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Dropout in Female Handballers  2  ABSTRACT      The purpose of this study was to test a motivational model of sport dropout that integrates the 4 stage-causal sequence proposed by the Hierarchical Model of Vallerand (1997) and elements from achievement goal theory (Nicholls, 1989).  The model posits that a task involving motivational climate facilitates, while an ego-involving climate undermines, perceptions of competence, autonomy, and relatedness.  In turn, feeling incompetent, non autonomous, and unrelated to others undermines self-determined motivation toward handball which leads to the intention of dropping out of handball.  Finally, such intentions are implemented later on.  Three-hundred and thirty-five females handballers completed a motivation questionnaire and were followed for 21-months.  Results  from structural equation modeling analyses provided basic support for the model.  Findings are discussed in light of their theoretical and applied implications.   Running head: Dropout in Female Handballers  KEY WORDS : Dropout - Sport - motivation - Self-determination - Female athlete - Hierarchical model 



Dropout in Female Handballers  3  In France, as in many western countries more and more people engage in sport (see for example, Ewing & Seefeldt, 1996; Russell, Allen, & Wilson, 1996; Wankel & Mummery, 1996). In 1997, 14 million individuals were registered in French sporting federations (Data of the Ministry for Youth and Sports, 1997). However, this massive passion for sport masks a paradox: a massive number of teenagers, particularly girls, drop out from sport every year (Gould, 1987; Russell et al., 1996; Sallis & Patrick, 1996; Wankel & Mummery, 1996). For example, 50% of Frenchwoman handball players, drop out between 13 and 15 years of age (Guillet & Sarrazin, 1999, unpublished data, University of Grenoble, France). Given the multiple benefits of the regular practice of physical activity revealed in many studies (see Martinsen & Stephens, 1994, for a review), it is unfortunate that a large number of children and teenagers terminate their participation in a physical activity. Moreover, some experts identified adolescents as a group “at risk” due to declining physical activity and subsequent health-related behaviour and outcomes (Sallis & Patrick, 1996). If the goal is to increase the physical activity level of the teenage population, more research is needed with regard to factors related to their physical activity.  A key variable to look at when attempting to predict sport participation is motivation (Vallerand, Deci, & Ryan, 1987; Vallerand & Losier, 1999; Vallerand & Rousseau, 2001).  “Motivation represents the hypothetical construct used to describe the internal and/or external forces that produce the initiation, direction, intensity, and persistence of behaviour” (Vallerand & Thill, 1993, p. 18, translated by the authors).  Various motivational theories can be useful with respect to the study of sport dropout (see Gould, 1987; Weiss & Chaumeton, 1992; Sarrazin & Guillet, 2001, for reviews). However, a model that seems particularly well suited to study the dropout issue is the 



Dropout in Female Handballers  4  Hierarchical Model of Intrinsic and Extrinsic Motivation (HMIEM, Vallerand, 1997; Vallerand & Ratelle, in press). Drawing its roots in self-determination theory (Deci & Ryan, 1985, 1991, 2000), the HMIEM model has furthered our understanding of motivational processes involved in the dropout issue in education (Vallerand, Fortier, & Guay, 1997) and has received much support in the field of sport and physical activity (see Vallerand & Grouzet, 2001; Vallerand & Perreault, 1999; Vallerand & Rousseau, 2001). The model makes a number of propositions with respect to the determinants and consequences of motivation.  Among other things,  the model proposes a 4 stage-causal sequence: “Social factors →  Psychological Mediators → Types of Motivation → Consequences”. Because such a sequence has led to the prediction of high school dropout (Vallerand et al., 1997), it will serve as the basis of the present study.  The model is described below.  Types of Motivation: From a Dichotomy to a Continuum of Sport Motives Early research on intrinsic and extrinsic motivation emphasised the dichotomy between the two concepts. However, in line with Self-Determination Theory (Deci & Ryan, 1985, 1991, 2000; Ryan & Deci, 2000), the HMIEM model considers that this dichotomy is insufficient to adequately depict human behaviour. It views motivation in terms of varying degrees of self-determination, thereby leading to a continuum of different types of motives. The highest level of self-determination is assumed to be inherent in intrinsic motivation. This refers to doing an activity for the pleasure it provides or for its own sake (Deci, 1971). Vallerand and his colleagues (Pelletier, Fortier, Vallerand, Tuson, Brière, & Blais, 1995; Vallerand, 1997; Vallerand et al., 1992, 1993 ; Vallerand & Losier, 1999) have proposed the existence of three forms of intrinsic motivation : intrinsic motivation toward knowledge (which involves engaging 



Dropout in Female Handballers  5  in sport for the pleasure and satisfaction that one experiences while learning, exploring or trying to understand something new), toward accomplishment (which results from practising a sport for the pleasure and satisfaction of out-doing oneself, and the process of trying to reach new personal objectives), and toward experiencing stimulation (which refers to engaging in sport in order to experience stimulating sensations (e.g., sensory pleasure, aesthetic experiences, as well as fun and excitement) derived from one's engagement in the activity).  On the other hand, extrinsic motivation is instrumental in nature and is experienced when someone engages in an activity as a means to an end. However, unlike some perspectives that view extrinsically motivated behaviour as invariantly non-autonomous, three major types of extrinsic motivation have been proposed (Deci & Ryan, 1985, 1991; Ryan, Connell, & Deci, 1985; Vallerand, 1997), which vary in terms of the level of self-determination inherent in each one. From lower to higher levels of self-determination, they are external regulation, introjected regulation, and identified regulation. External regulation ‘… is the classic case of extrinsic motivation in which people’s behaviour is controlled by specific external contingencies. People behave in order to attain a desired consequence such as tangible rewards or to avoid a threatened punishment’ (Deci & Ryan, 2000, p. 236). An athlete who participates in sport in order to receive trophies and awards or to avoid negative consequences (e.g., criticisms or punishments from parents) is acting out of external regulation. Whereas with external regulation control of behaviour comes from contingent consequences that are administered by others, with introjected regulation, contingent consequences are administered by  individuals to themselves. As stated by Deci and Ryan (2000): ‘Introjection represents a partial internalisation in which regulations are in the person 



Dropout in Female Handballers  6  but have not really become part of the integrated set of motivations, cognitions, and affects that constitute the self’ (p. 236). Introjected reasons for doing an activity are typified by “should” and “must”. The prototypic examples are contingent self-worth (pride) or threats of guilt and shame (Deci & Ryan, 2000). An  athlete who says that s/he is practising sport “Because I would feel bad if I was not taking time to do it” displays introjected regulation. Finally, when motivated out of identified regulation, the athlete choicefully decide to engage in behaviour that is not interesting per se, but nevertheless important, because it helps him/her reach valued personal goals. In other words, the activity is still performed for extrinsic reasons, but it is internally regulated and self-determined. Athletes who participate “Because it is a good way to learn lots of things which could be useful to me in other areas of my life” exemplifies identified regulation.     Finally, a third motivational concept is necessary to provide a more complete account of human behaviour. This concept, termed amotivation (Deci & Ryan, 1985, 2000) refers to behaviour that is neither intrinsically nor extrinsically motivated, and which is situated at the lowest level of the self-determination continuum. Quite similar to the concept of learned helplessness (Abramson, Seligman, & Teasdale, 1978), amotivation refers to perceptions of lack of contingency between actions and outcomes.  This is likely to occur when individuals experience feelings of incompetence and lack of control (Deci & Ryan, 1985, 2000).  For instance, athletes who say that they really don’t know why they play handball any more are displaying amotivation toward their sport.   In sum, the HMIEM underlines five different types of motivation organised in terms of the extent to which the motivations are autonomous or emanate from the self (i.e., are self-determined). Intrinsic motivation is highly autonomous and represents the 



