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Abstract 
The aim of this study was to assess the sensitivity, internal consistency and the factorial structure 
of an Arabic version of OMSAT-3 among Tunisian athletes. A translated version of OMSAT-3 was 
administrated to a total of 526 Tunisian athletes from both sexes divided on elite (n = 240) and 
non-elite (n = 286) and aged between 16 and 19 years. The results showed robust psychometric 
properties for the Arabic version of the instrument: it was sensitive according to the level of prac-
tice (8/12 subscales could discriminate the elites and non-elites athletes). Cronbach’s alpha re-
vealed a good internal consistency (α > 0.70 for all the subscales). Also, confirmatory factor analy-
sis provides a good adjustment index and adequate factorial structure. This version in Arabic lan-
guage presents acceptable psychometric proprieties to evaluate the mental skills of the athletes in 
Tunisia and in other Arabic countries.   
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1. Introduction 
Throughout the two last decades, most empirical research in sport psychology has focused on the understanding 
and the formation of psychological skills (Gould et al., 2002; Vealey, 1994; McCaffrey & Orlick, 1989; Maho-
ney et al., 1987). In this perspective, a variety of psychological inventories and questionnaires have been vali-
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dated and published. These instruments are able to evaluate specific skills in a multidimensional framework.  
For a long time, the problem was how to question the overall usefulness and applicability of these tools in one 

specific psychological skill or ability (Chartrand, Jowdy, & Danish, 1992). Related literature usually confirmed 
the need for assessment tools which allowed measuring a wide range of skills rather than separate components. 
With that in mind, early trials had attempted to develop and validate tools for multidimensional measure of 
psychological skills.  

During many years, OMSAT (Ottawa Mental Skills Assessment Tool) was adjusted, rectified and developed 
assessing a range of mental skills used in the sport realm in order to distinguish and measure different psycho-
logical skills used to improve performances (Durand-Bush et al., 2001). This instrument development was a 
process. The original version of the Ottawa Mental Skills Assessment Tool (OMSAT) contained in its initial 
phase 14 skills grouped in five categories: basic skills (goal setting, commitment and belief), emotional compe-
tences (stress reaction, fear control, relaxation and energy), cognitive skills (mental imagery, mental practice, 
focusing and refocusing); competition skills (simulation and competition planning), and last team dynamics 
competences (Bota, 1993).   

Bota (1993) submitted the OMSAT to statistical analysis to determine its reliability and validity. Acceptable 
results were found. However, its analysis has revealed that it would be more useful to have a shorter version of 
the questionnaire. This led to the development of the second version (OMSAT-2). In this revision, the mental 
skills were reduced to 12 skills and 71 items. Thus, the scale of the team dynamics was abandoned and the mag-
nitude of the simulation was combined with the scale of the mental practice. A statistical analysis conducted by 
Draper, Salmela, & Durand-Bush (1995) was used to check the psychometric properties of this version. Later, as 
the results of the examination of the OMSAT-2, an attempt to improve was led by Durand-Bush (1995) who 
provided an improved version (OMSAT-3). The psychometric proprieties confirmatory factorial analysis revealed 
that the model required a suitable adjustment, which led to the development of a more robust version of OMSAT-3. 
Confirmatory analysis in the second version, which included 48 items and 12 scales of mental skills grouped 
under three broader conceptual components basic, psychosomatic and cognitive skills, indicated that the pro-
posed model corresponded to the empirical data. Thus, the OMSAT-3 was able to discriminate between elite 
athletes and competitive level athletes in the majority of subscales. The results also showed temporal stability 
and acceptable internal consistency for the questionnaire. In the end, the OMSAT-3 seems to be a valid and re-
liable instrument to assess the entire population, that is to say, elites/non-elites, women/men and individual 
sport/team sport. 

In this regard, we try to examine the psychometric properties of an Arabic translated version of OMSAT-3 
with Tunisian athletes. Thus, we tested the sensitivity of the instrument and its internal consistency and we 
examined its factorial structure.  

2. Methodology  
2.1. Participants 
A total of 526 competitive Tunisian athletes were recruited for the present study. These athletes were 105 soccer 
players (62 men and 43 women), 82 basketball players (44 men and 38 women), 78 volleyball players (42 men 
and 36 women), 65 handball players (38 men and 27 women); 102 athletes (59 men and 43 women) and 94 
Martial art sports athletes (48 men and 46 women). The participants were divided into elite (n = 240) and non- 
elite (n = 286) athletes according to their level of performance. 

