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Abstract

The purpose of this study was to carry out a preliminary investigation to explore the use of outdoor and adventurous Project Work (PW) within an educational setting. Specifically, differences between the PW and normal academic school experiences were examined using a self-determination theory framework integrated with a goal orientation and psychological skills perspective. Additionally, an exploratory investigation was carried out to examine the extent to which key motivation constructs predicted skill development (i.e. problem solving, collaboration and communication) through the PW experience. Six questionnaires were adapted and utilised to collect the relevant data for both school and PW experiences (Basic Psychological Needs Questionnaire; the Learning Climate Questionnaire; Intrinsic Motivation Inventory; the Motivated Strategies for Learning Questionnaire; 2 X 2 Achievement Goal Questionnaires and Perceived Skills Learned in PW) from the 224 students (Mean age 13.2 ±0.3 years) who participated in the 12-day PW. Results indicated that there were significant differences between school and PW experience (p < .01). Specifically, PW experience rated higher in autonomy supportive climate, autonomous motivation, perceived competence, and a greater emphasis on task approach goal orientation. Furthermore as a cohort, the students reported improvements in problem solving, collaboration and communication as a result of the PW experience. Finally, an exploratory hierarchical regression analysis revealed potential importance of perceived value, utilising meta-cognitive skills, and experiencing relatedness and autonomy in the prediction of skill development through PW experiences. The findings of this study present preliminary support the potential usefulness of outdoor and adventurous PW within a school context and provide implications for future research which are discussed further. 
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Introduction
School Context

In the quote below, Fleming, Allen & Barcelona (2011) highlight the importance of integrating the formal education curriculum with activities and experiences beyond the classroom in order to maximise positive and relevant impact on young people.
Schools have the opportunity to focus on both academic and non-academic outcomes, including promoting multiple areas of competence, character, connections to others, caring, and contribution to society. Such approaches can enhance the academic process. The potential for realizing these outcomes lies in the connection to student opportunities beyond the school day (p.55) 

