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INTERACTION BETWEEN MENTAL SKILLS AND MOTIVATION IN PHYSICAL EDUCATION AND SPORT


Abstract
Mental skills and motivation are key factors in learning and performance. The aim of this work is to study the interaction between mental skills and different forms of motivation in physical education and sport. A sample of 202 high school students including 100 boys and 102 girls participated in this study. In order to assess mental skills, we used the Ottawa Mental Skills Assessment Tool (OMSAT-3) test and to assess different forms of motivation, we used the Sport Motivation Scale (SMS-28). The results of the principal component analysis (PCA) identified three components that we named: intrinsic commitment, cognitive-emotional control and extrinsic commitment.
Key words: mental skills, motivation, commitment, physical education and sport.

Résumé
Les habiletés mentales et la motivation sont des facteurs clés de l’apprentissage et de la performance.  L’objectif de cette étude est d’étudier l’interaction entre les habiletés mentales et les différentes formes de motivation en éducation physique et sportive. Pour ce faire, 202 lycéens dont 100 garçons et 102 filles ont participé à cette étude. Afin d’évaluer les habiletés mentales, nous avons utilisé le test de l’OMSAT-3 (Ottawa Mental Skills Assessment Tool) et pour évaluer les formes de motivation, nous nous sommes servis de l’échelle de motivation dans les sports (EMS-28). Les résultats de l’analyse en composantes principales ont permis de dégager trois composantes que nous avons nommé : engagement intrinsèque, contrôle cognitivo-émotionnel et engagement extrinsèque.
Mots clés : habiletés mentales, motivation, engagement, éducation physique et sportive

Introduction
The mental skills are defined like processes or techniques making it possible to control or direct thethoughts, the strategies, the feelings and the emotions essential to the performance (Smith and al, 2003). According to Durand-Bush and al. (2001) classified mental skills in three categories as follows: 
Fundamental skills are a fundamental and an essential skills for the regularity of performance, they also allow the development of other skills involved: Firstly the goal setting: corresponded to the development of an action plan designed to motivate and guide a person or group toward a goal (Burton, 1993; Locke and Latham, 1985); commitment: related to determination, perseverance and task intensity that the student devotes to carry out his goals (Orlick, 1992) and finally, Self-confidence: is one’s belief that he is capable to carry out his goals (Orlick, 1992; Vealey, 1986).   
Secondly Psychosomatic skills allow the regulation of mental and physical intensity contained: stress reactions: are the physiological responses to different kinds of pressure (environmental, internal…) (Martens, 1977); Fear control: is the ability to get used to situations or performance elements which cause fear or anxiety (Rotellaand Lerner, 1993); Relaxation: is a technique often used by people to reduce excitation (Zaichkowsky and Takenaka, 1993); Activation: is the ability to increase the level of energy (Zaichkowsky and Takenaka, 1993).  Thirdly Cognitive skills: Concentration: is the ability to direct and maintain one’s attention to the pertinent elements of performance (Orlick, 1992); Distraction control: is the ability to concentrate again after being confronted with external or internal distractions (Orlick, 1992); Mental imagery: consists in creating using clear images of the performance (Murphy andJoudy 1992); Mental practice: consists in practicing a physical skill using mental images which associate the different meanings (Murphy and Joudy 1992); Competition planning: conceive and use plans to guide thoughts, emotions and acts before, during and after the competitions (Orlick and Partington 1988).
Many studies have shown the place of motivation in the success of any learning (The Organisation for Economic Co-operation and Development : OECD, 2007; Pintrich, 2003). It can be defined as "a process of action directed toward a goal" (Pintrich and Schunk, 2002) or "a hypothetical construct used to describe the internal and / or external forces that produce the trigger, direction, intensity and persistence of behavior "(Vallerand and Thill 1993: 18).According to the theory of self-determination (Ryan and Deci, 2000), there are three main families of motivation: intrinsic motivation, extrinsic motivation and amotivation. In terms of intrinsic motivation, the student engages and participates in an activity for the pleasure and satisfaction that gives him (Deci, 1971, Deci and Ryan, 2002). It is expressed in three forms: knowledge, accomplishment and stimulation (Vallerand, 1997): the intrinsic motivation to knowledge when the student engages in a learning activity to discover and learn new things, the intrinsic motivation for accomplishment aspect when the student seeks to go beyond his limits and intrinsic motivation,the intrinsic motivation for stimulation aspectreflect when the subject participates in a task for the search of pleasant sensations.
As for extrinsic motivation, the student engages in a learning activity through external motives (Biddle et al., 2001). Extrinsic motivation is similar to intrinsic motivation in terms of self-determinism, it is expressed in four forms:External regulation, Introjected regulation, Identified regulation and Integrated regulation.Extrinsic motivation with integrated regulation (Deci and Ryan, 1985b) implies that the student engages freely in an activity because he perceives a relative concordance between the activity and its internal motives (Dupont et al., 2009). Extrinsic motivation with identified regulation implies that the pupil participates because he judges that the activity is valid for him and that he has identified his needs through his commitment (Ryan and Deci, 2000).Extrinsic motivation with introjected regulation when the individual engages in an activity to avoid negative feelings or seek the approval of others (Biddle et al., 2001). Extrinsic motivation with external regulation implies that the subject's participation is purely defined by external elements such as material rewards or avoidance of punishment (Ryan and Deci, 2000).
Finally, amotivation, occurs when the student has very low levels of motivation towards any given task. He will display neither intrinsic nor extrinsic based behavior (Ryan and Deci, 2000).
The aim of this study is to determine the interaction between mental skills and different forms of motivation in physical education and sport.