Dropout in Female Handballers  7  prototypic instance of self-determination, whereas amotivation is the least self-determined type of motivation. Identified regulation, introjected regulation and external regulation are three different forms of extrinsic motivation ordered from higher to lower levels of self-determination, that fall between intrinsic motivation and amotivation. Much research now supports the self-determination continuum in the realm of sport (see Vallerand & Losier, 1999, for a review). Social Factors as Determinants of Sport Motivation: The Coach’s Behaviour Social factors are expected to influence motivation (Vallerand, 1997). In sport contexts, coaches’ behaviour can have a crucial impact on athletes’ motivation (Vallerand & Losier, 1999). Coaches design practice sessions, group children, give recognition, evaluate performance, share their authority and they shape the sport setting. In sum, they establish a “motivational climate” (Ames, 1992) which can have an important impact on athletes’ self-determined motivation. Researchers have mostly been interested in the effects of two interactive styles: a controlling style, one in which the coach acts in a coercive, pressuring, authoritarian way and an autonomy-supportive style, where the coach supports freedom, encourages autonomy and implicates individuals in the decision process. Results in contexts as diverse as education (Deci, Schwartz, Sheinman, & Ryan, 1981; Gottfried, Fleming, & Gottfried, 1994; Vallerand et al., 1997), sport (Goudas, Fox, Biddle, & Underwood, 1995; Pelletier et al., 1995; Pelletier, Fortier, Vallerand, & Brière, in revision) and work (e.g., Pelletier & Vallerand, 1996) revealed that supervisors who adopt an autonomy-supportive style produce an increase in self-determined forms of motivation (intrinsic motivation and identified regulation), but also a decrease in amotivation and external regulation. On the other hand, supervisors who adopt a controlling style produce a decrease in self-determined 



Dropout in Female Handballers  8  forms of motivation, but also an increase in amotivation and in certain cases external regulation (see, Vallerand, 1997, for a review). More recently, task or ego involving climates were also suggested as a context that could have an impact on athletes’ motivation. These variables are related to achievement goal theory (AGT; Ames, 1992; Dweck, 1986; Nicholls, 1989; see, Duda, 2001; Duda & Hall, 2000; Roberts, 2001; Roberts, Treasure, & Kavussanu, 1997, for reviews in sport context). The central tenet of AGT is that the goal of an individual is to strive to demonstrate competence in achievement contexts. The existence of two independent goals is now acknowledged. In the first case (labelled task involvement), the goal of the individual is to master tasks, to solve problems or to make progress. In the second case (labelled ego involvement), the goal of the individual is to demonstrate of a high ability or to avoid of being perceived as incompetent. AGT generally considers that a person’s goal in a particular setting is a function of situational and dispositional (task and/or ego orientation) factors. Situational factors, like the coach’s behaviour, can be more or less task and/or ego involving (see, Duda, 2001, for a review). Emphasis on the learning process, investment, progress, and the promotion of cooperation among team members constitute examples of task-involving structures of the climate. By contrast, emphasis on competition where “winning is everything”,  mistakes are punished,  reinforcement and attention are differentially provided as a function of ability level, and where rivalry is fuelled among players of the same team constitute examples of   an ego-involving climate.  AGT suggests that the development of intrinsic motivation is most likely when task involvement is encouraged, because an individual invests in an activity for its own sake and thus, considers it to be an end in itself (Nicholls, 1989). In contrast, when ego involvement is encouraged, the self-



Dropout in Female Handballers  9  determined motivation decreases, because (1) the activity becomes a means to an end (Nicholls, 1989), (2) the successful outcomes are perceived as less under the person’s volitional control (Duda & Hall, 2000), and (3) a feeling of pressure to maintain self-esteem is experienced (Ryan & Deci, 2000). Several correlational studies have provided support for the association between achievement goals (dispositional goals and/or perceived achievement climate) and intrinsic motivation.  In general, these studies have shown that task-involvement is positively related to intrinsic motivation while ego-involvement is not, or is moderately and negatively related to it (see, Duda, 2001; Duda & Hall, 2000; Ntoumanis & Biddle, 1999, for reviews). In addition, a number of experimental studies have shown that relative to task-involvement, ego-involving manipulations produce significantly lower levels of intrinsic motivation (e.g., Butler, 1988; Harackiewicz, Abrahams, & Wageman, 1987; Ryan, 1982; Ryan, Koestner, & Deci, 1991; Vallerand, Gauvin, & Hallivell, 1986; see, Rawsthorne & Elliot, 1999, for a meta-analytic review). Psychological Mediators The impact of social factors on motivation is hypothesised to take place mainly through people’s perceptions of social events (Vallerand, 1997). In other words, it is not the objective context which counts, but how an individual perceives it. Thus, the HMIEM model posits that peoples’ perceptions of autonomy, competence, and relatedness constitute mediators of the effects of social factors on their intrinsic motivation, because these perceptions relate to fundamental human needs that individuals seek to satisfy (Connell & Wellborn, 1991; Deci & Ryan, 1985, 1991; Vallerand, 1997). Consequently social factors that facilitate feelings of competence, autonomy or relatedness will increase intrinsic motivation, whereas those that impair such perceptions will have a 



Dropout in Female Handballers  10  negative effect on intrinsic motivation and self-determined forms of motivation and will facilitate non-self-determined forms of motivation and amotivation (Vallerand, 1997). In the sport context, coaches’ behaviour is expected to have important effects on athletes’ motivation through the influence the very climate they help create will have on athletes’ perceptions of competence, autonomy, and relatedness. Results from a recent study (Blanchard & Vallerand, 1996, Perceptions of competence, autonomy, and relatedness as psychological mediators of the social factors – contextual motivation relationship; unpublished manuscript, University of Quebec at Montreal) with basketball players provided support for the mediating hypothesis. A path analysis revealed that the more the coach was perceived as autonomy-supportive by his or her athletes, the more competent, autonomous, and related to the team they felt. In turn, athletes’ perceptions of competence, autonomy, and relatedness had positive effects on their self-determined motivation towards basketball. Dropping Out of Sport as a Motivational Consequence The fourth stage of the  HMIEM corresponds to the affective, cognitive and behavioural consequences of motivation (Vallerand, 1997; Vallerand & Losier, 1999). Several studies over the past two decades (see Ryan, 1995; Vallerand, 1997, for reviews) have shown that self-determined forms of motivation (intrinsic motivation and identified regulation) are positively associated with positive consequences (e.g., enhanced learning, greater interest, greater effort, better performance, etc.), whereas least self-determined forms of motivation (external regulation and amotivation) are associated with negative outcomes. In addition, some laboratory studies have revealed that individuals who are induced to participate in an activity for extrinsic reasons (i.e., are motivated in a non self-determined way) persist less during a free-choice period than 



Dropout in Female Handballers  11  those who are intrinsically motivated (see, Deci & Ryan, 1985; Pelletier & Vallerand, 1993, for a review). This is especially likely to be the case when subsequent engagement in the activity is not compulsory (Vallerand et al., 1997).   In the academic domain two studies (Vallerand & Bissonnette, 1992; Vallerand et al., 1997) investigated the problem of drop-out using some of the elements of the HMIEM model.  In a first study, Vallerand and Bissonnette (1992) conducted a prospective study with 1042 college students to determine the predictive effects of different forms of academic motivation (measured at Time 1 – in September) on behavioural persistence in  a course (measured at Time 2 – in January). They found that students who had persisted in the course had previously reported higher levels of self-determined forms of regulation (intrinsic, identified regulation) and lower levels of non self-determined types of regulation (external, amotivated) than students who had dropped out. In the second study, Vallerand et al. (1997) tested a motivational model of high school dropout using a one-year prospective design, with 4,537 students. They found that the less autonomy supportive the teachers’, parents’ and school administration’s behaviour, the less positive were students’ perceptions of competence and autonomy. In turn, negative perceptions of autonomy and competence led to low levels of self-determined school motivation which translated into intentions to drop out of high school, and later on, to actual dropout behaviour.  In the sport domain, only one study to our knowledge tested dropout from the current perspective. Using a prospective 3 wave design, Pelletier et al. (in revision) found support for some elements of the causal sequence proposed by Vallerand (1997). Specifically, perceptions of coaches’ controlling interpersonal behaviour facilitated higher levels of non self-determined types of regulation while autonomy-supportive 



