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 Abstract

Objectives: To examine the impact of 10 week intervention programme that manipulates motivational climate on the physical self-perceptions of adolescents aged 16-19. 
Design: The sample consisted of 40 College students (Mage17.65, SD 1.099) assigned to either a mastery, performance approach or performance avoidance group. The students completed measures of physical activity (PACE questionnaire) and the Physical Self-Description Questionnaire (PSDQ). 
Method: The questionnaires were administered pre, mid and post intervention. In between the three measurements, session leaders delivered sports sessions promoting one of the three motivational climates. 
Results: Analyses of covariance (ANCOVAs) were used to examine differences between the three groups in each of the dependent variables measured by the PSDQ. The results showed only a significant difference between groups for the measurement of health (p =.027) from week 1 to week 5, and coordination from week 1 to week 10 (p=.007). However, partial eta squared values did indicate that changes were beginning to take place across ten of the twelve sub-measurements. Gender analysis using a two way ANCOVA found a significant interaction effect (p=.021) between gender and body-fat perceptions, with females displaying lower scores in this area overall. The self-esteem component only, also showed significant gender differences (p=.005), with males self-esteem being higher in two out of the three groups. Finally, Pearson correlation analysis found a significant relationship (<.005) between average levels of activity and general physical self-concept only for all measurements. 
Conclusions: The findings suggest that future study is needed for this age group. However, the intensity of longitudinal studies manipulating motivational climate needs to be considered alongside the duration in future studies. Employing measures of motivational climate and achievement goal orientations are also areas for future development. 
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Introduction 
There has been increased interest in the link between both motivational climate (Vosloo, Orstrow & Watson, 2009) and self-concept (Dunton, Schneider, Graham & Cooper, 2006) to a range of positive psychological, physiological and behavioural outcomes in adolescents over the past decade. However, despite marked decreases in activity levels (NHS, 2008) and physical self-esteem (Hagger & Stevenson, 2010) for 16-19 year olds, there is a distinct lack of research examining the effects of a manipulated motivational climate on physical activity and physical self-perception for this age group. 

Physical activity and exercise has continually been declared as an important aspect of holistic well-being, with research evidence indicating that an active lifestyle promotes both physical and psychological health (Barkoukis, Tsorbatzoudis & Grouisos, 2008). In exercise, the individual is encouraged to take personal responsibility for establishing an enhanced level of well-being (Hülya-Asci, 2003). However, this self-motivation does not appear to be present in many individuals; with inactivity and the associated costs prevalent in the UK. Self Report measurements from the NHS Health Survey for England data (2008) suggests that only 39% of men and 29% of women meet the physical activity guidelines suggested by the Government, and more objective measures (accelerometry) indicate that only 11% of males and 8% of females aged 16-34 actually meet these levels. Continued low levels of physical activity in the youth population has been linked to numerous consequences, such as increased risk of childhood obesity and Type II diabetes (Department of Health, 2004) and physical fitness is thought to affect death from all causes, including cardiovascular disease and cancers (NHS, 2008). 

As well as an abundance of hard evidence supporting the link between physical activity and somatic health, there is also a growing body of literature, empirical and otherwise, that has investigated the effects of exercise on mental health and well being (Callaghan, 2004), and there has been positive support for the role of exercise in promoting mental health (Scully, Kremer, Meade, Graham & Dudgeon, 1998). The popular press and the academic community have continually shown a growing interest in the psychosocial benefits of physical activity and research reviews have reported that exercise is positively related to indicators of mental health such as well-being and self-concept (Fox, 2000), social integration, personality maturation, positive self-views (Biddle & Mutrie, 2001) and increased self-esteem (Ekeland, Heian, Hagen, Abbott & Nordheim, 2004). 

Having a positive self-concept during adolescence in particularly has been linked to a number of favourable physiological, psychological and behavioural outcomes (Dunton et al., 2006), and the reciprocatory relationship that exists between self esteem and physical activity (Crocker, Eklund & Kowalski, 2000), means it can not only have a direct effect on common mental illnesses, it can also influence whether or not people take part in physical activity. As such, self esteem enhancement has been a common objective of physical education and exercise programs (Fox & Corbin, 1989), and reports have widely supported their efficacy for children and adolescents (Crocker et al., 2000; Daley, 2002; Dunton et al., 2006; Ekeland et al., 2004; McClure, Tanksi, Kingsbury, Gerrard & Sargent, 2010). 
Presently, in an educational setting, only a minority of students – those who already feel competent in the arena of competitive sport – typically take part (Biddle & Mutrie, 2008), with adolescence in particularly having been identified as a risk period for physical activity attrition, especially among females (Grunbaum et al., 2004).  Importantly, research findings have shown that physical activity in an educational setting can provide us with a malleable motivational climate that can not only lead to a reversal in declining physical activity but an increase in extramural physical activity, through the transferable improvement in self-motivation that can occur (Hagger, Chatzisarantis, Barkoukis & Wang, 2005; Hagger, Chatzisarantis, Culverhouse & Biddle, 2003). 

Studies have also shown that physical self-esteem significantly decreases for both males and females from the age of 11-19, with a marked decline between the ages of 16-19 (Hagger & Stevenson, 2010). However, males have been found to have higher levels of physical self perceptions than females (Hayes, Crocker & Kowalski, 1999; Hagger & Stevenson, 2010) and females especially are frequently found to have increased levels of social physique anxiety, lower levels of physical self-concept (Hülya-Asci, 2003) and a higher motivation to avoid health related behaviour, such as physical activity (Niven, Fawkner, Knowles, Henretty and Stephenson, 2009). 
Currently, however, the lack of data for 16-19 year old males and females; a key age for exercise drop-out due to teenagers leaving the structured school PE environment and having more ‘choice’ over their activities, is worrying, and seems consistent across all areas of research into physical activity, motivation and self esteem; with ‘adolescent’ studies on physical activity and self-esteem participants’ commonly ranging from 10-15 years of age (e.g. Colchico, Zybert & Basch, 2000; Crocker et al, 2000; Daley, 2002; Digelidis, Papaioannou, Laparidis & Christodoulidis, 2003; Guinn, Vincent, Semper & Jorgenson, 2000). 

As physical changes during maturation are thought to lead to an increase in the salience of physique to adolescent’s self perceptions (Smith, 2004), possibly leading to less positive self-perceptions in the physical domain (Knowles, Niven, Fawkner & Henretty, 2009), this is surprising and, given the link between physical activity, physical fitness and physical self-concept found in younger adolescents (Dunton et al., 2006; Guinn et al., 2000; Knowles et al., 2009; McClure et al., 2010; Morgan, Graser & Pangrazi, 2008) and adults (for a full review, see Spence, McGannon & Poon, 2005), is probably more to a lack of available cohort rather than lack of relevance. This study, therefore, intends to address this dearth of research in regard to 16-19 year olds’ physical activity and self-perceptions within an educational setting.
According to Biddle (2000), another area in need of further research is in regard to the main mechanisms that underpin the link between physical activity and self-esteem change. One area that has received significant attention is the role of achievement goals (Elliot & Conroy, 2005), within which it is believed that situational factors, such as the task and ego involving motivational climate created by significant others, play a substantial role in activating and directing achievement behaviour (Vosloo et al., 2009). 