Methodology
Participants
The study was carried out in January and February 2015 in a Moroccan high school situated in Sidi Slimane province that belongs to Rabat-Salé-Kenitra region in the North West of Morocco.The studied classes were chosen randomly.We conducted our study with a sample of 202 high school students, including 100 boys (mean age = 17 ± 1.2 years) and 102 girls (mean age = 16 ± 1.3 years). They represent all the academic levels of the qualifying cycle and all the sectors.
Measure of mental skills 
[bookmark: _Toc471807199]Ottawa Mental Skills Assessment Tool (OMSAT-3): We used the fresh version 3 of the Ottawa Mental Skills Assessment Tool (OMSAT-3), with 48 Items (Durand-Bush and al. 2001). It evaluates twelve mental skills ranked by the authors (Durand-Bush and al. 2001) as follows: Fundamental skills (goal setting, self-confidence, commitment), psychosomatic skills (stress reaction, fear control, relaxation and activation) and cognitive skills (concentration, distractions control, imagery,mental practice, competition planning). The scores of the 12 scales correspond to the means of self-evaluation of 4 affirmations, in a Likert scale of 7 choices (from totally disagree to completely agree). The test has good psychometric properties (Durand-Bush et al., 2001).
Measure of motivation
The Sport Motivation Scale (SMS-28): Student motivation in physical education and sport was measured using the scale of motivation in sports (Brière et al., 1995). This tool consists of 28 items divided into seven subscales to measure different forms of motivation. For each item, the student positions himself on a seven-point Likert scale according to his degree of correspondence with the different statements. For example, it surrounds the number 1 if the affirmation "does not correspond to it at all" and it surrounds the number 7 if it "corresponds to it". The test has good psychometric properties (Brière et al., 1995)
Statistical analysis  
We used the Pearson Correlation Coefficient and PCA to assess the interaction between mental skills and different forms of motivation.