Dropout in Female Handballers  12  coaching behaviour was associated to higher levels of self-determined motivation. Moreover, self-determined types of motivation at Time 1 were associated to higher levels of persistence at both Time 2 (10 months later) and Time 3 (22 months later) while the opposite took place for the non self-determined forms of motivation at both Time 2 and Time 3.  However, this study did not assess athletes’ perceptions of competence, autonomy, and relatedness nor their intentions of dropping out. The Present Study This study pursued two main goals. The first was to test the 4-stage causal sequence proposed by the HMIEM (Vallerand, 1997), to explain the dropout phenomenon in female handball. Although several studies from the motivational literature support the different parts of the sequence, no study so far has tested the model in its entirety. This applies to the three studies on dropout. Although they all included the more or less self-determined form of motivation and the motivational consequences, the social determinants (Vallerand & Bissonnette, 1992) and certain mediators like relatedness (Vallerand et al., 1997) or even the three mediators altogether (Pelletier et al., in revision; Vallerand & Bissonnette, 1992) were not ascertained. The present study, therefore, provides a more thorough test of the causal sequence involving all elements while using a 21-month prospective design and structural equation modelling (SEM). Overall, we believe that the present study should allow us to better understand the psychological processes involved in dropping out of sport as well as provide a test of intrinsic-extrinsic motivation theory and research, which underlies the motivational model.  The second purpose of this study was to integrate elements of the Hierarchical Model with achievement goal theory.  Few empirical examinations have been conducted 



Dropout in Female Handballers  13  integrating the two conceptual models. There is some research that has examined connections between achievement goals and intrinsic motivation (assessed by the IMI or the interest/satisfaction scale; see above). Nevertheless, as Duda & Hall (2000) have proposed, to have a comprehensive understanding of the motivational processes involved, it is necessary to go beyond these simple associations and to consider how intrinsic and extrinsic facets of motivation and perceptions mediate the relationship involving perceived climate and behavioural outcome. The rare studies conducted so far (e.g., Biddle, Soos, & Chatzisarantis, 1999; Brunel, 1999) reveal that a task-involving climate (and/or orientation) predicts self-determined forms of motivation (intrinsic motivation and identified regulation) while ego-involving climate (and/or orientation) predicts non self-determined forms of motivation (amotivation and external regulation).   In the present study, it was hypothesised that the social context would influence athletes’ perceptions of competence, relatedness, and autonomy. Specifically, the more ego-involving the motivational climate instilled by the coach, the less positive athletes’ perceptions of competence, relatedness, and autonomy were expected to be.  By contrast, the more task-involving the climate, the more positive such perceptions should be.   In turn, perceptions of competence, relatedness, and autonomy were expected to be positively associated with self-determined motivation towards handball. Finally, low levels of self-determined motivation were expected to lead to the development of intentions to eventually drop out of handball.  Research in the attitude literature reveals that intentions represent a proximal predictor of behaviour (Ajzen & Fishbein, 1980; Ajzen, 1985, 1996; Eagly & Chaiken, 1993), particularly in the field of leisure (e.g., Ajzen & Driver, 1992) and exercise (e.g., Fortier & Grenier, 1999; Kimiecik, 1992). 



Dropout in Female Handballers  14  Consequently, intentions to quit handball were expected to lead to actual dropout behaviour, and to mediate the effect of behavioural regulations on actual behaviour. Method Participants  Participants were 335 French handball females between the ages of 13 and 15 years (M= 14.07 years, SD = 0.79 years). These athletes came from 53 different teams from a French league. They were ranked at the regional level and were training an average of four hours a week.  Questionnaire  The questionnaire was made up of five parts. In the first part of the questionnaire, participants indicated their date of birth, years of handball experience, competition level and their number of hours of training per week. Following parts of the questionnaire assessed (1) the motivation of the players for handball, (2) perceptions of motivational climate emphasised by the coach,1 (3) motivational mediators, and (4) future sport intentions. Participants were asked to indicate to what extent they agree or disagree with each item by using a 7-point answer format, anchored by strongly disagree (1) and strongly agree (7). All summary scores were calculated by averaging the items within a scale (with negative items reverse coded).  The Sport Motivation Scale. Players completed the French version of the Sport Motivation Scale (SMS; Pelletier, Vallerand, Fortier, Tuson, Brière, & Blais, 1995) namely “L'Échelle de Motivation dans les Sports” (EMS; Brière, Vallerand, Blais & Pelletier, 1995), which assesses participants’ motivation toward the sport. In the SMS and EMS, athletes are asked “Why do you practice your sport”. They are provided with 28 items presented in the form of answers to that question. These items assess the 



Dropout in Female Handballers  15  constructs of amotivation, three types of extrinsic motivation (external, introjected, identified regulation), and three types of intrinsic motivation (to know, toward accomplishments, to experience stimulation). Recent studies (see Vallerand & Fortier, 1998, Vallerand & Losier, 1999, for a review) confirmed the factor structure of the scale and revealed satisfactory level of internal consistency as well as adequate test-retest reliability. In the present study, Cronbach alphas of the seven subscales ranged from .68 to .83. Subscales can be used separately or in combination to form a summary score called the self-determination index (Grolnick & Ryan,1987; Ryan & Connell, 1989; Vallerand, 1997).   Perceived motivational climate emphasised by the coach . Participants completed the modified French version of the Perceived Motivational Climate in Sport Questionnaire (PMCSQ), namely ‘L'Échelle de Perception du Climat Motivationnel’ (EPCM; Biddle, Cury, Goudas, Sarrazin, Famose & Durand, 1995; Cury, Biddle, Famose, Goudas, Sarrazin & Durand, 1996).  The PMCSQ is a scale developed by Duda and colleagues (e.g., Duda & Whitehead, 1998; Seifriz, Duda, & Chi, 1992; Walling, Duda, & Chi, 1993) to assess players’ perceptions of the degree to which their teams’ motivational climates were characterised by an emphasis on task- or ego- goals. Specifically, the French version of the PMCSQ is a 18-item questionnaire hierarchically ordered to assess the perceived motivational climate in terms of two higher order factors, namely Task- and Ego-involving climate, and five lower order factors, two assessing the task-involving climate, and three the ego-involving nature of the achievement context. Task-involving dimensions consist of items reflecting an emphasis on ‘promotion of learning by coach’ (e.g., “The coach encourages you to work on weaknesses ”) and ‘pursuit of progress by athletes’ (e.g., “Players try to learn new skills 



Dropout in Female Handballers  16  ”). Ego-involving dimensions consist of items reflecting an emphasis on ‘pursuit of comparison by athletes’ (e.g., “Players feel good when they do better than teammates”), ‘worries about mistakes’ (e.g., “Players are afraid to make mistakes”) and ‘limited recognition’ (e.g., “The coach pays most attention to the stars”). When completing the EPCM, the athletes were asked to respond by making reference to what it was like playing on their particular teams over the course of the season. In previous research, this scale has been found to be valid and reliable (Biddle et al., 1995; Cury et al., 1996). For the purposes of the present study, the two higher order factors of the EPCM (namely Task- and Ego-involving climate) were utilised in all subsequent analyses (Cronbach alpha coefficients for task and Ego involving climate subscales were .84 and .75, respectively).  Motivational mediators. To assess perceived handball competence, a 4-item questionnaire (e.g., “I consider myself to be a good player”) adapted from the Perceived Competence in Life Domains Scale (PCLDS, Losier, Vallerand, & Blais, 1993) was used. PCLDS assesses perceptions of competence toward various life domains, including education and leisure, and has been found to be highly reliable and valid. In this study, the Cronbach alpha coefficient was .80.  To assess the participants’ feeling of autonomy in handball environment, a 3-item questionnaire (e.g., “I feel controlled at handball”; this scale used reverse scoring) adapted from the Perceived Autonomy Toward Life Domains Scale (PALDS, Blais, Vallerand, & Lachance, 1990, unpublished manuscript, University of Quebec at Montreal) was used. PALDS assesses one’s perceptions of autonomy in different life domains, including education and leisure, and has been found to be reliable and valid. In this study, the Cronbach alpha coefficient was .58.2  