In short, the mastery (task-involving) motivational climate encourages mastery goals, and is evident when self-referenced improvement and effort are emphasized by the session leader and success is defined by improvements in an individual’s personal achievements (Ames, 1992).  A performance (ego-involving) climate is where the leader encourages normative comparisons and success is judged in relation to the performance of others (performance goals). The task orientated approach has been linked to increased exercise participation (Parish & Treasure, 2003), motivation and improved self efficacy, through the belief that effort and ability are direct causes of success. Self efficacy has in turn been linked to increased self-esteem and has emerged as one of the most consistent predictors of physical activity (Biddle & Mutrie, 2008).  

More recently, this dichotomous approach has been extended to a trichotomous one to account for approach-avoidance distinctions that underlie motivation and goal strivings, with a bifurcation of performance goals to performance-approach (focused on maintaining normative competence) and performance-avoidance (focused on maintaining normative incompetence); as well as mastery (focused on task mastery or improvement) (Elliot, 2006). A 2x2 achievement goal framework has also been used (Wang, Biddle & Elliot, 2007) which also incorporates mastery avoidance goals. However, this area has been found to be an ambiguous one, perhaps due to its counterintuitive nature, and mastery-avoidance goals have been found to be uncommon (Ciani & Sheldon, 2010). 

Thus far, motivational climate with adolescents has been studied predominantly in terms of adult motivational cues (e.g. coach, PE teacher, parent), but again these are centred mainly around school aged children (e.g. Digelidis et al., 2003; Morgan & Carpenter, 2002; Solmon, 1996; Todorovich & Curtner-Smith, 2002). Furthermore, few researchers have directly investigated the effect of motivational climate in an educational setting, such as physical education classes, on self-esteem (Hein & Hagger, 2007), and no studies could be found by this author that investigate the relationship between motivational climate and the subsedent indices of global self-esteem using a trichotomous approach, particularly for older adolescents; something that this study will address.  
Furthermore, Biddle (2000) indicated that a large proportion of exercise and mental health literature consists of descriptive, cross-sectional and correlational studies (e.g. Cury, Elliot, Sarrazin, Da Fonseca & Rufo, 2002; Daley, 2002) with few true experimental studies possessing good internal and external validity. A critical review around the same time also found that few studies have looked at these kind of changes over a reasonable period of time (Scully et al., 1998), and since then studies that use a true experimental design have still focused on brief interventions and short term effects (Alfermann & Stoll, 2000; Dunton et al. 2006). A review by Elliot & Conroy (2005), found that almost all of the 70 or so studies conducted in physical activity using the trichotomous design have utilized single session, correlational designs. Similarly, other studies on physical activity and physical self-esteem have continued this ‘unfortunate’ trend, and themselves recognise this as a limitation (e.g. Hagger & Stevenson, 2010), and this study will therefore implement a longitudinal design of ten weeks. 
Ekeland, Hein and Hagen’s (2005) meta-analysis of exercise and it’s relationship with self-esteem in children and adolescents also concluded that out of 23 studies randomized control studies, only one showed a low risk of bias and conclusions (moderate short term difference in self esteem in favour of the intervention), with their conclusions of a positive relationship between exercise and self-esteem having to be based on several low quality trials. Reviews on young people (Ekeland et al., 2004), and adults (Spence et al., 2005) alike, are not without criticism themselves, employing global measures of self-esteem despite the fact that the field had already been found to be multi-dimensional in nature (Schneider, Dunton & Cooper, 2008). Even authors that that have found a link between sports self-concept and sports participation (e.g. Slutzky & Simpkins, 2009) have accepted the need for  further investigation into more specific indicators such as physical appearance in future research. 

Because of the recognition of the multi-dimensionality of self-concept and self-esteem, and with it, the need for more detailed study of its component parts (Hülya-Asci, 2003) this study will employ the PSDQ, or Physical Self Description Questionnaire (Marsh, Richards, Johnson, Roche & Tremayne, 1994). Adolescent physical self-perceptions have previously shown to be related to physical activity (Crocker et al., 2000; Morgan et al., 2008) and in turn, extra curricular physical activity has been related to higher attractive body adequacy and physical self-worth scores (Daley, 2002), and questionnaires such as the PSDQ have been recognised for their ability to reveal important links between the perceptions of physical appearance and physical  competence that are not afforded by more global physical measures of self-concept (Dunton et al., 2006). 

Other, more recent research has consistently shown a positive relationship between physical activity and physical self-perceptions (Crocker, Sabiston, Kowalski, McDonough & Kowalski 2006; Welk & Eklund, 2005). Furthermore, perceived ability; strongly correlated with autonomous motivation (Kavussanu & Roberts, 1996); has also been shown to be linked to goal orientations, highlighting the relationship that exists between a person’s self-esteem and their goal orientations, which, in turn, are influenced by motivational climate (White, Kavussanu, Tank & Wingate, 2004). It is therefore of interest to examine motivational climate as a mediator of self-esteem and positive behavior, such as physical activity. 
Unfortunately, the research examining physical self-perceptions is still predominantly cross-sectional in nature; therefore causality cannot be determined (Knowles et al., 2009). Longitudinal research upon motivational climate has found positive results as a result of a mastery programme; however, they have not generally only looked at the mastery approach, and not considered using a dichotomous, or trichotomous approach (Barkoukis et al., 2008; Digelidis et al., 2003; Morgan & Carpenter, 2002). Studies that have employed a longitudinal approach and have looked to manipulate motivational climate have found positive effects on attitudes towards exercise (e.g. Digelidis et al). However, few studies on achievement goals have been conducted using the trichotomous approach as opposed to the dichotomous model, and those that have support this achievement goal framework in the context of secondary physical education (Agbuga & Xiang, 2008). 