Leading on from this, there is evidence to suggest that one such avenue for positive impact (e.g., independence, confidence and self-esteem) is outdoor adventure programmes (Allison & Von Wald, 2010). For some, this has led to outdoor adventure and learning to be accepted as a valuable part of education. For example, at George Watson’s College (GWC - Edinburgh, Scotland), S3 projects (secondary school pupils aged 13-14) became an official part of the curriculum in 1962, despite parental concerns about possible adverse effects on their children’s academic progress and the more recent fears for the safety of youngsters. The S3 project is a 12 day holistic experience for students away from the classroom, their families and the everyday technology they rely on. There is a broad range of 12 day projects which the students self select based on the nature of the activity and level of challenge. The main purposes of this experiential learning include the facilitation of important attributes and skills for life (e.g. motivation, problem solving skills, communication and collaboration) by providing students with an insight into themselves, their values, their priorities, their friendships and their relationships with their teachers (Smith & Young, 2003). As such, it is important to try to understand the ways in which these types of activities impact on children in order to facilitate effective practice and provide evidence of their efficacy and ‘added valueness’ to the school experience. 
Theoretical Backdrop
Self Determination Theory (SDT) presents a well-researched and accepted view of human development whereby individuals endeavour to actualise their potential, whilst benefiting from a range of enhanced outcomes such as heightened motivation, wellbeing, independence and self-responsibility (cf. Deci & Ryan, 2002). This fits well with some of the main aims of the school experience, which is to lay the foundations for young people to fulfil their potential and develop into well rounded, successful citizens. Indeed, there has been extensive research that has examined the influence of the SDT within an educational domain (e.g., Miserandino, 1996; Ryan & Grolnick, 1986; Standage, Duda, & Ntoumanis, 2005; Vallerand, Fortier & Guay, 1997). 
Usefully within this context, the evidence presents both an important theoretical standpoint about the nature of human motivation and a basis for evidence based practice as outlined by the efficacy of an ‘autonomy supportive climate’ (e.g., Reeve, 1998; Vallerand et al., 1997). Deci & Ryan, (2002) provide an overview of the vast range of educational benefits of providing such a climate (e.g., achievement, positive emotions, self-esteem, understanding, flexible thinking, creativity). While it is hypothesised that positive impact occurs through increased perceived competence and/or self-determination, the exact links between features of the autonomy supportive climate and change are less clear (cf., Reeve, 2002). Furthermore, it is becoming apparent in the literature that other theories would usefully be integrated within a SDT framework in an attempt to understand the mechanisms for change in a more explicit and tangible way (e.g. Amiot, Gaudreau & Blanchard, 2004; Hein & Hagger, 2007). In the case of this study, the integration of goal orientation and psychological skills with SDT were perceived pertinent additions to investigate. To exemplify the rationale for the consideration of these two additional approaches within a SDT framework, a concise outline of SDT and relevant exemplars of literature pertaining to goal orientations and pertinent psychological skills are presented. 
On a basic level, SDT maintains that there are two main types of motivation. Firstly, intrinsic, which refers to engaging in a task for reasons that emanate from within the self or within the activity itself, and secondly, extrinsic, which refers to doing a task for reasons that emanate from outside of the self (e.g., rewards). Indeed, while it is a complex issue, as a general rule, research suggests that intrinsic motivation has many more advantages. For example, intrinsic motivation has been shown to relate to more effective coping skills, higher confidence, more persistence, better relationships, and improved performance (cf., Deci & Ryan, 2002). Importantly for this investigation, it is also likely to encourage the use and development of problem solving skills (Grolnick & Ryan, 1989), communication and collaboration (Field & Hoffman, 1994). While extrinsic motivation has an important role to play in certain circumstances, as described by a sub theory of SDT - the Organismic Integration Theory (Deci & Ryan, 1985), more controlling motivations typically have been shown to be linked to negative outcomes such as increased anxiety, maladaptive coping and drop out (Deci & Ryan, 2008; Ryan, Lynch, Vansteenkiste, & Deci, 2010; Tessier, Sarrazin & Ntoumanis, 2010).
Furthermore, SDT provides specific guidance on the features that facilitate increased intrinsic motivation. For example, another sub-theory of SDT, Basic Psychological Needs, highlights that perceptions of competence, relatedness and self-determination are key to the development of intrinsic motivation. Indeed, the implication of this is that individuals will gravitate towards situations and act in ways which satisfy these needs (Deci & Ryan, 2008). More specifically, perceived competence relates to the extent to which someone feels able and has opportunities to use and express their skills. Relatedness on the other hand refers to having a sense of belongingness, involvement and connection with others through their experiences. Finally, self-determination represents a feeling of being in control of one’s own behaviour, in the sense that it is perceived to be both initiated and valued by the individual themselves. Indeed, perceived freedom from constraining forces has been shown to be one of the most important predictors of meaningful experiences (Säfvenbom, 2002). Research has established that across a number of domains that there is a clear link between satisfaction of the three basic psychological needs and enhanced intrinsic motivation.