Chronological ages of the participants were ranged between 12 and 19 years old. 

2.2. Measurement 
The third version of Ottawa Mental Skills Assessment Tool (OMSAT-3) developed by Durand-Bush et al. (2001) 
was translated into Arabic language then used to collect the psychometric data. This tool evaluates 12 mental 
skills, classified in 3 categories:  

1) Basic skills (goals setting, self confidence and commitment);  
2) Psychosomatic skills (stress reactions, fear control, relaxation and activation);  
3) Cognitive skills (concentration, control of the distractions, imagery, mental practice and planning of the 

competitions).  



G. Noômen et al. 
 

 
20 

The scores are obtained on 7 points Likert scale. The psychometric properties of this scale showed robustness 
of measurement for the original version and the Romaine version (Craciun et al., 2008).   

2.3. Procedures  
The OMSAT-3 translation committee included a professional translator, linguistics’ scientist and three special-
ists in psychology. A procedure of reverse translation was treated to see the robustness of the adapted version as 
described by Hambleton (1993).   

The answers were collected over a period of three weeks after a written agreement from the directors and the 
coaches of the clubs. 

2.4. Statistical Analysis 
Sensitivity, internal consistency and factorial structure of the Arabic version of OMSAT-3 were explored. 

The sensitivity was checked by multivariate and univariate analysis of variance tests. 
Internal consistency is checked by Cronbakh’s alpha. Tabachnick & Fidell (2007) suggested a value of 0.70 

of this coefficient for an acceptable internal consistency.  
The factorial structure of the scale was demonstrated by a confirmatory factorial analysis (CFA) on each sub- 

scale. We exposed 7 index resulting from the confirmatory model: the Chi Square (χ2), the degrees of freedom 
(df), Bentler’s Comparative FIT Index (CFI), the Goodness of FIT Index (GFI), Pclose Fit Index (PCFI), Tuck-
er-Lewis Index (TLI), and the Root Mean Square of Error Approximation (RMSEA). Hu & Bentler (1999), 
Bentler (1990) and Tanaka (1993) require an index of parsimony χ2/DDL less than 2 or higher than 5 in order to 
accept the model. Furthermore, the values of CFI, GFI, PCFI and TLI were recommended close to 0.90, while a 
value of RMSEA was recommended lower than 0.50. 

The statistical data management and computations of statistics were performed using SPSS version 20.0 
(SPSS Inc., Chicago, IL, USA) and the confirmatory factor analysis was accomplished with SPSS Amos version 
20.0 (SPSS Inc., Chicago, IL, USA).  

The Multivariate normality of the data was provided by the Multivariate Kurtosis Mardia Coefficient.  

3. Results 
Table 1 shows the descriptive data statistics for elites and non elite athletes on OMSAT-3 subscales. 

3.1. Sensitivity 
Multivariate and univariate variance analysis were realized by the 12 OMSAT-3 sub-scales. The results of Mul-
tivariate variance analysis revealed that F(12, 513) = 1.88 was significant (p < 0.05). The Univariate variance anal-
ysis showed that 8/12 subscales could discriminate the elites athletes and non-elites athletes: goal setting (F(1, 524) 
= 7.62; p < 0.01), commitment (F(1, 524) = 5.20; p < 0.01), stress reaction (F(1, 524) = 5.27; p < 0.05); imagery (F(1, 

524) = 6.87; p < 0.01), mental practical (F(1, 524) = 4.63; p < 0.05); control distractions (F(1, 524) = 5.26; p < 0.05); 
planning of the competitions (F(1, 524) = 10.85; p < 0.01). 

3.2. Internal Consistency 
Coronbach’s alpha coefficients of OMSAT-3 subscales are all above 0.70: goal setting (alpha = 0.85); self con-
fidence (alpha = 0.86); commitment (alpha = 0.86); stress reaction (alpha = 0.85); fear control (alpha = 0.81); 
Relaxation (alpha = 0.85); activation (alpha = 0.82); imagery (alpha = 0.77); mental practical (alpha = 0.81); 
Focusing (alpha = 0.77); refocusing (alpha = 0.79); and competition planning (alpha = 0.81). 