The primary purpose of this study, then, is to look trichotomously at the effects of a ten week manipulation of the motivational climate during physical activity in a college ‘enrichment’ activity; comparing effect sizes between mastery, performance approach and performance avoidance climates on the PSDQ components of physical self-concept and self-esteem of 16-19 year olds. The study will also further investigate gender effects as well as the documented positive relationship between physical activity and positive self-perceptions.
Method
Participants 
40 college students aged 16-19 (Mage=17.65, SD 1.099) participated in the full study (29 males and 11 females). Participants were drawn from over 100 sports students already taking part in college enrichment sessions and all respondents to a letter (N=44) asking for help in the study were included. Out of these, only the students who participated in a minimum of 8 of the 10 session were retained for data analysis (N=40).
Measures
Physical self-concept was assessed through the 70-item Physical Self Description Questionnaire (PSDQ) (Marsh et al., 1994). Respondents indicated the extent to which they agreed with each statement on a Likert Scale (1=strongly disagree; 6=strongly agree). Individual responses were summed and averaged to provide scores on 9 specific components of physical self-concept (strength, body fat, physical activity, endurance, sport competence, coordination, health, appearance, flexibility) and 2 global measures of self-concept (global physical self-concept and global self-esteem). For example, ‘Physically, I am happy with myself’ is one of the measures of Global Self-Concept. Confirmatory factor analysis of multi-trait multi-method supported the convergent and discriminant validity of the PSDQ (Marsh et al., 1994).  Tests were administered on the day of the first intervention, at the midway point (5 weeks), and at the end of the intervention (10 weeks). At the same time, the PACE questionnaire was used to measure self-reported activity levels (Prochaska, Sallis & Long, 2001).
Procedure 
College ethical clearance for the study was obtained by the ethics committee prior to data collection. Consent from participants’ parents (under 18’s) was sought via a letter outlining the study prior to data collection (Appendix 1a). A pre-printed form was provided for parents to sign and return to the college to state that they would provide consent (Appendix 1b). Participants and parents were told that they were participating in a study that manipulated motivational climate and took measures of self-esteem and that their responses would remain anonymous and data would be used for research purposes only. They were informed that they had the right to withdraw from completing the questionnaire or the study at any time without giving a reason. Participants were also advised of actions they could take if they were affected at any time during the study, including counselling. 
Participants were randomly assigned to one of three groups: Mastery Group (Group 1 N=14), Performance Approach (Group 2 N=13), or Performance Avoidance (Group 3 N=13). Two PGCE students ran sessions that were identical in terms of sports played, but each group was exposed to a different motivational climate based on their group. For example, in a badminton session the mastery group worked on skill drills and played games with the emphasis on self-improvement. The performance approach group also took part in the same skill drills and games but the climate was competitive with the emphasis on winning and the winners. The performance avoidance group also followed the same session as the performance approach group, but this time with the focus on losing and finishing last. All session plans for the 10 week programme were verified by the author prior to the session to ensure they fostered the correct motivational climate, with the first two sessions observed as a further measure.  
Post intervention, all participants were de-briefed as to the study aims. This was done face to face where possible (or over the telephone) and results were subjected to analysis.
Statistical Analysis 
Repeated measurements were used to look at the effects of the motivational climate on PSDQ scores. In line with the one-year intervention by Digelidis et al. (2003), aiming to change motivational climate and attitudes in physical education, one way analyses of covariance (ANCOVAs) were used to examine differences between the  three groups in each of the dependent variables measured by the PSDQ. In each analysis, the same variables assessed before the intervention were used as covariates in order to control for initial differences. Further to this, two way ANCOVAs were used to see if there were any differences between genders. Pearson correlations were also used to examine the bivariate associations of physical activity (using the PACE questionnaire, appendix 2) to the physical self-concept scales of the PSDQ (appendix 3). A lack of available participants prevented the use of a crossover design or a control group in this study.
Results 
Prior to testing, the data was screened and assessed for normality. The Kolmogorov-Smirnov statistic (>.05) indicated that all scores were normally distributed for each of the measures for the PSDQ prior to the intervention. The only exception being body fat perception across all 3 measures and strength (inter) at .018, physical activity (post) at .025 and self esteem (post) at .003. Box plots revealed, however, that there were no extreme outliers and histograms and detrended normal Q-Q plots showed no real clustering of points. Body fat was positively skewed throughout the study. This was not transformed, as it was decided that it would not affect other data (since analysis was done independently for each variable). 
Further preliminary checks were undertaken before the ANCOVAs to ensure that there were no violations of the assumptions of normality, homogeneity of variances, homogeneity of regression slopes and reliability measurement of the covariate. The exceptions to these were body fat and appearance perception in regards to homogeneity of regression, with a significant interaction (.007 and .000 respectively) shown between the covariate and the dependent variable from pre-study to measurement two (5 weeks). Due to the short time frame of the study, the post measurements (which were not significant) may be more meaningful, but also appearance perceptions can be very subjective from one day to the next depending on a number of personal factors; and body fat perceptions had already been noted as being very positive across all three measurements and groups. Perceived strength also had a significance of <.05, this time between the covariable (pre-intervention score) and dependent variable (post-intervention score). However, it would not be expected that strength perceptions would change much as the participants were not undertaking any real strength building activities within the study, so this relationship would be expected.

A one way between groups analysis of covariance (ANCOVA) was then conducted to compare the effects of the three motivational climates (mastery, performance approach and performance avoidance) on the eleven components of physical self-concept measured by the PSDQ. The independent variable was the motivational climate and the dependent variable consisted of the scores on the PSDQ for each of the components, both at the mid-way point (5 weeks) and at the end of the intervention (10 weeks). Participant’s scores prior to the intervention were used as the covariate in this analysis. 

One-way ANCOVA results (pre to inter intervention and pre to post intervention) 

Results showed that after adjusting for pre-intervention scores, there was a significant difference between the three groups from week one to five for the measurement  of health F (2, 36) = 4.012, p = .027, partial eta squared = .182. Estimated marginal means indicated that when pre-intervention scores were removed for health, inter-intervention means were higher for the performance avoidance (38.233) group, followed by the performance approach (34.415) and lowest for the mastery group (33.041). However, data from week 10 showed no significant differences between groups from the start of the intervention (table 1) and there was only a significant difference between the three groups from week 1 to 10 for the measurement  of coordination, F (2, 36) = 5.765, p = .007, partial eta squared = .243. Estimated marginal means indicated that when pre-intervention scores were removed for coordination, inter-intervention means were higher for the performance approach (26.521) and performance avoidance groups (25.671) and lower for the mastery group (22.321).
Table 1

One way between groups ANCOVA results after 5 weeks (inter-intervention) and 10 weeks (post intervention) groups, adjusting for pre-intervention scores.
	
	Inter intervention
	Post Intervention 

	PSDQ Measurement 
	F (2, 36)
	Sig (p=)
	Partial eta Sq.
	F (2, 36)
	Sig (p=)
	Partial eta Sq.

	Health 
	4.012
	.027
	.182
	2.600
	.088
	.126

	Coordination 
	2.897
	.068
	.139
	5.765
	.007
	.243

	Physical Activity 
	1.949*
	.157*
	.098*
	.659
	.523
	.035

	Body Fat 
	2.021
	.147
	.101
	1.271
	.293
	.066

	Sport Competence 
	1.943
	.158
	.097
	2.390
	.106
	.117

	General Physical Self Concept 
	2.674
	.083
	.129
	.648
	.529
	.035

	Appearance 
	1.332
	.277
	.069
	.045
	.956
	.003

	Strength 
	1.030
	.367
	.054
	1.160
	.325
	.061

	Flexibility 
	1.044
	.362
	.055
	2.200
	.126
	.109

	Endurance 
	2.051
	.143
	.102
	1.733
	.191
	.088

	Self Esteem 
	.506
	.607
	.027
	.820
	.448
	.044


*Levenes equality of variance test meant that the non-significant difference between physical activity perceptions was discounted
There was a strong relationship between the pre-intervention scores and the inter-intervention scores for eight of the eleven PSDQ components:  health (as indicated by a partial eta squared value of .558), coordination (.552), body fat (.504), competence (.631), general physical self concept (.678), strength (.471) and endurance (.619), indicating little change in scores. However, although there was still a strong relationship between the pre-intervention scores and the post-intervention scores for health, as indicated by a partial eta squared value of .488, coordination (.444), body fat (.689), competence (.498), general physical self concept (.568), strength (.479) and endurance (.553) the fact that these were mostly slightly decreased indicates that changes were beginning to take place.  Only physical activity (.457) and appearance (.587) showed an increase, though these could be for reasons already suggested.
Pre-intervention to post-intervention two-way ANCOVA results 

To understand if gender was a moderator in these non-significant results, and because of the increased time period involved and the suggestions that 10 week scores were beginning to move away from initial scores, a two-way ANCOVA was conducted for pre and post scores for males and females. Results (table 2) show that after adjusting for pre-intervention scores, there was no significant interaction effect for health, coordination, physical activity, sport competence, general physical self concept, strength, flexibility and endurance, with small effect sizes (<.132), suggesting that there is no difference in response between males and females for these factors between motivational climates. 

 Table 2

Two way between groups ANCOVA results after 10 weeks (post intervention) for males and females adjusting for pre-intervention scores.

	

	Post Intervention 

	PSDQ Measurement 
	F (2, 33)
	Sig (p=)
	Partial eta Sq.