Dropout in Female Handballers  17  To assess perceived handball relatedness, a 4-item questionnaire (e.g., “I feel attached to the girls on my team”) adapted from the Feelings of Relatedness Scale (FRS; Richer & Vallerand, 1998) was used.  The FRS assesses one’s perceptions of relatedness in the work place, and has been found to be reliable and valid. In this study, the Cronbach alpha coefficient was .91.  Future sport intentions. In the fifth part of the questionnaire, participants were asked to complete four items (based on the work of Ajzen & Driver, 1992) that measured their future sport intentions (e.g., “I often consider dropping out of handball”, reverse scoring). This subscale was found to possess adequate internal consistency (α = .88). Procedure.  The handball competitive year in France usually starts at the beginning of September and finishes at the end of June. Towards the middle of the season (in February 1998), the questionnaire was sent to the 625 13 to 15-year old players of a French handball league. A postage-paid reply envelope was also provided. A letter accompanying the questionnaire explained that the purpose of the study was to know more about why girls played handball and how they reacted to this sporting experiment. It was clearly stated to participants that anonymity and confidentiality of their answers would prevail at all times. Three hundred and thirty five questionnaires were returned (for a 54 % return rate). The major dependent variable was dropping out of handball. This was defined as the non-re-registration of an athlete for the sport of handball after the beginning of the season, whatever the reason. Thus, twenty-one months later, i.e. after the beginning of the 1999/2000 season, the French Federation of Handball was contacted in order to establish a list of players registered for the year. People who did 



Dropout in Female Handballers  18  not re-register were contacted by phone to ensure that they did not practise the activity any more. Throughout these procedures, a total of 74 drop-out cases was identified (for a 22% dropout rate).   Results  Two sets of analyses were carried out. The first set focused on the differences between  drop-out and persistent athletes on the different subscale means. The second set of analyses tested the 4-stage causal sequence proposed by the HMIEM (Vallerand, 1997). Our primary method of analysis was SEM (LISREL 8; Jöreskog & Sörbom, 1996). This method, which is particularly useful in longitudinal research (Bentler, 1980), allows examination among all the constructs involved in a model using a latent representation of constructs that is not influenced by errors of measurement.  Motivation Toward Sport and Behavioural Intentions  A 2 (player status: dropout vs. persistent) ✕ 7 (type of sport motivation) analysis of variance (ANOVA) with repeated measures on the motivation variable was performed on the data. This design allows one to test for the presence of a Type of player x Motivation interaction, in which dropout athletes are expected to score lower than persistent players on self-determined forms of motivation (i.e., intrinsic motivation and identified regulation) but higher on non-self-determined types of motivation (especially amotivation). It should be noted that to correct for positively biased F tests due to repeated measures (Kirk, 1984), we used the Greenhouse-Geisser formula. Results revealed a significant main effect for sport motivation, F(6, 1998) = 426.89, p < .0001. Neuwman-Keuls post hoc analyses revealed that the seven motivational subscales were significantly different from one another. The most important forms of motivation for participants in this sample, in decreasing order, intrinsic stimulation (M 



Dropout in Female Handballers  19  = 5.36), intrinsic accomplishment (M = 5.19), intrinsic knowledge (M = 5.02), identified regulation (M = 4.35), introjected regulation (M = 4.16), external regulation (M = 2.59), and amotivation (M = 1.53). Of greater interest, results also revealed a significant Status of player x Motivation interaction, F(6, 1998) = 4.36, p < .001. Simple effect analyses indicated that four of the seven motivational subscales yielded significant differences between the two types of players (see Table 1). Results showed that 21 months before (at Time 1), dropout players were significantly less intrinsically motivated to know, to accomplish, and to experience stimulation and displayed more amotivation than persistent players. No differences were found between the two types of players on identified regulation, introjected regulation and external regulation. The means and standard deviations of the motivational subscales as a function of status of player appear in Table 1.  With respect to behavioural intentions, results revealed a main effect for status of player, F(1, 333) = 102.67, p < .0001. Players who dropped out had greater intentions to drop out of handball than did those who persisted.3   ______________________________ Insert Table 1 here ______________________________  Perceived Handball Competence, Autonomy, and Relatedness A multivariate analysis of variance (MANOVA) was conducted to determine whether there were significant differences on perceptions of competence, autonomy, and relatedness as a function of players. Results revealed a significant multivariate main effect for the type of player, Wilk's lambda = .92, Rao’s R (3, 331) = 10.05, p<.0001. Follow-up univariate analyses of variance (ANOVAS) revealed significant differences 



Dropout in Female Handballers  20  between dropout and persistent players for all three variables (see Table 2). Dropout players perceived themselves as significantly less competent, autonomous and related to their team than persistent players. The means and standard deviations of the motivational mediator subscales as a function of status of players appear in Table 2. ______________________________ Insert Table 2 here ______________________________  Perceived Motivational Climate Emphasised by the Coach  A MANOVA was conducted to determine whether there were significant differences on perceptions of motivational climate emphasised by the coach as a function of players. Results revealed a significant multivariate main effect for the status of player, Wilk's lambda = .98, R (2, 332) = 3.96, p<.05. Follow-up univariate ANOVAS revealed significant differences between dropout and persistent players for the task-involving climate (see Table 2). Dropout players perceived motivational climate emphasised by the coach as significantly less task-involving than persistent players. A reverse trend can also be observed for the ego-involving climate (p<.10): dropout players perceived motivational climate emphasised by the coach as significantly more ego-involving than persistent players. The means and standard deviations of the perceived motivational climate subscales as a function of type of players appear in Table 2. Test of the 4-Stage Causal Sequence  We tested Vallerand’s 4-stage causal sequence using SEM. In light of the already high number of variables in the model, we decided to reduce this one and hence keep the model’ degrees of freedom reasonable. First of all, the items of each construct were measured by two random aggregates of items (Bagozzi & Heatherton, 1994; 



Dropout in Female Handballers  21  Bentler, 1980; Byrne, 1994; MacCallum & Austin, 2000). For instance, the 4 items of perceived competence were grouped in two 2-item averaged scores via random splitting of the scale, whereas the 9 items of the mastery dimension of the climate were grouped in two random aggregates of respectively 5 and 4 items each. Finally, we decided to use the self-determination index (SDI). This index rests on the existence of a quasi-simplex (ordered correlation) pattern between the seven subscales of motivation (e.g., Li & Harmer, 1996). The SDI was calculated by giving each subscale a specific weight according to its respective place on the self-determination continuum, multiplying this weight by the score of the subscale, and adding the scores of all subscales to derive a single score. Thus, the scores for the three types of intrinsic motivation were averaged and assigned the highest positive weight (+2) because intrinsic motivation is the highest self-determined form of motivation. Identified extrinsic motivation, a self-determined type of extrinsic motivation, was assigned a lower weight (+1). The scores for external regulation and introjection were averaged and assigned a negative weight (-1), and amotivation, which represents the absence of self-determination, was weighted highly negatively (-2). Support for the validity and reliability of this type of composite index has been obtained in several studies (see Ryan & Connell, 1989; Vallerand, 1997; Vallerand & Fortier, 1998; Vallerand & Losier, 1999). Within the framework of this study, latent variables assessing self-determined handball motivation, consisted of two composite indexes (because the number of items of each subscale was aggregated to form two 2-item averaged scores).  To test predicted relations between the variables, we adopted Anderson and Gerbing’s (1988) two-step modelling approach intended to identify better the sources of 