Leading on from this, a further sub theory of SDT called the Cognitive Evaluation Theory provides an understanding of the effect of the environment on intrinsic motivation in more detail. This presents the idea that any given event or social interaction has the potential to influence an individual’s intrinsic motivation. The key features of this theory involve the extent to which the experience either increases perceptions of self-determination or competence. However, it is important to point out that from this theoretical stance, for intrinsic motivation to be enhanced some level of self-determination is required (Deci & Ryan, 1985). For example, situations involving expected rewards, threats of punishment, deadlines, evaluation, and competition have all shown to reduce intrinsic motivation when the controlling aspect is salient. On the other hand, situations focussed on providing choice and empathy improved intrinsic motivation, as did interactions involving positive performance feedback, this time through an informational focus giving enhanced perceptions of competence. Indeed, this type of autonomy supportive climate has been shown to have significant impact on pupils’ behaviour and performance (Vansteenkiste, Simons, Lens, Sheldon & Deci, 2004), and can be learned to be implemented by teachers successfully (Chatzisarantis & Hagger, 2009).
As it has been stated earlier, it is important to appreciate that due to the inherent complexity of motivation no one single theory has the ability to explain behaviour in its entirety (Wang, Liu & Chye, 2010). Indeed, researchers have highlighted to importance of utilising a combination of theories within research design (Weiner, 1992), particularly when there is a clear rationale and logic to their fit. 
One such fit would appear to be the integration of psychological skills. With regards to self-determined behaviour as described by SDT, it is important to recognise the need for someone to have the ‘skills’ to underpin autonomous behaviour and decision making (e.g. metacognitive skills; self regulation skills; psychological skills (termed psychological characteristics of developing excellence (e.g., Collins, Martindale, Button, & Sowerby, 2010; Zimmerman, 2008). For example, to facilitate someone’s ability to initiate or feel in control of their behaviour (e.g. self-determination), they would greatly benefit from having key meta-cognitive skills, such as ability to plan, monitor, review their cognitions and behaviours. Indeed, self-regulated learning involves monitoring, regulating, and controlling cognition, behaviour, and motivation (Martin & McLellan, 2008; Zimmerman, 2008), which is reflected in taking responsibility for learning and practice behaviour which has been shown to result in more effective learning (Toering, Elfereink-Gemser, Jordet, Jorna, Pepping, & Visscher, 2011). Indeed, as with self-determination itself, the ability to use meta-cognitive skills leads to other positive outcomes such as initiative, perseverance, and adaptive skills (Zimmerman, 2006), competence, self-esteem and well-being (Chirkov & Ryan, 2001; Deci & Ryan, 2002). As such, perhaps these positive outcomes can be enhanced further when these theories and concepts are integrated in practice. For example, teachers can be taught and encouraged to create an autonomy supportive environment (Reeve, Jang, Carrell, Jeon, & Barch, 2004), as well as specifically teach the meta-cognitive skills required to monitor and direct one’s own thought processes and behaviour (Collins et al., 2010; Halpern, 1996).
Building on this, Goal Orientation Theory (Nicholls, 1989) has also been shown to fit well within a SDT framework because of the relevance it places on perceived competence. For example, like SDT, Goal Orientation Theory places significant importance on perceived competence as a key antecedent in the development of intrinsic motivation. However, the way in which someone perceives success is an important factor in understanding their self-perceptions of competence. One person who predominantly utilises social norms to evaluate their competence will perceive themselves very differently to someone who uses self-reference criteria. As such, this consideration of individual differences with respect to the impact of goal orientation and perceptions of success/competence to subsequent motivational outcomes adds an additional dimension to the understanding of motivation through a SDT framework. Indeed, there are a number of researchers who have already successfully attempted to integrate these theories together (e.g., Georgiadis, Biddle, Chatzisarantis, 2001; Hein & Hagger, 2007; Standage & Treasure, 2002)  
On a basic level Goal Orientation Theory suggests two major goal orientations can be adopted. First, task orientation, which focuses on success as self-referenced mastery and, secondly, ego orientation, which defines success through a normative comparison of ability. While both orientations have been shown to facilitate adaptive motivational patterns, for ego orientation, this is only the case when perceived competence is high. When perceived competence is low, ego orientated individuals are likely to be motivationally fragile and exhibit maladaptive motivational patterns (Wang et al., 2010). This is important because how we define success plays an important role in our perceptions of competence as described by SDT. Building on this work, Elliot and McGregor (2001) have proposed a 2x2 achievement goal framework which incorporates an additional dimension of avoidance/approach orientations, which fits well with the concept of motivation by fear of failure. Specifically, crossing the dimensions of task/ego orientation with approach/avoidance orientation yields four achievement goals. Mastery-approach (e.g. I want to learn new skills); Mastery-avoidance (e.g. I am concerned that I may not learn as much as I want to); Performance approach (e.g. I want to be better than others); and finally performance-avoidance (e.g. I must not get beaten by others). Research has highlighted benefits from approach orientation (McGregor & Elliot, 2002), in addition to the plentiful support for the advantages of task orientation (Ntoumanis & Biddle, 1999). 
Summary