	Health 
	2.510
	.097
	.132

	Coordination 
	.596
	.557
	.035

	Physical Activity 
	.449
	.642
	.026

	Body Fat 
	4.341
	.021
	.208

	Sport Competence 
	.015
	.986
	.001

	General Physical Self Concept 
	.842
	.440
	.049

	Appearance 
	1.885
	.168
	.103

	Strength 
	.586
	.562
	.034

	Flexibility 
	.872
	.427
	.050

	Endurance 
	.161
	.852
	.010

	Self Esteem 
	6.367
	.005
	.278


However, the results do show a significant interaction effect for body fat F (2, 33) = 4.341, p = .021, though with a reasonably small effect size (partial eta squared = .208). The group effects were not statistically significant F (2, 33) = 2.459, p = .101, but the gender effects were F (2, 33) = 4.161, p = .049. Results suggest that females show an increase in self esteem in the body fat component of the PSDQ in the performance avoidance group, but overall have lower scores, whereas boys’ scores remained reasonably high in all 3 groups. 
A significant interaction effect was also shown for self-esteem F = (2, 33) = 6.367, p = .005, but with only a reasonably small effect size (partial eta squared = .278). Neither of the main effects was statistically significant: Group F = (2, 33) =.479, p = .624; gender F = (1, 33) = .551, p = .463. The results suggest a difference between males and females response to the motivational climates for this more global measure of self-esteem. Females self-esteem seems to be higher for the performance avoidance group, whereas males self esteem appears to be higher for the mastery and performance approach groups. 
Pearson correlation analysis 
To explore the relationship between PSDQ measures of physical self-concept and physical activity (using the PACE questionnaire), Pearson product-moment correlation efficient was used. Preliminary analyses were performed to ensure no violation of normality, linearity and homoscedasticity. 
The results show a strong positive correlation between average physical activity in both the PACE questionnaire and the PSDQ measurement pre-intervention r = .547, n = 40, p <.001, inter-intervention r = .579, n = 40, p <.001) and post-intervention r = .532, n = 40, p <.001; as well as a strong correlation between the PSDQ physical activity measure and the PACE measure of activity for the last 7 days pre-intervention r = .400, n = 40, p <.005, inter-intervention r = .441, n = 40, p <.001) and post-intervention r = .519, n = 40, p <.001); as would be expected. 
Other correlations between average physical activity and measurements of the PSDQ were not as consistent. Pre-intervention there was a correlation between this and endurance r = .688, n = 40, p <.001, whereas inter-intervention it was self-esteem, r = .355, n = 40, p <.005, and general physical self-concept, r = .344, n = 40, p <.005 that showed a correlation. Post intervention general physical self-concept, r = .417, n = 40, p <.001 appeared again and there was a correlation this time between average PA and flexibility, r = .377, n = 40, p <.005; as well as endurance, r = .387, n = 40, p <.005.

Correlations between the PACE measurements of the last 7 day’s activity levels and PSDQ measurements showed a pre-intervention correlation for self-esteem, r = .350, n = 40, p <.005 and general physical self-concept, r = .514, n = 40, p <.001. Inter-intervention general physical self-concept was also shown to be correlated with the previous 7 days’ activity levels r = .347, n = 40, p <.005 as was sport competence, r = .333, n = 40, p <.005. Post intervention, general physical self-concept was shown to be correlated with the last 7 days activity levels, r = .449, n = 40, p <.001, as was sport competence, r = .423, n = 40, p <.001, endurance r = .440, n = 40, p <.001 and flexibility r = .365, n = 40, p <.005.

Discussion 

Primarily, results indicate that the ten week intervention had little impact upon physical self-perceptions, with significant between group differences only found from week 0-5 for health (p=.027) and from week 0-10 for coordination (p=.007). However, there were some small suggestions that changes were beginning to occur, with partial eta squared values indicating a weakening relationship between PSDQ scores as the study progressed from five to ten weeks across nine of the eleven factors. Two way ANCOVA results also indicate that females have lower physical self perceptions for body-fat and self-esteem overall and Pearson correlation analysis suggests a relationship between physical self perceptions and physical activity. 
Motivational Climate and Physical Self-Perceptions
Many experts have concluded that mastery goals better equip participants to motivationally cope with the demands of sport (Grieve & Whelan, 1994), prompting authors to recommend to sports leaders the promotion of mastery goals and the de-emphasis of competitive goals (Steinburg, Singer & Murphey, 2000). A review of the literature (Ntoumanis & Biddle, 1999) and a meta-analytic review (Rawsthorne & Elliot, 1999) both concluded that a mastery motivational climate is associated with more adaptive motivational patterns, while a performance climate is linked with less adaptive or maladaptive motivational and affective responses. Whether using the trichotomous or 2x2 approach, researchers have generally agreed that avoidance goals are generally maladaptive (Daniels et al., 2008). Incorporating the trichotomous approach, Cury et al. (2002) found, for example, that in a single session basketball task, performance-avoidance goals undermined intrinsic motivation relative to performance–approach and performance-mastery goals. 
In this study findings were inconsistent, yet the only between group measurements of the PSDQ that were significantly different after the covariate had been removed (health after 5 weeks and coordination after 10 weeks), were actually higher for those in the ego involving groups, with the estimated marginal means for health highest for the performance avoidance group (38.233), followed by the performance approach (34.415) and finally the mastery group (33.041). Coordination estimated marginal means indicated that the highest scores were for the performance approach group (26.521) and performance avoidance group (25.671), as opposed to the mastery group (22.321). These higher scores in the ego involving performance groups may be due to the higher ability that would be expected of students who study a sports course, as it is often those in a competitive climate with a low athletic ability that can feel disadvantaged and form negative attitudes towards exercise (Digelidis et al., 2003).
However, the disparity between these findings and the findings of previous studies (including the non-significant results) may also be attributed to the fact that it is often the perception of the manipulated motivational climate that has been measured in other studies and it is this perception of the environment (motivational climate) created by the sports leader that has been found to affect the athlete adversely both by provoking anxiety (Papaioannou & Kouli, 1999) and influencing self-confidence (Vosloo et al., 2009). It is these perceptions of motivational climate that have been related not only to measurements of self-esteem but also to the achievement goal orientations (AGO) of young people. Standage, Duda and Ntoumanis (2003), for example, highlighted notable links between the goal orientation of students and self-esteem based on their perceptions of motivational climate. 
White et al. (2004) postulated that it is the perceived climate fostered by a child’s parents that influences their goal orientation; with a perceived performance climate related to an ego orientation and a perceived mastery climate related to a task orientation. Whilst both of these orientations are thought to lead to high perceptions of competence when successful, those high in ego orientations, when under conditions of failure, can feel incompetent according to their set criterion for success (being superior relative to others), actually leading to exercise drop-out (Hein & Hagger, 2007). Because of the negative connotations attached to those with ego as opposed to mastery orientations, it could be speculated that the maladaptive motivational response may also be increased state anxiety and lowered self-confidence (Vosloo et al., 2009). Furthermore, Todorovich & Curtner-Smith (2002), found that students placed in compatible goal orientations and motivational climates had their orientations strengthened; and although Papaioannou, Marsh & Theodorakis, (2004) found that that PE students placed in compatible goal orientations and motivational climates did not benefit from this arrangement; the individual's placed in incompatible climates were found to have destabilized goal orientations. These findings suggest that people may adjust their goal orientations if they are not completely compatible with the motivational climate that they perceive. However, perhaps it is more likely that they may just experience dissonance and conflict between these variables which result in feelings of anxiety and affected self-confidence levels. Vosloo et al. (2009), for example, found that groups that were not compatible in terms of AGO and perceived motivational climate had lower levels of self-confidence. A limitation of this study, then, was the lack of measurement regarding the student’s perceptions of the climate, nor their goal orientations prior to the study, as this may have impacted upon their responses to the motivational climate and the subsequent results. 