3.3. Confirmatory Analysis of OMSAT-3 
We carried out confirmatory factorial analysis (CFA) of the first and second order using the robust method of 
Maximum Likelihood estimate. 

The results of the indexes resulting from the CFA reveal suitable conformity factorial structure with the ideal 
model (see Table 2). 

The robustness of an item is better as much as its Factor loadings are high. Comrey & Lee (1992) suggested  
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Table 1. Descriptive statistics of OMSAT-3 scales for elites (n = 240) and non-elites (n = 286).                          

OMSAT-3 subscales Level of practice Means Standard deviation 

Goal setting (GS) 
Elite 4.75 1.43 

Non-elites 4.4 1.47 

Self confidence (SC) 
Elite 4.81 1.53 

Non-elites 4.55 1.57 

Commitment (CO) 
Elite 5.06 1.5 

Non-elites 4.76 1.43 

Stress reactions (SR) 
Elite 4.76 1.57 

Non-elites 4.46 1.42 

Fear control (FC) 
Elite 4.86 1.4 

Non-elites 4.45 1.4 

Activation (AC) 
Elite 4.61 1.4 

Non-Elites 4.4 1.32 

Relaxation (RLX) 
Elite 4.65 1.49 

Non-elites 4.52 1.36 

Imagery (IMG) 
Elite 4.75 1.34 

Non-elites 4.46 1.2 

Mental practice (MP) 
Elite 4.66 1.37 

Non-elites 4.41 1.3 

Focusing (FOC) 
Elite 4.68 1.36 

Non-elites 4.46 1.3 

Refocusing (RFOC) 
Elite 4.54 1.43 

Non-elites 4.27 1.31 

Competition planning (CP) 
Elite 4.89 1.3 

Non-elites 4.52 1.21 

 
Table 2. The first and second order adjustment of CFA of OMSAT-3.                                              

 χ2 DDL χ2/DDL GFI TLI CFI PCFI RMSEA 

First order CFA 1412 1014 1.39 0.90 0.96 0.96 0.86 0.027 

Second order CFA 1514.60 1065 1.42 0.89 0.95 0.96 0.90 0.028 

 
that a factorial weight higher than 0.71 is considered as excellent, higher than 0.63 is rated as very good, higher 
than 0.55 is acceptable and inferior to 0.45 is considered poor. 

In the present study, the first order confirmatory factorial analysis of the 48 items of OMSAT-3 showed ex-
cellent factorial weights for 34 items, good factorial weights of 15 items and only one item has an acceptable 
factorial weight (the imagery sub-scale) (see Figure 1). 

The psychometric data always has non-normal multivariate distribution. Thus we tested the multivariate normal-
ity of the data by the Mardia coefficient. The results demonstrated non-normal distribution for both elites and 
non-elites (Multivariate Kurtosis =179.36; z = 6.15, p < 0.001).   
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Figure 1. First order confirmatory factor analysis of the OMSAT-3 Arabic 
version. All parameters are significant at the 0.05 level (G1 to CP4: 48 items of 
OMSAT-3; e1 to e48: items errors).                                      

 
The second order CFA aimed to test the ideal model elaborated from the initial version ranging the OMSAT-3 

subscales in 3 categories: 1) basic skills (goal setting, self confidence and commitment); 2) psychosomatic skills 
(stress reaction, fear control, relaxation and activation); 3) cognitive skills (imagery, mental practice, focusing, 
refocusing and competition planning).  

In accordance with the original version’s confirmatory analysis where all hypothesized relationships were 
significant and of acceptable magnitude, the results of second order CFA shows that the factorial weights of the 
loading factors and adjustment indexes are adequate to represent the model (see Table 1 and Figure 2) (Durand- 
Bush et al., 2001).  

The correlation between the scale’s components was carried out to examine whether it has excessive multi- 
colinearity between the factors. The Pearson correlation table indicates that all correlation coefficients are lower 
than 0.70 (see Table 3). 