Dropout in Female Handballers  22  poor overall model fit. The first step (the measurement model) corresponds with a confirmatory factor analysis (CFA) and allows researchers to focus on the factor structure underlying the two composite scores of each construct. This first analysis also allows us to test the discriminant validity of factors sharing a common method (e.g., self-report), which would tend to inflate correlations between the measures across constructs (see Perugini & Conner, 2000).  Then, the second step (structural model) consists of testing simultaneously the structural and measurement models and allows us to focus on conceptual connections among the latent factors and actual dropout behaviour.  Step 1: Measurement model. The CFA model was based on 14 observed measures (the composite scores) and 7 latent constructs (see Figure 1). As recommended by Anderson and Gerbin (1988), the latent factors were allowed to correlate freely during assessment of the measurement submodel. Since the variables were highly abnormal (tests of zero multivariate skewness = 34.05, p<.0001 and zero multivariate kurtosis = 13.63, p<.0001), PRELIS 2 (Jöreskog & Sörbom, 1993), a preprocessor of LISREL, was used to generate the polychoric correlation and its corresponding asymptotic covariance matrix (Jöreskog, 1990). Both matrices were used as input for the LISREL 8 program (Jöreskog & Sörbom, 1996) and analysed by the Generally Weighted Least Squares (WLS) method of estimate as it is more robust to deviations from normality compared with the maximum likelihood method (Bollen, 1989; Jöreskog, 1990; Jöreskog & Sörbom, 1996).4 In view of the current state of controversy regarding measure of overall goodness of fit, it is generally recommended to report multiple indices (Bollen, 1989). Based on the suggestions made by several people (Bentler, 1990; Bollen & Long, 1993; 



Dropout in Female Handballers  23  McDonald & Marsh, 1990; Mulaik, James, Van Alstine, Bennett, Lind, & Stilwell, 1989) the following fit indexes were used to evaluate the adequacy of the measurement model: the chi-square statistic, the goodness-of-fit index (GFI; Jöreskog and Sörbom, 1996), the normed fit index (NFI; Bentler & Bonett, 1980), the comparative fit index (CFI; Bentler, 1990), and the root mean square residual (RMSR; Jöreskog & Sörbom, 1996).   The measurement model provided an adequate fit to the data, χ2 (56, N = 335) = 68.61, p>.10, GFI = 1.00; NFI = 1.00; CFI = 1.00; RMSR = .04. All λ were significant (t > 2.00). Because the fit indices were very high, it was deemed appropriate to comment on the RMSR. The RMSR is a measure of the average residuals between the implied and observed covariances. Values less than 0.10 are interpreted as indicating a good fit to the data (Rupp & Segal, 1989). The correlations between latent constructs, disattenuated for measurement error, were inspected to verify the discriminant validity between the constructs. The correlations were moderate to null, except for the estimated correlation between perceived autonomy and self-determined motivation (φ = 0.71), between perceived autonomy and behavioural intention (φ = -0.69), and between self-determined motivation and behavioural intention (φ = -0.62). However, the confidence intervals (± two standard errors) for these disattenuated correlations supported the discriminant validity for these constructs, insofar as none of the interval included 1.0 (Anderson & Gerbing, 1988).5  Standardised estimates, residuals variances, interfactor correlations, and standard errors for the measurement model are displayed in Figure 1.  Thus, results from the confirmatory factor analysis revealed that the measurement model was appropriate. ______________________________ 



Dropout in Female Handballers  24  Insert Figure 1 here ______________________________  Step 2: Structural model.  After having assessed the adequacy of the factor structure, we could now focus on the hypothesised relations among the seven latent dimensions and actual dropout behaviour assessed through a dichotomous variable (0 = re-enrolled ; 1 = dropped out).             ____________________________ Insert Figure 2 here ____________________________  The structural and measurement coefficients of the hypothesised model are displayed in Figure 2. With the exception of the chi-square statistics which is strongly influenced by sample size, χ2 (79, N = 335) = 203.74, p<.001, other goodness-of-fit indices revealed that the model adequately reflected the data (GFI = .99; NFI = .99; CFI = .99; RMSR = .088). All estimated parameters were significant (t > 2.00) except for the direct effect of Ego-involving climate on perceived competence and relatedness. Therefore, the structural paths between these variables were deleted and do not appear in Figure 2. As suggested by Duda (2001), task- and ego-involving climates were negatively and moderately related, suggesting that the two constructs were perceived as being relatively independent. In line with the proposed model, the more the players perceived that the motivational climate of the coach emphasised learning process, investment, and progress (i.e., task-involving), the more autonomous (β = 0.51), related (β = 0.56), and competent (β = 0.27) they felt. By contrast, the more the players perceived that the motivational climate was ego-involved, the less autonomous (β = -0.24) they felt. In turn, the more autonomous (β = 0.78), competent (β = 0.23), and 



Dropout in Female Handballers  25  related (β = 0.08) players felt, the more self-determined was their handball motivation.  Low levels of self-determined motivation (β = 0.79) were associated with intentions to drop-out, which in turn, predicted actual drop out  behaviour 21 months later (β = 0.55).6  Discussion  Adolescents, especially females, have been identified as a group at risk of poor health due to their declining level of physical activity (Gould, 1987; Russell, et al., 1996; Sallis & Patrick, 1996; Wankel & Mummery, 1996). Approximately 35% of those involved in youth sport discontinue involvement each year (Gould, 1987). Frenchwoman handball players are no exception to the rule, because approximately 50% dropout between the age of 13 and 15 (Guillet & Sarrazin, 1999). Even if the withdrawal from a sport, does not prevent adolescents from participating in other types of physical activity (Gould, 1987), research is needed on the nature of the factors that facilitate attrition in sport and physical activity programs.  Precisely, the purpose of this study was to test a  motivational model of sport dropout that integrates the 4 stage-causal sequence proposed by the Hierarchical Model of Vallerand (1997) and elements from achievement goal theory (Nicholls, 1989) in order to explain the phenomenon of withdrawal in female handball, using a 21-month prospective design and SEM. This model posits that the coach's behaviour toward female handball influences athletes’ perceptions of competence, relatedness, and autonomy. In particular, the more ego-involving the coach's behaviour, the less positive females' handball perceptions. Conversely, the more task-involving the coach's behaviour, the more positive females' handball perceptions. In turn, the less positive athletes’ perceptions of competence, relatedness, and autonomy, the lower their levels of self-determined motivation. Finally, 



Dropout in Female Handballers  26  low levels of self-determined motivation are expected to lead students to develop intentions to drop out of handball, which are later acted out. The present results provide strong support for the proposed model and lead to implications with respect to both consequences and determinants of motivation.  On the Motivational Consequences First, results revealed that dropout female handballers had lower levels of intrinsic motivation (toward knowledge, accomplishment and experiencing stimulation), but higher levels of amotivation than persistent players. By contrast, the various types of extrinsic motivation were neither predictive of sport dropout intentions nor related to actual behaviour. Moreover, results of SEM supported the hypotheses that the lack of self-determined motivation leads to dropping out of sport. On the whole, these results corroborate the former results obtained with respect to dropout in school (Vallerand & Bissonnette, 1992; Vallerand et al., 1997),  exercise (Fortier & Grenier, 1999; Ryan, Frederick, Lepes, Rubio & Sheldon, 1997), and sport settings (Pelletier et al., in revision). More generally, these results are in agreement with much field research over the past two decades which showed that the self-determined motivation lead to a host of positive outcomes (see, Vallerand, 1997, for a review). These findings are also in conformity with descriptive studies on motives for participating in sport which show that factors related to intrinsic motivation such as  the desire to learn and improve skills,  to have fun, and to play for the challenge that the game provides are consistently among the top reasons cited for sport involvement (see Gould, 1987; Weiss & Chaumeton, 1992, for reviews). Thus, it seems that the main reasons explaining girls’ involvement in handball are intrinsic rewards.  When they don’t derive such benefits from their participation, they stop participating. 