Gender and Physical Activity Effects 
In this study, there were no significant differences found between genders for average physical activity levels across the study, with an average of approximately 4 times a week for both male (m=3.90) and female (m=3.91). This is perhaps due to the fact that all participants were students who had chosen to take a sports course. However, it is notable that there were fewer females recruited to the study, which reflects the current uptake of young female students not only on sports courses, but also in sport generally. Findings from the 2009 Scottish Health Survey (Bromley, Given & Ormston, 2010) indicated that whereas boy’s physical activity dropped from 70% of the population meeting recommended guidelines from the ages of 13-15, to 60% of 16-24 year olds; the percentage of girls meeting current physical activity guidelines declined from 67% aged 11-12 to 41% of girls aged 13-15 and below 40% for those aged between 16-24. 
It has also been observed that boys report a more positive self-perception than girls (Crocker et al., 2000) and men more physical self-esteem and confidence than women (Fox & Corbin, 1989). In this report, this was found to be true for the global measure of self-esteem (p=.005) and for body fat (p=.021) only, but this lack of difference in other factors may again be due to the unusual parity in exercise levels between males and females and although other studies have shown a relationship between physical activity and self-perceptions in females, some authors have warned of the need to consider other factors (Knowles et al., 2009). Gender specific studies have shown a link between motivational climate and perceived competence and have suggested that climate is an important contributor to explaining female adolescent’s motivation in sport (Weiss, Amorose & Wilko, 2009). Differences in self-esteem (<.005) and body fat perceptions (<.05) between the motivational climates in this study offer some hint of this, but further investigations are needed to provide more concrete data for this age group. 

The high levels of physical activity from all students across the groups (MGroup1=4.15, MGroup2=4.28, MGroup3=3.97) may also have influenced the lack of significant difference between groups, given the well-established link between physical activity and fitness with physical self-concept in adolescents (e.g. Dunton et al., 2006; Guinn et al., 2000; McClure et al., 2010; Morgan, Graser & Pangrazi, 2008). However, the only consistently significant correlation between physical activity levels measured by the PACE questionnaire and PSDQ measurements of self-perception in this study was general physical self-concept. A larger sample size and a mix of students across a range of activity levels may have proven to be more revealing.
Strengths 
Longitudinal studies provide a stronger test of causality (Lau, Cheung & Ransdell, 2008) and in line with studies deemed an acceptable intervention for measuring changes in self-esteem (Ekeland et al., 2004), this intervention was over 4 weeks in length (10 weeks in total). However, unlike some other longitudinal studies on achievement goals (e.g. Kavassanu & Roberts, 1996; Daniels et al., 2008), because motivational climate and goals were directly manipulated, causal conclusions regarding the effects of these can be drawn. 

It has been shown that terms such as self-concept, self-esteem and self-perception are multi-dimensional (Hart, 2007) and therefore there is a need for studies to break down the concepts into its component parts. This study, then, addressed what has been deemed a major limitation of previous studies (Schneider, Dunton & Cooper, 2008) by using a multi-dimensional self-concept instrument, the PSDQ (Marsh et al., 1994),  a well validated instrument (Fox & Corbin, 1989) which assesses physical perceptions in nine distinct domains, as well as global physical self-concept and overall self-esteem. Despite previous criticisms (e.g. Ekeland et al., 2004; Spence et al., 2005) regarding the use of un-validated questionnaires in exercise and self esteem, studies are continuing to use these kind of questionnaires (e.g. Simona, Sorinel & Andreea, 2010).The use of validated tools, such as the PSDQ, are therefore thought to reveal important links between physical activity or fitness and evaluations of specific physical domains (e.g. perceived strength, coordination, flexibility, endurance) that are not afforded by more global physical measures of self-concept (Dunton et al., 2006), or un-validated questionnaires. The study also assessed levels of activity using self-report measures through the validated PACE questionnaire (Prochaska et al., 2001) as opposed to fitness tests. Despite the potential bias of using self-report measures, this does take away the inaccuracy of fitness testing due to potential genetic differentiation (KIissouras, 2001). 
More importantly, it begins to address the lack of longitudinal research highlighted by this author into the mechanisms (motivational climate) that are thought to mediate the relationship between physical self-perceptions and physical activity, especially in regard to older adolescents. 
Limitations 
Although measures were taken to control internal validity, extraneous factors may have affected the results, such as the participants’ experiences outside of the study, including motivational climate in other physical education classes or activities. Ryska & Yin (1999), for instance, found that youth athletes that participated in recreational teams reported a greater degree of mastery climate than those playing in a competitive league. Given the mean average activity levels of learners across the three measures was four per week for both males (m=3.90) and females (3.91), this meant that there were a number of occasions each week where motivational climate could not be controlled in a physical activity session. 

Other factors that may have affected external validity may include the fact that all participants, although volunteers, were studying sport related courses so may not be representative of the general population. Also, the participants were aware that they were taking part in an experiment, so this may have affected their reactions to the questions (Hawthorne Effect). However, it is hoped that the effects will have been minimised by the longitudinal nature of the study and the fact that the students were already taking part in the enrichment sessions prior to the commencement of the study. Finally, the sample size may have been too small to detect a treatment effect. Spence et al. (2005) recommended a sample size of at least 200. However, this was for more global effects of self-esteem, so it is possible that stronger associations between the individual variables measured by the PSDQ were still noticeable. 
Future Directions 
Although this study attempted to take into account criticisms of previous studies on motivational climate in physical education and sport; which have been blamed for confounding individual constructs by using existing groups and not randomly assigning people to groups (Papaioannou et al., 2004), it acknowledges the usefulness of having a measurement of the achievement goal orientations prior to this study, either to place people into groups, or to monitor any changes in goal orientation over the course of such an intervention, using a tool such as the Perception of Success Questionnaire (Roberts & Balague, 1991). 

Variations have also been found at an individual and group level in terms of session leaders/coaches and athletes perceptions of the motivational climate (Vazou, 2010) and, in line with the conclusions of Braithwaite, Spray and Warburton (2011), in a very recent meta-analysis of motivational climate interventions in physical activity, a validated measurement of perceived motivational climate would be useful in future studies of this kind, using a tool such as the Learning and Performance Orientated Physical Education Classes Questionnaire (Papaioannou, 1994) or the Task and Ego Orientation in Sport Questionnaire (Walling & Duda, 1995), though unfortunately neither takes into account performance avoidance. 

Another future direction relates to the possibility of looking at multiple, rather than single goal orientations, as previous studies have illustrated the achievement benefits of a multiple, rather than a single goal orientation (Steinburg et al., 2000). A recent longitudinal educational study found that achievement was equal in performance in multiple-goals as well as mastery and performance only groups, but only the students in the performance only group were more psychologically and emotionally vulnerable (Daniels et al., 2008), echoing earlier recommendations of mastery goals individually, as well as relative to, performance goals. 

