4.18) 

SIAQ subscales     

Skill imagery ability 193 2.67 7.00 5.37 (1.00) 

Strategy imagery ability 193 2.00 7.00 5.07 (0.94) 

Goal imagery ability 193 2.00 7.00 5.30 (1.12) 

Affect imagery ability 193 2.67 7.00 5.89 (0.88) 

Mastery imagery ability 193 2.00 7.00 5.17 (1.03) 

 
Table 2. Testing for normality, z-value, and transformation 

 Shape Descriptors   

Skewness Kurtosis 

Variable Statistic z-value Statistic z-value Description Transformation 

Item_1 -0.30 -1.69 0.07 0.19 Acceptable Reflection 

Item_2 -0.63 -3.62 -0.18 -0.51 Non-normal Logarithm 

Item_3 -0.31 -1.74 -0.51 -1.46 Acceptable Reflection 

Item_4 -0.57 -3.25 -0.48 -1.39 Acceptable Reflection 

Item_5 -0.78 -4.47 0.47 1.36 Non-normal Logarithm 

Item_6 -0.21 -1.22 -0.56 -1.62 Acceptable Reflection 

Item_7 -1.43 -8.15 1.81 5.19 Non-normal Logarithm 

Item_8 -0.44 -2.53 -0.62 -1.78 Acceptable Reflection 

Item_9 -0.15 -0.85 -0.95 -2.72 Acceptable Reflection 

Item_10 -0.08 -0.43 -0.74 -2.13 Acceptable Reflection 

Item_11 -0.64 -3.68 -0.04 -0.13 Non-normal Logarithm 

Item_12 -0.56 -3.22 -0.14 -0.41 Acceptable Reflection 

Item_13 -0.31 -1.75 -0.71 -2.03 Acceptable Reflection 

Item_14 -0.42 -2.40 -0.43 -1.25 Acceptable Reflection 

Item_15 -0.17 -0.97 -0.78 -2.24 Acceptable Reflection 

Note: The z values are derived by dividing the statistics by the appropriate standard errors of .18 (skewness) and .35 (kurtosis). 

The value in bold is the value above 3.29 (threshold). 

 

 

Model Fit, Convergent Validity, Construct 

Reliability, and Discriminant Validity. The 

overall Goodness-of-fit for the five-factor model 

revealed an adequate fit of the data; 𝑋2=184.76, 

df=80, p<0.00, 𝑋2/𝑑𝑓=2.31, CFI=0.94, 

TLI=0.92, SRMR=0.05, and RMSEA=0.08. 

Furthermore, all Unstandardized Regression 

Weights loadings are significant. The individual 

standardized factor loadings (regression weights) 

obtained were above 0.50, indicating convergent 

validity (44, 49). Figure 1 illustrates standardized 

loadings.   

 



Factorial Validity and Internal Consistency of SIAQ-Malay         5 

 
Figure 1. The SIAQ-Malay. 

 

 

The results also revealed good internal 

consistency of the subscales with Cronbach’s 

alpha values above 0.70 (0.85 for skill, 0.77 for 

strategy, 0.84 for goal, 0.77 for effect, and 0.78 

for mastery). The improved Heterotrait-Monotrait 

(HTMT2) ratio of correlations was also used to 

determine the discriminant validity between the 

five constructs (50). HTMT2 method examines 

the ratio of indicators correlation within and 

between constructs. This method has shown 

superior effectiveness in detecting discriminant 

validity than the recommended Fornell and 

Larcker (1981) criterion (52). The HTMT2 has 

been modified from the traditional HTMT to 

show less biased estimation and consistent 

measures for congeneric measurement models. 

There are three approaches to assessing the 

constructs’ discriminant validity. The first two 

approaches rely on the predefined threshold, 

which is HTMT.85 (45) and HTMT.90 (53). The 

attained correlation below HTMT.85 shows better 

discriminant validity. As the correlation 

increases, the distinctiveness decreases, making it 

less likely to violate discriminant validity. A more 

tolerant criterion is to get a correlation below .90. 

The third approach is the last option for 

establishing discriminant validity through a 

statistical test (introduced as HTMTinference). A 

bootstrapping procedure is executed to determine 

the construct confidence interval (CI). A lack of 

discriminant validity is suggested if the CI 

contains value one. Conversely, the constructs are 

empirically distinct if value one is outside the 

lower and upper limit range (52).   

The HTMT2 ratio of correlation was 

calculated in the Henseler et al. (2015) online 

HTMT calculator by inserting the number of 

latent variables and the correlation matrix (52). 
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Then the HTMT2 is generated in a correlation 

matrix. Table 3 shows construct (latent factor) 

intercorrelations from AMOS (in the lower 

triangular part) and HTMT2 ratio of correlation 

generated from the online calculator (in the upper 

triangular part). 
 