Dropout in Female Handballers  27  The results of this study also suggest that the impact of motivation on behaviour is not direct but is fully mediated by behavioural intentions. Some contemporary social-cognitive theories (e.g., Ajzen, 1985, 1996; Ajzen & Fishbein, 1980; Gollwitzer, 1990; Heckhausen, 1991; Perugini & Conner, 2000) and accumulated evidence indicate that intentions represent a proximal predictor of behaviour in leisure (e.g., Ajzen & Driver, 1992), exercise (e.g., Biddle et al., 1999; Fortier & Grenier, 1999; Kimiecik, 1992; see Hausenblas, Carron & Mack, 1997, for a review), and other activities (e.g., Randall & Wolff, 1994; Sheppard, Hartwick & Warshaw, 1988), whereas goals represent more distal determinants of behaviour (e.g., Eagly & Chaiken, 1993; Perugini & Conner, 2000; Vallerand, Fortier, & Guay, 1997).  However, it should be kept in mind that other factors are likely to be involved in the dropout process such as attractiveness of other leisure activities and/or perceptions of work, study or family duties (see Guillet, Sarrazin, Carpenter, Trouilloud & Cury, in revision; Lindner, Johns & Butcher, 1991; Sarrazin & Guillet, 2001; Weiss & Chaumeton, 1992).  Future research is needed in order to determine how  these other factors may be best integrated in the motivational model proposed in the present study. Of interest is that in this study self-determined motivation predicted 62 % of the variance in behavioural intentions of dropping out, which predicted themselves 31 % of the variance in the actual behaviour. There are at least two main explanations to the fact that the link between intentions and behaviour was only of moderate magnitude. The first is that behaviour was not totally controlled by the athletes (Ajzen, 1985). In some cases, the withdrawal was externally controlled (Gould, 1987). For example, athletes who are cut from teams, or who suffer from such severe injuries that they are no longer able to participate have no choice but to withdraw from the activity. It is thus possible 



Dropout in Female Handballers  28  that 21 month earlier some athletes did not express a desire to leave the activity but nevertheless did due to factors outside of their control (e.g., an injury).  Future studies should check if the final decision of dropping out was under the athletes’ control or not. Another potential explanation for the fact that the link between intention and behaviour was moderate is that intention were measured 21 months before behaviour. It is possible that intentions changed over this long period because individuals are more likely to be exposed to new information and thus to change their intentions (Ajzen, 1985).  Future studies should analyse the stability of intentions and more generally determine the boundary conditions of the intentions-behaviour link (Ajzen, 1985; Ajzen & Fishbein, 1980) in order to better predict dropout behaviour. Contrary to previous research (e.g., Chatzisarantis et al., 1997; Sheeran et al., 1999) there was no evidence for the moderating effect of self-determined motivation on the intention-behaviour relationship. Indeed, in these studies intentions based on autonomous forms of regulation better predicted behaviour than intentions based on controlling forms of regulation, probably because the second are less stable (with controlling forms of regulation individuals are expected to keep engaging in tasks as long as external controls are in effect; when controls are withdrawn, their effect on motivation disappear, thus causing changes in motivation). In the present research, the absence of a moderating effect suggests that this reasoning is perhaps less relevant when the activity is sought for fun and as an opportunity to be free from extrinsic pressures, as it is the case for elective/leisure-time activities (as handball in this study). Contrary to  exercise and fitness behaviours (as in Chatzisarantis et al., and Sheeran et al., studies) where  motivations are more extrinsic (e.g., Biddle et al., 1999; Chatzisarantis et al., 1997; Fortier & Grenier, 1999; Ryan et al., 1997) with elective/leisure-time activities an 



Dropout in Female Handballers  29  individual who does not experience pleasure or who feels constrained will probably quickly decide to drop out from the activity (see Deci & Ryan, 1985).  Close inspection of our data shows indeed that very few players decided to continue (i.e., weak intention to drop out) when they had a low self-determined motivation. Additional research is necessary to test the hypothesis according to which the moderating effect of self-determined motivation on the intention-behaviour relationship depends on the type of activity (exercise behaviours and fitness programs versus recreational behaviours).  On the Social Determinants of Motivation The findings from this study corroborate the role of the social context (and more particularly the influence of the coach) as a source of influence on motivation. As expected, dropout female handballers perceived (1) their coach as being less task-involving, and more ego-involving (at p<.10) and (2) perceived themselves as being less competent, related and autonomous, than persistent players. Three points must be made in this respect.  First, in line with the Hierarchical Model (Vallerand, 1997; Vallerand & Ratelle, in press), results of SEM showed that the impact of the social context (i.e., the climate) on motivation was mediated by the individual’s perceptions of competence, autonomy, and relatedness. These three perceptions explained 78% of the variance in self-determined motivation toward handball. Thus, coaches’ behaviour will influence athletes’ motivation only in cases in which they affect the athletes’ perceptions of competence, autonomy and relatedness.  Although some support has been found for the mediational role of perceptions of competence (e.g., Biddle et al., 1999; Blanchard & Vallerand, 1996; Cury et al., 1996; Reeve & Deci, 1996; Vallerand et al., 1997), autonomy (e.g., Blanchard & Vallerand, 1996; Reeve & Deci, 1996; Vallerand et al., 



Dropout in Female Handballers  30  1997), and relatedness (Blanchard & Vallerand, 1996) on intrinsic motivation, most research has focused on the direct influence of social agents (e.g., teachers, coaches, and parents) on individual’s motivation or has assessed the link between social agents’ behaviours and individual’s perceptions without testing the link between perceptions and motivation. This study is one of the first to provide support for the mediating role of the three perceptions of competence, autonomy, and relatedness on self-determined motivation.  A second, related point deals with the relative impact of social-context-engendered perceptions of competence, autonomy and relatedness on motivation.7 Very little research has concerned this issue. In accordance with some former studies (e.g., Reeve & Deci, 1996; Vallerand et al., 1997) the results of the present study indicated that the path from perceived autonomy to self-determined motivation (β = .78) was significantly stronger than the one from perceived competence to self-determined motivation (β = .23). In addition, the results showed that the path from perceived relatedness to self-determined motivation (β = .08) was significantly weaker than the two others. These results are in conformity with self-determination theory (Deci & Ryan, 2000) which suggests that the need for autonomy represents a most fundamental need than the others (competence and relatedness).  In addition, these findings support Deci and Ryan’s contention, relatedness plays a more distal role in the maintenance of intrinsic motivation. Nevertheless, it is also possible that the relative weight of these three influences depends on the nature of the task, the conditions in which activities are performed, and the individual’s needs (Vallerand, 1997). Future research is needed to understand better the relative impact of perceived autonomy, competence and relatedness on motivation. 