Finally, to attempt to control at least one of the confounding variables (which are always difficult to control in a longitudinal study); it would be of benefit to increase the number of sessions with a manipulated climate to at least 3 times per week. This could act to increase the effect size of the motivational climate and lessen the impact of other motivational climates participants were involved in. 

Conclusions
There is undoubtedly scope for further research, particularly within this age group, to build upon the modest but largely insignificant findings of this paper in regard to the effects of a trichotomous motivational climate on the facets of physical self-perception. This author would recommend particularly an increase in the length and the intensity of future studies, as well measurements of perceptions and achievement goal orientations in future studies.   
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Appendix 1a 
Information Sheet Research Project  
Dear Learner, 

As part of my MSc in Applied Sport and Exercise Studies, I am conducting a study into the effects of motivational climate on self esteem. 

You are probably aware that participation in sport is currently well below the levels that it should be in the UK. However, you may not be aware that a person’s self-esteem has been linked to participation in sport in a number of studies over recent years. 

Furthermore, the motivational climate (the environment encouraged by the session leader), which could be competitive, or focused on self-improvement for instance, has also been shown to affect people’s self esteem and participation in sport However, there is currently a lack of data regarding 16-18 year olds, which could be a key time for exercise drop-out.  
The purpose of the study then is to look at the effect of motivational climate on self-esteem and is linked to your current enrichment programme of 1 hour of sport once a week on a Wednesday. For this study you will remain in your current enrichment group and will continue to do the same varied activities each week (basketball, badminton, football, touch rugby etc). However, depending on the group that you are assigned to, your motivational climate will differ. For instance, your session leader may encourage a competition (performance) based climate or a climate that encourages self improvement (mastery). 
To measure self-esteem you will be asked to complete a two page questionnaire known as the Physical Self Description Questionnaire 3 times; at the start, during and after the study. This will measure things such as perceived bodily attractiveness, sports competence, physical strength and physical conditioning. 

The results of the study are expecting to primarily show a positive correlation between self-esteem and the self-improvement group. The data from your questionnaires will be treat as confidential and will remain locked within the sports staff room at college, and only I (and possibly my dissertation supervisor) will have access to this throughout the study. You will not be named in the study itself nor in any documents or data resulting from the study; your data will also be destroyed as soon as the study has been validated by Staffordshire University. 

If you do not wish to take part in the study, or wish to stop at any time, you only have to let me know. Alternatively, if you have any questions or queries about the study, or your role within it, you can let me know using the contact details below.

I hope that you will be able to take part in what should be an interesting investigation. I have attached a consent form, which you and your parents will need to sign if you wish to take part. In the mean time, feel free to come and see me or email/call me if you or your parents have any questions. 

Kind Regards

Steven Bell 

Curriculum Leader Sports

New College Durham 

Tel: 0191 375 4924

Email: steven.bell@newdur.ac.uk
Room: SP145 
Appendix 1b

Consent Form 

Title of Project:  The Effects of Motivational Climate during Physical Activity on the Self-Esteem of 16-18 Year Olds in a College Environment

Name of Researcher: Steven Bell  
	
	Please tick 
to confirm (student)
	Please tick 
to confirm (parent/guardian)

	I confirm that I have read and understand the information sheet for the above study (attached). 


	
	

	I have had the opportunity to consider the information, ask questions and have had these answered satisfactorily. 


	
	

	I understand that my participation is voluntary and that I am free to withdraw at any time, without giving any reason, without my rights being affected.

	
	

	I understand that the personal information may be looked at by researchers or other responsible individuals. I give permission for these individuals to have access to my records. 


	
	

	I agree to take part in the above research study.


	
	


__________________    
 __________________

________________________

Name of Student 
     
Date



Signature 

__________________     
__________________

________________________

Name of Parent/Guardian 
Date



Signature 

__________________     
__________________

________________________

Name of Researcher 
 
Date


Appendix 2

Name: 



Age: 



Date of Birth: 

Pace + Physical Activity Measure 

Please read the form carefully before you fill this in and answer as honestly and accurately as possible.  

Physical activity is any activity that increases your heart rate and makes you get

out of breath some of the time.

Physical activity can be done in sports, playing with friends, or walking to school.

Some examples of physical activity are running, brisk walking, rollerblading,

biking, dancing, skateboarding, swimming, soccer, basketball, football, and surfing.

Add up all the time you spend in physical activity each day (don’t include your college classes) and circle the appropriate answers 

P1 
Over the past 7 days, on how many days were you physically active for a total of at least 60 min per day?

0 days 

1 
2 
3 
4 
5
 6 
7 days

P2 
Over a typical or usual week, on how many days are you physically active for a total of at least 60 min per day?

0 days 

1 
2 
3 
4 
5
 6 
7 days

PACE+ (Patient-Centered Assessment and Counselling for Exercise Plus

Nutrition)

Prochaska, Sallis & Long, 2001
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MALE /FEMALE (circle one) PROGRAM: GROUP:

PLEASE READ THESE INSTRUCTIONS FIRST
This i not a test - there are o right or wrong answwers

This s a chance to look at yourself. It is not a test. There are no right answers and everyone will have different
ou feel about yourself. PLEASE DO NOT TALK ABOUT YOUR
ANSWERS WITH ANYONE ELSE. We will keep your answers private and not show them to anyone.

The puspose of this sfudy is to see how people describe themselves phys
asked to think about .

b Answer each senfence quick

‘When you are reads to begin, please read each sentence and decide your answer (You may read quietly to yourself as T
ch question — “True", “False”, and four answwers in between. There are
o each sentence, one for each of the answers. The answers are written at the top of the b
o a sentence and put a tick n the box under the ansiwer you choose. DO NOT say
out it with anyone else. Before you start there are three examples below. A student named Bob has already
answwered the first fwo examples fo show you how to o t. In the third example you must choose yous own answer by
bo

person. D

(The 5 has been circled because the person answering believes the statement “T am 2 creativ

person” is mostly true. That i, the statement is mostly like hinvher )

B. Iam good at writing poetry. 1 @

(The 2 has been circled because the person ansiwering believes that the statement is mostly

false as far as heshe is concerned. That is, he/she feels he/she does not write good poetry
playing with pe 12 &

(The 5 has been citcled because at irstthe person thought that the statement was most

but then the person corrected i to 6 to show that the statement was very true about him/her.)

Please do not leave any statements blank. If unsure, please ASK FOR HELP.
Herb Marsh, 1999, SELF Research Cenre
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Please circle the number which is the most correct statement about you.

atement
01 When T get sick I feel so bad that I cannot even get out of bed

04. Tamtoo fat

06. Tam satisfied with the kind of person I am physically
07. Tam attractive for my age
03. Tam a physically strong person

9. Iam quite good at bending. twisting. and turning my

11 Overall, most things I do tum out well
12 Tusually catch whate . etc ) is going around
13 Controlling movements of my body comes easily to me
14 Toften do exercise or activities that makes me breathe hard.
My waist i too large.
16 Tam good at most sports
 with myself
e a nice looking face.
e a lot of power in my bods
M
ould do well ina test of physical endurance and stamina
T don't have much to be proud of
Twantto do

Tam good at coordinated movements

1 get exercise or activity three or four times a week that makes me huff and puff

and lasts at least 30 minutes

Thave too much fat on my bod;

Most sports are easy for me

T feel good about the way I look and what I can do phy;

Tam better looking than most of my friends

T am stronger than most people my age

My body is stiff and inflexible

T could jog 5 kilometres without stopping

Tife is not very useful

Overall. Tam 10 good
I getsicka lot

Herb Marsh, 1999, SELF Research Cenre
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6. 1find my body handles coordinated movements with ease
47. Tdolots of sports, dance, gym. or other physical activities
48 My stomach is too big
49 Tam better at sports than most of my friends
1 feel good about who T am and what I can do
Tam good looking
Twould do well in a test of strength
T think T am flexible enough for most sports
T can be physically active for a long period of time without getting tired
Most things I do. I do well
‘When I get sick it takes me a long fime 10 get befter
Tam graceful and coordinated when I do sports and activities
T do sports, exercise, dance or other physical activities almost every day
Other people think that Tam fat
1 play sports well
T feel good about who T am physicall
Nobody thinks that I am good looking
63 Tam good at lifting heavy objects
Tthink T would perform well on a test measuring flexibility
Tam good at endurance activities like distance running. aerot
swimming, or cross-country skiing
all_ T have a lot to be proud of
r because of illness more than most people my age.