Table 3. Internal consistency reliability, inter-factor correlations, and HTMT2 ratio 
Subscales Reliability Intercorrelations 

α SK ST GO AF MA 

Skill (SK) 0.85  0.89 0.69 0.86 0.87 

Strategy (ST) 0.77 0.89***  0.57 0.73 0.89 

Goal (GO) 0.84 0.69*** 0.57***  0.78 0.66 

Affect (AF) 0.77 0.86*** 0.73*** 0.78***  0.77 

Mastery (MA) 0.78 0.87*** 0.89*** 0.66*** 0.77***  

Notes: ***p<.001. The correlation among the factors is located in the lower triangular part, and the HTMT2 ratio of 

correlation coefficients is located in the upper triangular part. 

 
 

The results indicate that four out of ten factors 

(SK and ST; SK and AF; SK and MA; ST and 

MA) violate the 0.85 thresholds. However, using 

a more tolerant criterion (HTMT.90) seems 

acceptable. Therefore, the discriminant validity is 

established with the 0.90 threshold using the 

HTMT2 ratio of correlation. The third approach 

is not calculated as the criterion met with the 0.90 

threshold. 

DISCUSSION 
The present study examined the factorial 

validity and the internal consistency of the 

Malaysian adapted SIAQ. The study starts with 

comprehensive data preparation, screening, and 

cleaning, which are critical before conducting the 

CFA (45). No missing data was detected, and the 

multivariate outliers were removed. Data 

transformation was also performed to achieve 

normality. 

The initial analysis of the five-factor model of 

the SIAQ-Malay proposed by Williams and 

Cumming (2011) revealed a good model fit. First, 

the  𝑋2/𝑑𝑓 attained value is considered 

acceptable (44). Both CFI and TLI values are 

above the satisfactory value (47, 48). Also, the 

SRMR and RMSEA values represent an 

acceptable fit (48).  

Furthermore, the convergent validity was also 

established with standardized factor loading 

between .56 to .90 (44, 49), and Cronbach alpha 

values range between 0.77 to 0.85 (54). In addition, 

our analysis also supports the discriminant validity 

of the subscales with HTMT2 ratio of correlation 

values are between 0.57 to 0.89.  

Concerning the HTMT2 ratio, the present 

study met the criterion of HTMT.90, but Roemer et 

al. (2021) recommended getting a lower 

correlation value (below 0.85; 42) to guarantee 

higher distinctiveness among the factors. From 

the results, four correlation values are noticeably 

above the recommended value: correlation of 

skill-strategy, skill-affect, skill-mastery, and 

strategy-mastery. Such finding contrasts with the 

original Williams and Cumming (2011) study, 

whereby the inter-correlation reported ranges 

(0.26 to 0.46) are below .85. Also, other 

languages adapted SIAQ, such as Germany (0.19 

to 0.45), Thai (0.50 to 0.68), Polish (0.51 to 0.74), 

and Spanish (0.45 to 0.70), reported values below 

the threshold (28). Although the result is 

acceptable, the use of these scores should proceed 

with some cautions. 

The validated SIAQ may be used to gauge 

athletes’ ability to imagine. If the athletes have 

the objective of improving their skills, low 

imagery ability related to skill may not be 

beneficial. Similarly, if the athletes need is to 

regulate their anxiety level, those with lower 

imagery ability related to affect-factor may have 

a less significant effect than those with higher 

ability. Understanding this aspect may help 

coaches develop better psychological readiness, 

an essential part of sports performance. Coaches 

could then deliver suitable imagery training 

according to the athletes’ needs. With this 

present validated SIAQ-Malay study, the 

coaches can use it to determine their athlete’s 

imagery ability more accurately as it is prepared 

in the local language to increase the Malaysian 
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athletes’ understanding of the meaning of the 

item. 

CONCLUSION 
Although our analysis revealed an acceptable 

factorial validity and reliability level, some 

limitations exist in this study. Inherent in any self-

report measure, our data depend on respondent 

honesty. Secondly, it is limited to the adult age 

group, and its use with children requires further 

analysis. Future studies are needed to examine if 

the results are sample-specific or general. 

Future research should consider further 

validation of the Malaysian version of the SIAQ, 

for example, by administering it to a specific 

group of athletes (individual sport athlete versus 

team sport athlete), different age groups and 

gender, and levels of expertise (novice to elite). 

The present SIAQ-Malay is another validated 

psychological tool that can be used to assess the 

imagery ability of the athlete, limited to the 

current study samples. Another data collection 

may confirm the present study findings and 

establish better validity. 

APPLICABLE REMARKS 

• This finding could provide knowledge to the 

coaches and athletes on the various imagery 

functions and employ this validated 

psychological tool to assess athletes’ imagery 

ability which is essential for imagery training, 

especially among Malaysian athletes. 

• This tool could provide the coaches with their 

athletes’ imagery ability. The higher the 

ability, the more beneficial the imagery 

training would be. Therefore, realizing the 

current imagery ability could drive the 

coaches to tailor specific training accordingly. 
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