Results
Interaction between mental skills and forms of motivation
In order to study the association between mental skillsand forms of motivation, we applied PCA which revealed three components that represent 53% of total inertia. Table 1 reports the correlation coefficients between the original variables while Table 2 reports the correlation between these variables and the three main components.
Table 1: Correlational analysis between mental skills and forms of motivation
	
	IMK
	IMA
	IMS
	EMId
	EMIn
	EMER
	AM

	GS
	
	0.487**
	0.414**
	0.317**
	0.383**
	0.535**
	0.268**
	-0.300**

	COM
	
	0.375**
	0.321**
	0.274**
	0.352**
	0.520**
	0.356**
	-0.286**

	SC
	
	0.516**
	0.507**
	0.387**
	0.339**
	0.493**
	0.223**
	-0.335**

	SR
	
	-0.142*
	-0.079
	-0.209**
	-0.094
	-0.011
	-0.089
	-,114

	FC
	
	0.005
	0.118
	-0.088
	0.013
	0.051
	-0.164*
	-0.211**

	REL
	
	0.265**
	0.253**
	0.318**
	0.269**
	0.436**
	0.263**
	-0.128

	ACT
	
	0.287**
	0.346**
	0.327**
	0.217**
	0.336**
	0.143*
	-0.201**

	CON
	
	-0.148*
	-0.092
	-0.065
	0.057
	0.043
	-0.133
	-0.127

	DC
	
	-0.019
	0.039
	-0.116
	0.120
	0.019
	-0.012
	-0.161*

	MI
	
	0.446**
	0.487**
	0.381**
	0.306**
	0.416**
	0.126
	-0.180*

	MP
	
	0.456**
	0.455**
	0.379**
	0.343**
	0.522**
	0.249**
	-0.247**

	POC
	
	0.531**
	0.473**
	0.328**
	0.284**
	0.417**
	0.246**
	-0.235**


**. The correlation is significant at the 0.01 level (bilateral).
*. The correlation is significant at the 0.05 level (bilateral).
IMK: Intrinsic Motivation to Knowledge; IMA: Intrinsic motivation to Accomplishment; IMS: Intrinsic Motivation to Stimulation; EMId: Extrinsic Motivation with Identified regulation; EMIn: Extrinsic Motivation with Introjected regulation; EMER: Extrinsic motivation with external regulation; AM: Amotivation ; GS: Goal setting; COM: Commitment; SC: Self-confidence; SR: Stress reactions; FC: Fear Control; REL: Relaxation; ACT: Activation; CON: Concentration; DC: Distraction Control; MI: Mental Imagery; MP: Mental practice; POC: Planning of competitions.
Table 2: Principal components analysis results
	
	Components

	
	1
	2
	3

	MIK
	0.689
	-0.147
	0.086

	MIA
	0.677
	-0.032
	0.071

	MIS
	0.566
	-0.210
	0.098

	EMId
	0.539
	0.049
	0.521

	EMIn
	0.698
	0.088
	0.208

	EMER
	0.394
	-0.192
	0.594

	AM
	-0.416
	-0.335
	-0.294

	GS
	0.806
	0.055
	-0.080

	COM
	0.706
	0.060
	0.111

	SC
	0.776
	0.067
	-0.097

	SR
	-0.148
	0.636
	0.070

	FC
	0.094
	0.673
	-0.241

	REL
	0.601
	0.084
	-0.177

	ACT
	0.600
	0.163
	-0.306

	CON
	-0.066
	0.743
	0.072

	DC
	0.058
	0.710
	0.147

	MI
	0.750
	0.014
	-0.340

	MP
	0.824
	-0.053
	-0.219

	POC
	0.750
	-0.167
	-0.172



MIK: Motivation intrinsic to knowledge; MIA: intrinsic motivation to accomplishment; MIS: Motivation intrinsic to stimulation; EMId: Extrinsic motivation with identified regulation; EMIn: Extrinsic motivation with introjected regulation; EMER: Extrinsic motivation with external regulation; AM: Amotivation.GS: Goal setting; COM: Commitment; SC: Self-confidence; SR: Stress reactions; FC: Fear Control; REL: Relaxation; ACT: Activation; CON: Concentration; DC: Distraction Control; MI: Mental Imagery; MP: Mental practice; POC: Planning of competitions.