(

Tusually stay healthy even when my friends get sick

Nothing I do ever seems to turn out right

Thank you

Herb Marsh, 1999.
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• Only use the following fonts in your illustrations: Arial, Courier, Times, Symbol.

• Number the illustrations according to their sequence in the text.

• Use a logical naming convention for your artwork files.

• Provide captions to illustrations separately.

• Produce images near to the desired size of the printed version.

• Submit each figure as a separate file.
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A detailed guide on electronic artwork is available on our website:
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Formats
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Color artwork
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Elsevier will ensure, at no additional charge, that these figures will appear in color on the Web (e.g.,

ScienceDirect and other sites) regardless of whether or not these illustrations are reproduced in color in the printed version. For color reproduction in print, you will receive information regarding the costs from Elsevier after receipt of your accepted article. Please indicate your preference for color in print or on the Web only. For further information on the preparation of electronic artwork, please see http://www.elsevier.com/artworkinstructions.

Please note: Because of technical complications which can arise by converting color figures to "gray scale" (for the printed version should you not opt for color in print) please submit in addition usable black and white versions of all the color illustrations.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Tables

Number tables consecutively in accordance with their appearance in the text. Place footnotes to tables

below the table body and indicate them with superscript lowercase letters. Avoid vertical rules. Be

sparing in the use of tables and ensure that the data presented in tables do not duplicate results

described elsewhere in the article.
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Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice versa). Any references cited in the abstract must be given in full. Unpublished results and personal communications are not recommended in the reference list, but may be mentioned in the text. If these references are included in the reference list they should follow the standard reference style of the journal and should include a substitution of the publication date with either "Unpublished results" or "Personal communication" Citation of a reference as "in press" implies that the item has been accepted for publication.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any further information, if known (DOI, author names, dates, reference to a source publication, etc.), should also be given. Web references can be listed separately (e.g., after the reference list) under a different heading if desired, or can be included in the reference list.

References in a special issue

Please ensure that the words 'this issue' are added to any references in the list (and any citations in the text) to other articles in the same Special Issue.
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Reference management software

This journal has standard templates available in key reference management packages EndNote (http://www.endnote.com/support/enstyles.asp) and Reference Manager

(http://refman.com/support/rmstyles.asp). Using plug-ins to wordprocessing packages, authors only need to select the appropriate journal template when preparing their article and the list of references and citations to these will be formatted according to the journal style which is described below.

Reference style

Text: Citations in the text should follow the referencing style used by the American Psychological Association. You are referred to the Publication Manual of the American Psychological

Association, Sixth Edition, ISBN 978-1-4338-0561-5, copies of which may be ordered from
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Strunk, W., Jr., & White, E. B. (1979). The elements of style. (3rd ed.). New York: Macmillan, (Chapter

4).

Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (1994). How to prepare an electronic version of your article. In B. S.

Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281–304). New York: E-Publishing

Inc.

Journal abbreviations source

Journal names should be abbreviated according to

Index Medicus journal abbreviations: http://www.nlm.nih.gov/tsd/serials/lji.html;

List of title word abbreviations: http://www.issn.org/2-22661-LTWA-online.php;

CAS (Chemical Abstracts Service): http://www.cas.org/sent.html.

Video data

Elsevier accepts video material and animation sequences to support and enhance your scientific research. Authors who have video or animation files that they wish to submit with their article are strongly encouraged to include these within the body of the article. This can be done in the same way as a figure or table by referring to the video or animation content and noting in the body text where it should be placed. All submitted files should be properly labeled so that they directly relate to the video file's content. In order to ensure that your video or animation material is directly usable, please provide the files in one of our recommended file formats with a preferred maximum size of 50 MB. Video and animation files supplied will be published online in the electronic version of your article in Elsevier

Web products, including ScienceDirect: http://www.sciencedirect.com. Please supply 'stills' with your files: you can choose any frame from the video or animation or make a separate image. These will be used instead of standard icons and will personalize the link to your video data. For more detailed instructions please visit our video instruction pages at http://www.elsevier.com/artworkinstructions.

Note: since video and animation cannot be embedded in the print version of the journal, please provide text for both the electronic and the print version for the portions of the article that refer to this content.

Supplementary data

Elsevier accepts electronic supplementary material to support and enhance your scientific research.

Supplementary files offer the author additional possibilities to publish supporting applications, highresolution images, background datasets, sound clips and more. Supplementary files supplied will be published online alongside the electronic version of your article in Elsevier Web products, including

ScienceDirect: http://www.sciencedirect.com. In order to ensure that your submitted material is directly usable, please provide the data in one of our recommended file formats. Authors should submit the material in electronic format together with the article and supply a concise and descriptive caption for each file. For more detailed instructions please visit our artwork instruction pages at

http://www.elsevier.com/artworkinstructions.
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APPENDICES 


RAW DATA 

(See printed copies for xls and spss data)
Faculty of Health

Staffordshire University
	Descriptive Statistics Group 1 

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Avg PA levels  pre (PACE)
	14
	2
	6
	4.43
	1.222