4. Discussion 
The aims of the present study were 1) to show the sensitivity and the internal consistency of the Arabic version 
of OMSAT-3 for elites and non elites athletes, and 2) to examine the factorial structure of Arabic translated ver-
sion of the OMSAT-3 as a robust tool to evaluate mental skills in sport context. The results showed robust as-
sessments in term of sensitivity and internal consistency similar to original instrument and cross-cultural de- 
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Figure 2. Second order confirmatory analysis of the OMSAT-3 Arabic version. All parameters 
are significant at the 0.05 level.                                                       

 
Table 3. Correlations Matrix of the OMSAT-3 12 scales.                                                        

 1 2 3 4 5 6 7 8 9 10 11 12 

1-GS             
2-SC 0.390**            
3-CO 0.340** 0.446**           
4-SR 0.301** 0.247** 0.309**          
5-FC 0.312** 0.307** 0.319** 0.393**         
6-AC 0.245** 0.371** 0.327** 0.374** 0.403**        

7-RLX 0.230** 0.237** 0.236** 0.396** 0.368** 0.357**       
8-IMG 0.291** 0.297** 0.282** 0.296** 0.330** 0.291** 0.361**      
9-MP 0.225** 0.257** 0.228** 0.279** 0.332** 0.351** 0.363** 0.520**     

10-FOC 0.268** 0.224** 0.187** 0.252** 0.241** 0.267** 0.273** 0.333** 0.414**    
11-REF 0.251** 0.199** 0.148** 0.231** 0.239** 0.237** 0.293** 0.382** 0.402** 0.504**   
12-CP 0.177** 0.261** 0.162** 0.283** 0.247** 0.245** 0.274** 0.327** 0.326** 0.396** 0.373**  

**The correlation is significant for p = 0.01. 
 

veloped tools. In addition, the first and second factor CFA revealed that the factorial structure established in 
Arabic language confirmed the latent model of the postulated theory. 

The comparison between elite and non elite athletes was on line with various empirical studies trying to cha-
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racterize the elite athletes’ mental skills (Macnamara, 2013; Ghasemi, 2012). Initial work of McCaffery & Or-
lich (1989) and Mahonney et al. (1987) identified the mental skills leading to excellence in sport performance. 
Kendall et al. (1990) could highlight the effect of the mental training on the sport performance. In the two last 
decades, much of empirical research identified that mental skills are able to discriminate between the elite and 
the non-elite athletes in several sports disciplines. Similarly, Williams & Krane (2001) examined specific bibli-
ography and could identify some psychological characteristics to justify the Olympic success: they quote high 
confidence, self talk, commitment, goal setting and the control strategies. One year later, Gould et al. (2002) 
identified commitment, the goal setting and the motivation as useful factors to discriminate the elites from the 
other athletes.   

Other studies (for example: Durand-Bush et al., 2001, Gould et al., 1993a; 1993b) revealed that elite athletes 
use mental technical method like relaxation. Calmels et al. (2003) and Cumming & Hall (2002) demonstrated 
that elite athletes use much more the mental imagery techniques. Recent studies such as the work of Pashabadi 
et al. (2011), Salmela et al. (2009), Andrew et al. (2007) and Demuth et al. (2007) showed that mental skills 
such as motivation, stress reaction, fear control, self-confidence, relaxation, and mental effectiveness frame 
characterized the elite’s athletes.   

The results of the previous works concerning the mental skills are always linked to the social and cultural en-
vironment of the athletes.   

The indexes of adjustment resulting from the CFA in the first and the second order confirmed that the Arabic 
version of OMSAT-3 were adequate, robust and able to represent the initial model created by Durand-Bush et al. 
(2001) where the 12 scales model represented relevantly the covariance within the sample. Our version seems to 
represent the covariance within the sample in a more satisfactory manner than the original version. Moreover, 
the three broader conceptual components proposed in the original version are perfectly reproduced in our Arabic 
version. 

In this research we were incapable to validate the questionnaire on a larger population with the same ages as 
the original version. Also, it would be very useful to explore the mental skills deeper especially to find solutions 
and explanations to precocious talent abundant phenomenon. Low levels of mental skills predisposition are pre-
sented as the main causes. 

5. Conclusion 
This aim of this study is to evaluate the psychometric properties of a translated Arabic version of OMSAT-3 
among Tunisian athletes. Good psychometric properties of this version of OMSAT-3 were shown in the present 
research. The factorial structure showed acceptable model of the instrument. The development of this version 
gives the possibility for the psychologists and the coaches in the Arabic countries to use this preliminary transla-
tion to explore the mental skills of their athletes. Nevertheless, other empirical work and varied samples are ne-
cessary to approve definitively this version.  
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