From Tables 1 and 2, we can say that:Component 1, which represents 35.11% of the total inertia, is more correlated with the variables: MIK, MIA, MIS, EMId, EMIn, GS, COM, SC, REL, ACT, MI, MP, POC, that is, this component encompasses the three forms of intrinsic motivation, the two most self-determined forms of extrinsic motivation, basic mental skills, two psychosomatic skills (REL, ACT), and three cognitive skills (MI, MP, POC). The link that might bring these variables together is that they all have a self-determined aspect, require thought management and demonstrate an internal commitment. Therefore, this component could be called: Intrinsic commitment.
Component 2, which represents 11.67% of the total inertia, is more correlated with the variables: SR, FC, CON, DC. Indeed, stress response and fear control are psychosomatic skills that require emotional control. Concentration and distraction control are cognitive skills that require cognitive control. We can name this component: Cognitive-emotional control.
Component 3, which represents 6.37% of the total inertia, is more correlated with the EMER variable. It is a form of non self-determined motivation where commitment is determined by external motives. We can name this component: Extrinsic commitment.
The three components of the PCA can be represented as follows:

Discussion
The purpose of this work was to study the interaction between mental skillsand different forms of motivation in physical education and sport.The study of the interaction between mental skills and motivation has distinguished three components: Component 1 includes self-determined forms of motivation, basic mental skills, and two psychosomatic skills namely relaxation and activation and three cognitive skills that are mental imagery, mental practice and planning of competition.
Indeed, according to achievement goal theory (Nicholls, 1989, Duda, 2005), intrinsic motivation is closely associated with the goal of involvement in the task also called goal of mastery. However, the latter allows a high commitment. In the same sense, in the field of education, self-esteem, the main component of which is self-confidence, is positively related to mastery goals (Salomon et al., 2005), implying that self-confidence is associated with the goals of mastery and therefore self-determined motivation.On the other hand, commitment is expressed in three dimensions: behavioral, affective and cognitive. As mentioned earlier, the behavioral dimension refers to how the student interacts in their school environment (Jimerson et al., 2003), with commitment being translated into behavior. However, this behavior for it to be triggered, it needs internal forces that are self-determined motivation.In terms of the affective dimension of engagement, it refers primarily to the sense of belonging to the school (Fredericks et al., 2004) which is considered one of the main nutrients of self-determined motivation. 
Furthermore, the cognitive dimension refers on the one hand to cognitive investment in learning and on the other hand to self-regulation of learning (Jimerson et al., 2003). This means that this aspect of engagement translates into more appropriate strategies such as mental imagery, mental practice, and planning. From all of this, we can conclude that engagement is the crossroads of these variables and demonstrates internal control, which is why we proposed to name this component "intrinsic commitment".
Otherwise, the component 2 is the interaction between certain psychosomatic skills (stress reactions and control of fear) and other cognitive skills (concentration and distraction control). Indeed, these psychosomatic skills testify to emotional control, while cognitive skills testify to cognitive control. Thus, in a stressful situation or fear, often we lose our concentration and we are no longer able to control what is happening around us. Itappears that these aspects require  in the same time an emotional control and a cognitive control. It is in this sense that we have proposed to name this component "cognitive-emotional control".
Finally, component 3 contains externally regulated extrinsic motivation. It is a form of non self-determined motivation where commitment is determined by purely external motives. We chose to name this component "extrinsic commitment".

Conclusion
There is a strong relationship between mental skillsand different forms of motivation. This result will in perspective develop a test that assesses both mental skills and forms of motivation whose components will be intrinsic commitment, cognitive-emotional control and extrinsic commitment.
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Cognitive-emotional control


SR, FC, CON, DC


Extrinsic commitment
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