	Avg PA levels  inter (PACE)
	14
	0
	6
	3.86
	1.657

	Avg PA levels  post (PACE)
	14
	1
	7
	4.00
	1.754

	-7Days PA levels pre (PACE)
	14
	1
	6
	3.79
	1.718

	-7Days PA levels inter (PACE)
	14
	0
	6
	3.86
	1.748

	-7Days PA levels post (PACE)
	14
	0
	7
	3.64
	2.240

	Health (pre)
	14
	23
	46
	36.64
	7.860

	Health (inter)
	14
	15
	44
	33.93
	8.166

	Health (post)
	14
	16
	48
	36.71
	8.844

	Coordination (pre)
	14
	17
	34
	24.86
	6.037

	Coordination (inter)
	14
	15
	34
	22.57
	4.957

	Coordination (post)
	14
	14
	31
	22.07
	4.599

	Physical Activity (pre)
	14
	15
	36
	26.21
	7.688

	Physical Activity (inter)
	14
	11
	35
	23.71
	6.557

	Physical Activity (post)
	14
	17
	36
	24.64
	7.772

	Body Fat (pre)
	14
	18
	36
	31.14
	5.231

	Body Fat (inter)
	14
	18
	36
	29.14
	5.318

	Body Fat (post)
	14
	13
	36
	29.29
	7.194

	Sport Competence (pre)
	14
	17
	34
	25.00
	5.008

	Sport Competence (inter)
	14
	15
	30
	24.14
	3.900

	Sport Competence (post)
	14
	15
	35
	23.43
	6.085

	General Physical Self Concept (pre)
	14
	8
	36
	26.71
	7.780

	General Physical Self Concept (inter)
	14
	11
	36
	24.36
	6.879

	General Physical Self Concept (post)
	14
	8
	36
	25.50
	8.689

	Appearance (pre)
	14
	16
	35
	23.79
	5.713

	Appearance (inter)
	14
	16
	31
	22.86
	4.222

	Appearance (post)
	14
	17
	36
	23.93
	5.498

	Strength (pre)
	14
	14
	36
	23.79
	7.040

	Strength (inter)
	14
	16
	31
	23.21
	5.591

	Strength (post)
	14
	14
	36
	25.43
	6.722

	Flexibility (pre)
	14
	14
	36
	23.79
	6.750

	Flexibility (inter)
	14
	13
	31
	22.71
	5.136

	Flexibility (post)
	14
	14
	31
	21.64
	4.733

	Endurance (pre)
	14
	10
	36
	23.07
	6.742

	Endurance (inter)
	14
	16
	36
	21.79
	5.591

	Endurance (post)
	14
	14
	36
	22.71
	6.293

	Self Esteem (pre)
	14
	23
	46
	34.21
	7.465

	Self Esteem (inter)
	14
	20
	46
	34.07
	7.416

	Self Esteem (post)
	14
	25
	48
	34.57
	7.572

	Valid N (listwise)
	14
	
	
	
	

	Descriptive Statistics Group 2

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Avg PA levels  pre (PACE)
	13
	2
	7
	4.46
	1.330

	Avg PA levels  inter (PACE)
	13
	1
	6
	4.00
	1.354

	Avg PA levels  post (PACE)
	13
	2
	6
	4.08
	1.320

	-7Days PA levels pre (PACE)
	13
	2
	6
	3.77
	1.166

	-7Days PA levels inter (PACE)
	13
	2
	7
	3.69
	1.494

	-7Days PA levels post (PACE)
	13
	2
	7
	4.23
	1.423

	Health (pre)
	13
	27
	48
	36.15
	6.283

	Health (inter)
	13
	17
	48
	34.92
	7.421

	Health (post)
	13
	9
	43
	32.23
	7.949

	Coordination (pre)
	13
	19
	35
	26.46
	4.926

	Coordination (inter)
	13
	18
	35
	26.08
	5.171

	Coordination (post)
	13
	18
	34
	27.23
	4.549

	Physical Activity (pre)
	13
	15
	35
	26.38
	5.810

	Physical Activity (inter)
	13
	14
	36
	25.85
	5.970

	Physical Activity (post)
	13
	13
	34
	24.92
	6.726

	Body Fat (pre)
	13
	11
	36
	27.46
	7.253

	Body Fat (inter)
	13
	8
	36
	28.15
	8.523

	Body Fat (post)
	13
	6
	36
	28.38
	8.685

	Sport Competence (pre)
	13
	16
	36
	25.92
	6.474

	Sport Competence (inter)
	13
	16
	36
	25.54
	6.851

	Sport Competence (post)
	13
	16
	36
	26.69
	6.395

	General Physical Self Concept (pre)
	13
	7
	35
	24.23
	8.022

	General Physical Self Concept (inter)
	13
	9
	34
	24.38
	6.172

	General Physical Self Concept (post)
	13
	6
	32
	25.23
	6.906

	Appearance (pre)
	13
	12
	36
	26.08
	7.029

	Appearance (inter)
	13
	8
	36
	26.54
	7.785

	Appearance (post)
	13
	7
	35
	26.00
	7.714

	Strength (pre)
	13
	11
	31
	23.31
	5.186

	Strength (inter)
	13
	11
	35
	23.15
	6.466

	Strength (post)
	13
	12
	35
	22.77
	6.139

	Flexibility (pre)
	13
	13
	35
	25.08
	6.048

	Flexibility (inter)
	13
	14
	36
	23.31
	7.250

	Flexibility (post)
	13
	12
	36
	23.08
	6.849

	Endurance (pre)
	13
	8
	36
	23.31
	7.227

	Endurance (inter)
	13
	6
	36
	22.54
	7.264

	Endurance (post)
	13
	9
	36
	23.92
	7.053

	Self Esteem (pre)
	13
	26
	47
	39.00
	6.916

	Self Esteem (inter)
	13
	29
	48
	39.00
	6.164

	Self Esteem (post)
	13
	29
	47
	39.46
	5.109

	Valid N (listwise)
	13
	
	
	
	

	Descriptive Statistics Group 3

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Avg PA levels  pre (PACE)
	13
	2
	5
	3.92
	.954

	Avg PA levels  inter (PACE)
	13
	2
	5
	3.85
	.899

	Avg PA levels  post (PACE)
	13
	2
	7
	4.15
	1.772

	-7Days PA levels pre (PACE)
	13
	2
	5
	3.62
	.870

	-7Days PA levels inter (PACE)
	13
	2
	5
	3.46
	.967

	-7Days PA levels post (PACE)
	13
	2
	7
	4.00
	1.683

	Health (pre)
	13
	25
	47
	33.62
	6.225

	Health (inter)
	13
	30
	47
	36.77
	5.434

	Health (post)
	13
	26
	48
	34.92
	6.714

	Coordination (pre)
	13
	19
	30
	24.54
	3.666

	Coordination (inter)
	13
	20
	30
	24.77
	2.862

	Coordination (post)
	13
	18
	34
	25.23
	4.323

	Physical Activity (pre)
	13
	14
	35
	25.85
	6.427

	Physical Activity (inter)
	13
	17
	33
	25.77
	5.372

	Physical Activity (post)
	13
	17
	36
	26.46
	6.050

	Body Fat (pre)
	13
	13
	36
	28.54
	7.817

	Body Fat (inter)
	13
	20
	36
	31.00
	5.196

	Body Fat (post)
	13
	18
	36
	29.00
	6.671

	Sport Competence (pre)
	13
	12
	33
	25.62
	5.378

	Sport Competence (inter)
	13
	12
	35
	27.23
	6.139

	Sport Competence (post)
	13
	16
	36
	27.62
	6.358

	General Physical Self Concept (pre)
	13
	21
	34
	27.23
	4.343

	General Physical Self Concept (inter)
	13
	20
	36
	27.77
	4.585

	General Physical Self Concept (post)
	13
	19
	36
	27.85
	5.713

	Appearance (pre)
	13
	14
	36
	25.69
	6.088

	Appearance (inter)
	13
	15
	36
	26.77
	5.434

	Appearance (post)
	13
	16
	36
	25.92
	6.062

	Strength (pre)
	13
	13
	30
	23.15
	5.194

	Strength (inter)
	13
	7
	32
	25.08
	6.344

	Strength (post)
	13
	16
	34
	24.69
	4.347

	Flexibility (pre)
	13
	16
	35
	24.46
	5.270

	Flexibility (inter)
	13
	14
	34
	25.15
	4.997

	Flexibility (post)
	13
	20
	34
	25.54
	4.648

	Endurance (pre)
	13
	9
	27
	21.54
	5.093

	Endurance (inter)
	13
	14
	32
	23.46
	4.719

	Endurance (post)
	13
	14
	33
	24.62
	5.157

	Self Esteem (pre)
	13
	23
	46
	36.00
	7.083

	Self Esteem (inter)
	13
	26
	45
	35.23
	7.155

	Self Esteem (post)
	13
	22
	44
	35.00
	7.616

	Valid N (listwise)
	13
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