Dropout in Female Handballers  31  A third and final point with respect to the impact of the social context on motivation refers to the type of behaviour of the social agent which is taken into account. The majority of the studies in the area have focused on the distinction between the support of autonomy and the control of behaviour (e.g., Deci & Ryan, 1987; Pelletier et al., in revision). An important purpose of this study was to assess how another type of coaching behaviour (the concept of motivational climate instilled by coaches and taken from Achievement Goal Theory) related to perceptions of competence, autonomy, and relatedness and self-determined motivation (taken from Self-Determination Theory and the HMIEM). Research in sport and exercise using the AGT perspective has shown that generally higher levels of task involvement are associated with higher levels of intrinsic motivation that is experienced by athletes, because the latter engage in an activity for its own sake and thus, consider it to be an end in itself (Nicholls, 1989).  By contrast, the more ego-involvement is encouraged, the less intrinsic motivation is experienced, because (1) the activity is only a means to an end (Nicholls, 1989), (2) athletes’ actions then have an external perceived locus of causality  (successful outcomes depend mainly on what the opponent does), and (3) a feeling of anxiety (see, Duda & Hall, 2000, for a review) and of pressure to maintain self-esteem is experienced (Ryan & Deci, 2000). These correlational studies are in agreement with a number of laboratory experiments (e.g., Butler, 1988; Harackiewicz et al., 1987; Ryan, 1982; Ryan et al., 1991; Vallerand et al., 1986) which show that ego-involving manipulations lead to significantly lower levels of intrinsic motivation and enjoyment than task-involving inductions.  As mentioned above, there are very few studies that tested the potential mediators of perceptions of competence, autonomy and relatedness, between 



Dropout in Female Handballers  32  achievement climate and self-determined motivation. The results of the present study revealed that the more players perceived that the motivational climate was task-involving, the more competent they felt (β = .27), presumably because this type of climate highlights athletes’ progress and effort, and thus maximises the opportunities to feel more competent-- a result consistent with past research (e.g., Cury et al., 1996).  In addition, the more players perceived that the motivational climate was task-involving, the more related they felt (β = .56), probably because an important aspect of this climate is to emphasise team member cooperation and to foster a sense that everyone on the team plays an important role (Duda, 2001).  Lastly, task-involving climate also predicted perceived autonomy (β = .51). This is an interesting result because it shows that a task-involving climate tends to support the autonomy of the players. By contrast, an ego-involving climate predicted low perceived autonomy (β = -.24)-- a result consistent with experimental research on the effects of the competition (e.g., Reeve & Deci, 1996).   On the other hand, an ego-involving climate was found to be unrelated to either perceived competence or relatedness perhaps because the competitive outcome (i.e., number of victory) constitutes a moderator in such a relationship. Indeed, one can suppose that a player who interacts in an ego-involving climate will feel competent and related as long as the team wins. However, these perceptions are likely to dramatically decrease if the team regularly loses. Future research should test the validity of this hypothesis.  In sum, the present findings provide strong support for the 4-stage causal sequence of the Hierarchical Model of Vallerand (1997) as applied to the sport dropout issue. In addition, it reveals that integrating Achievement Goal Theory and the 



Dropout in Female Handballers  33  Hierarchical Model represents a promising new line of research which would deserve further scientific scrutiny (to this effect, see Duda & Hall, 2000). Limitations  Although the present results provided support for the proposed model, some limitations should be acknowledged and kept in mind when interpreting the findings. First and foremost, with the exception of dropout behaviour, the assessed variables are self-report data.  Thus, this should create some shared error variance among the model variables and cast some doubts on the present results. However, as mentioned earlier,  the results of this study are directly in line with those of laboratory experiments on the determinants of motivation where participants were randomly assigned to conditions (thus controlling for individual differences and systematic error).  Therefore, although it is possible that the self-report measures used in this study induced some shared variance in the model, we nevertheless feel confident about the validity of the present results.    In line with the preceding point, a second limitation of this study  is that it did not include an objective measure of the coach climate.  Although past research (e.g., Pelletier & Vallerand, 1996; Smith et al., 1979) has shown that children’s perceptions of adults in authority positions are highly consistent with adults’ perceptions of their own behaviour, as well as with that of independent judges’ perceptions, future work should certainly include non-player-based assessments of the context to explore more fully what contributes to the athletes’ perceptions of the social context.  A third limitation pertains to the fact that this study was limited to a linear modelling analysis using player-level data.  So there is a hidden nesting to the data structure and teams most likely introduce nonindependence of observations. Consequently, Hierarchical Linear Modelling (HLM) would have been the most 



Dropout in Female Handballers  34  appropriate method of analysis. However, because of the small number of players in many of the teams (41 teams had less than 8 players) and the complexity of our model, HLM was discarded.8  Nevertheless, additional studies with larger samples and more players per team using two-level hierarchical designs should allow us to determine the level of interplay between the individual and the team as a whole.   A final limitation is that this study was limited to adolescent girls playing handball at a low level of competition. The extent to which these results generalise to male handballers, to elite athletes, and more generally to other types of sport and exercise, is unknown and should be empirically determined.  However, in light of past findings on the dropout process where models similar to the present one were supported with male and female students (Vallerand et al., 1997) and with male and female swimmers (Pelletier et al., in revision) we are optimistic that future research should support the present model.  On the Sport Dropout Issue Despite these important caveats, the present results have at least two important implications for the sport dropout issue. First, self-determined motivation is a key variable to consider when attempting to predict sport dropout. The present results showed that a lack of intrinsic motivation as well as a concomitant increase in amotivation, predicted behavioural intentions of dropping out. It thus appears that these two variables represent key motivational constructs in the understanding and prediction of sport dropout.  Consequently, intrinsic motivation should be nurtured in order to facilitate athletes’ persistence in sports.  A second implication is that the social context plays a fundamental role in the dropout process. The present findings showed that when the climate instilled by the coach was ego involving, perceptions of autonomy and in turn self-determined 



Dropout in Female Handballers  35  motivation decreased. However, when the climate was task involving, then perceptions of autonomy, competence, and relatedness and in turn self-determined motivation were enhanced. Such results may provide directions with respect to pertinent interventions to increase adherence in sport. In line with the proposed motivational sequence, it may be useful to educate the coaches on the impact of their behaviours on athletes’ motivation in order to bring about changes in coaches behaviours, that in turn lead to positive changes in athletes’ motivation and level of persistence (Vallerand & Losier, 1999). A key element may be to encourage coaches to foster task-involving climates in order to help participants focus on the mastery dimensions of the activity and not on the extrinsic (i.e., winning at all costs) dimensions.    References Abramson LY, Seligman ME, Teasdale JD. 1978. Learned helplessness in humans : Critique and reformulation. Journal of Abnormal Psychology 87: 49-74. Aiken L, West S. 1991. Multiple regression: Testing and interpreting interactions; London: Sage.  Ajzen I. 1985. From intentions to actions: A theory of Planned Behaviour. In Action-control: From Cognition to Behaviour, Kuhl J, Beckman J (eds); NY: Springer; 11-39. Ajzen I. 1996. The directive influence of attitudes on behavior. In Psychology of Action, Gollwitzer PM, Bargh JA (eds); NY: Guilford ; 385-403.  Ajzen I, Driver BL 1992. Application of the theory of planned behaviour to leisure choice. Journal of Leisure Research 24: 207-224. Ajzen I, Fishbein M. 1980. Understanding attitudes and predicting social behavior; Englewood Cliffs, NJ: Prentice-Hall. 
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Dropout in Female Handballers  48  Footnote 1- One might suggest that it would have been preferable to assess coaches’ behaviour instead of players’ perceptions. However, self-determination theory (Deci & Ryan, 1985, 1991) and the HMIEM (Vallerand, 1997) insist on the  fact that it is not the behaviour of others per se that influences one’s motivation but rather one’s perceptions of such behaviour. In addition, some research (e.g., Pelletier & Vallerand, 1996; Smith, Smoll, & Curtis, 1979) revealed that children’s perceptions of adults in authority positions are highly consistent with adults’ reports of their own behaviour, as well as with independent judges’ perceptions of adult behaviour. Thus, it can be assumed that children’s perceptions of their social context are roughly equivalent to objective contextual variables. Therefore we feel that our strategy was appropriate. 2- The alpha coefficient of this scale may be regarded as problematic by some researchers. However, as noted by Cronbach (1951), given a small number of items, low alphas can underestimate scale item intercorrelations that are the basis for internal consistency. Given the same average item intercorrelations, this scale would produce an alpha of .70 if there were 5 items. With short scales such as the ones used in this study, the adequacy of the underlying measurement model is generally more indicative of the quality of construct measurement than internal consistency (Pedhazur & Schmelkin, 1991; see also Vallerand, et al., 1997 for a similar argument). As the results of the structural equation models revealed, the measurement model was adequate. 3- We also conducted a regression analysis to predict  dropout behavioural intentions from the motivation scales. Results revealed that three predictors were significant (p 



Dropout in Female Handballers  49  < .05) : amotivation (β = .46), intrinsic motivation toward stimulation (β = -.10), and intrinsic motivation toward knowledge (β = -.31). 4- WLS does not assume multivariate normality. However, it does require analysis of an asymptotic covariance matrix of the elements in the variance-covariance matrix, and the asymptotic covariance matrix requires a large sample to get stable estimates. Jöreskog and Sörbom (1993) define the minimum sample size required for estimating asymptotic covariance matrix as k (k – 1)/2 cases where k is the number of variables. In this study, the Jöreskog and Sörbom’ s criteria of sample size was met (k = 105). 5- An alternative way of testing the discriminant validity of the constructs consists in examining whether each pair of latent factors could be treated as a single construct by setting each correlation to 1.0 and comparing the constrained model to the original model in which the correlation was free to vary (see Anderson & Gerbing, 1988). These tests were performed separately for each pair of latent constructs. Chi-square difference tests indicated that each correlation was significantly different from 1.0 (all ps <.001) thereby supporting the discriminant validity of the constructs in the model. 6- Additional analyses were also carried out to test more precisely (1) the mediator role of behavioural intentions and (2) the moderating effect of self-determined motivation on the intention-behaviour relationship. To test the mediational hypothesis with SEM, we compared the model of Figure 2 with an alternative model that included a direct path between self-determined motivation and behaviour (see Perugini & Conner, 2000). This second model yielded reasonable fit indices [χ2 (78) = 202.97, p<.001 GFI = .99; NFI = .99; CFI = .99; RMSR = .088], but the direct 



Dropout in Female Handballers  50  path from self-determined motivation to behaviour was not significant (t = 0.87). The comparison between the two models suggested that the addition of this path did not improve the fit [∆χ2(1) = 0.77, ns), hence the simplest model (mediated model) should be preferred. Inspection of the relevant parameters showed that the three criteria for mediation listed by Baron and Kenny (1986) were fully achieved: there is (1) a substantial influence of the independent variable on the mediator (β=-0.79), (2) a substantial influence of the mediator on the outcome variable (β=0.55), and (3) no significant direct paths between the independent variable and the outcome variable whereas this one is significant (β=-0.28) when the mediator is deleted. Besides, as suggested by an anonymous referee, behavioural regulations are likely to moderate the intention-behaviour relationship, in that under controlling forms of behavioural regulation, high intention to persist (i.e., low intention to drop out) is less likely to predict adherence than high intention under autonomous forms of regulation. To investigate this possibility, we performed hierarchical multiple regression analyses in which behaviour was predicted from intention and self-determined motivation (step 1) and then from the interaction terms between the two (step 2). Following Aiken and West’s (1991) guidelines for testing interactions, the independent variables were standardised. The interaction did not reach significance for behaviour (β = 0.03, ns). Consequently,  there was no evidence for the moderating effect of self-determined motivation.  7- Additional analyses were carried out to determine whether the paths from perceived autonomy, competence, and relatedness to motivation were statistically different one from each other. In each one of these models, two paths were constrained to equality (e.g., the competence-motivation path, β = .23  was constrained to equality with the 



Dropout in Female Handballers  51  autonomy-motivation path, β = .78). The chi-square from these models was then compared with that from our original model. A significantly higher value for the “equality” model would indicate that the fit of this new model is lower that that of the original model and thus that the two betas are significantly different (see Vallerand et al., 1997). The results from these analyses revealed a significantly higher value for the three equality models (all ∆χ2(1) ≥ 8.9, p <.01). Thus, it can safely be concluded that all the three paths were statistically different from each other. 8- To address these concerns, we carried out an analysis in order to took into account the fact that the players were nested in multiple teams. First of all, we only retained teams which had a number of players higher than 9 (i.e., 12 teams for a sample of 135 players). Next, all correlations were rendered independent from teams with the following procedures (see Madon, Jussim, Keiper, Eccles, Smith, Palumbo, 1998): (1) we created a dummy variable for each team, (2) we used these dummy coded team variables to predict all the variables used in this study (i.e., the 8 main variables), and (3) we saved the residuals from these analyses and used them as input data (thereby removing the basic non-independence between teams) to test the proposed model using path analysis models. The results showed adequate fit indices (GFI = .96; NFI = .95; CFI = .96; RMSR = .08), and a very great homogeneity of the relations between variables with those found in figure 2. The only noteworthy different relation is the significant path from ego-involving climate to perceived relatedness (β = -.25), which is in conformity with our hypotheses. Overall, the results from these additional analyses provide additional support for the validity of the model. 



Dropout in Female Handballers  52  Table 1  Means and Standard Deviations of the Motivational Subscale and Behavioral Intentions Scores for Dropout and Persistent Players    Dropout players (n = 74)   Persistent players (n = 261)   F (1, 333) Subscale M SD  M SD p  Intrinsic Motivation - Stimulation  Intrinsic Motivation - Knowledge Intrinsic Motivation - Accomplishment Identified Regulation Introjected Regulation External Regulation Amotivation  Behavioral Intentions  
 5.17 4.79 4.85 4.22 4.06 2.53 1.65  3.86 

 1.32 1.40 1.32 1.38 1.43 1.24 0.95  1.91 
  5.55 5.26 5.52 4.47 4.26 2.64 1.40  1.96 

 1.10 1.14 1.11 1.27 1.55 1.19 0.73  1.25 
      <.05      <.01      <.0001         ns         ns         ns      <.05       <.0001  Note. Scores ranged from 1 to 7 and are based on four items for each of the 8 subscales. Means differ significantly at p value listed.   



Dropout in Female Handballers  53  Table 2  Means and Standard Deviations for the Motivational Antecedent and Mediating Variable Subscales for Dropout and Persistent Players    Dropout players (n = 74)   Persistent players (n = 261)   F (1, 333) Subscale M SD  M SD p  Motivational mediators : Perceived handball competence Perceived handball autonomy Perceived handball relatedness  Motivational antecedents (perceived climate) Ego involving climate Task involving climate  
  3.14 5.70 4.81    3.41 5.24 

  1.35 1.54 1.49   1.12 1.02   
   3.59 6.31 5.56   3.18 5.55   

  1.35 1.10 1.32   1.07 0.90   
       <.05      <.001      <.0001        <.10      <.05   Note. Scores ranged from 1 to 7. Means differ significantly at p value listed. 



Dropout in Female Handballers  54  Figure caption    Figure 1. Measurement model (CFA) of the hypothesised seven-factor structure. Circles represent latent constructs and squares represent measured variables (composite scores). All parameters are standardised and significant at p< .05. Residual variances are shown in small circles, and standard errors in parentheses.   Figure 2. Structural equations analysis of the 4-stage causal sequence of the Hierarchical Model (Vallerand, 1997). All parameters are standardized and significant at p< .05. Residual variances are shown in small circles. 
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 Perceived Competence   Self-Det. motivation   Perceived Autonomy   Perceived Relatedness   Ego-Inv. Climate  Behavioral Intentions   Task-Inv. Climate  .32 .23 SDIND1 SDIND2  .88 .83 .30 .02 2 ITEMS 2 ITEMS  .99 .84 .42 .66 2 ITEMS 1 ITEM  .59 .76 .12 .11 2 ITEMS 2 ITEMS  .94 .94 .28 .02 2 ITEMS 2 ITEMS  .99 .85 .32 .32 5 ITEMS 4 ITEMS  .83 .83 .15 .32 5 ITEMS 4 ITEMS  .82 .92  .26 (.05)   .14 (.05)  .44 (.06)  -.34 (.04)  .30 (.06) - .12 (.06)  .71 (.05)  -.69 (.05)  -.32 (.05)  .36 (.05)  .46 (.04) -.29 (.04)  -.45 (.06)  .18 (.05)  -.17 (.05) 
 -.62 (.04)  ns  .34 (.06)  -.16 (.05)  ns  .52 (.04) 
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