Given this theoretical backdrop and evidence base, there would appear to be a good rationale to integrate these theories. Indeed, it would seem to be advantageous for teachers to adopt autonomy supportive teaching styles, encourage mastery-approach goal orientations, and focus on teaching meta-cognitive skills that facilitate the learning process in order to enhance intrinsic motivation, well being, learning and performance outcomes in students as effectively as possible (Benware & Deci, 1984; Grolnick & Ryan, 1987).  
Given the aim of the GWC project work was to add value to the school experience explicitly by developing motivation and life skills it was considered appropriate to use this framework to investigate any differences there may be between school and PW experiences. Furthermore, the development of problem solving, collaboration and communication skills was also an explicit aim of the PW experience. As such, changes in these skills were measured, and predictive capabilities (for skill development) of the key psychological constructs described above were also examined.
Method

Participants and Procedures

A total of 224 students from one private school in Edinburgh (Scotland) took part in the study.  The sample consisted of 125 males and 99 females with a mean age of 13.2 years (± 0.3), from all of the classes in S3 i.e. all the students from one year group volunteered to participate in the study. Although the sample included students from the full range of socio-economic status, the majority of the students were of middle and upper socio-economic status. This school offers approximately 150 foundation scholarships across the age range 11-18 years to young people from low socio-economic groupings. However, because of the sensitive nature of this information the researchers were not able to access this to any greater detail, but we do know that it is likely that around 14% of the participants were from low socio-economic groupings. We chose to work with this school because they had been organising outdoor adventure school projects for S3 students as part of their official curriculum since 1962.
Informed consent was obtained from the school Headmaster, the teacher with responsibility for projects, the students’ parents, and the students. The study had ethical approval from the Moray House School of Education ethics committee, University of Edinburgh. The school based survey was conducted during the school day immediately before going on projects, and the PW survey was conducted during the school day two days after returning from projects.
Project Descriptions


Students complete a project choice form within two weeks of attending a January evening meeting with their parents at the school. At this meeting the teacher with responsibility for projects described the various projects and explained the level of physical challenge aspect on the project choice forms. A great deal of care was taken when allocating pupils to groups and projects. The duration of the 18 different projects is 12 days in the month of May each year, after the S3 exam period. During the 12-day PW students and parents are not allowed contact unless in an emergency, and remain under supervision of their usual school teachers. The students engage in planning the projects in collaboration with their teachers and during the 12 days they are entirely self-sufficient. Apart from the cycling and sailing projects, the main activity on all projects is walking in remote regions of Scotland, staying in youth hostels/bunkhouses/bothies, with overnight camps in tents or self-made shelters. The students chose additional activities such as observing golden eagles and rare red kites in their natural habitat, visiting historic sites and learning about the wildlife of the regions, taking part in kayaking and other water sports. Overnight backpack trips, team building activities, visiting Britain’s first geopark, mountain biking, abseiling/rock climbing, and canyoning were also other activities chosen. Additionally, they can work towards the John Muir Award (www.jmt.org) and other types of conservation experiences.
Measures
School and PW questionnaires were administered by the authors of this paper in classrooms at GWC. The school and PW surveys contain all the measures listed below. 

Basic psychological needs. 
The Basic Psychological Needs questionnaire (Liu, Wang, Tan, Ee, & Koh, 2007) was adapted to measure the extent to which the three psychological needs were satisfied in both school and in the PW experience. There were three items each for competence and relatedness. An example item for competence is “I think I am pretty good in school / PW”, and for relatedness, is “I feel close to my school mates / PW team-members”. There were 6 items for autonomy. An example item is “I am free to express my ideas and options in school / PW”. Answers for all the 12 items were given on a 7-point scale ranging from 1 (not true at all) to 7 (very true). Cronbach’s alphas in school and PW experience respectively for perceived competence (( = .72 and .82), relatedness (( = .66 and .70), and autonomy (( = .66 and .71) for the present sample were satisfactory.  
2 X 2 achievement goal questionnaire. 
The 12 item AGQ was used to measure achievement goals (Elliot & McGregor, 2001). This questionnaire comprises four subscales (mastery-approach, mastery-avoidance, performance-approach, and performance avoidance). Examples of items are as follows: “I want to learn as much as possible from school / PW” (mastery-approach), “I am often concerned that I may not learn all that there is to learn in school / PW” (mastery-avoidance), “it is important for me to do better than other students in school / PW” (performance-approach), “My goal in school / PW is to avoid performing poorly” (performance-avoidance). Participants responded on 7-point Likert-type scale ranging from “not at all true for me” (1) to “very true for me” (7). The internal consistency coefficients in school and PW experience respectively for the mastery-approach goal (( = .83 & .85), performance-approach goal (( = .91 & .91), mastery-avoidance goal (( = .67 & .72), and performance-avoidance goal (( = .69 & .79) were satisfactory.
The learning climate questionnaire.  
The shorter version (six items) of the Learning Climate Questionnaire (LCQ, Williams & Deci, 1996) was used to measure the perception of autonomy support of the teachers in a school context and same teachers in the PW context.  One example item was “I feel that my teacher provides me with choices and options in school / during PW”.  Responses were given on a 7-point scale, ranging from 1 (not true at all) to 7 (very true).  Internal consistency was satisfactory in school and PW experience respectively for the scale (( = .77 & .82).

Intrinsic motivation inventory.  
Three subscales of the Intrinsic Motivation Inventory (IMI, McAuley, Duncan & Tammen, 1989) were used to assess different aspects of the students’ subjective experience in school and in PW.  Students’ interest was assessed using the four items from the interest/enjoyment subscale.  An example item was “When I am in school / do PW, I think about how much I enjoy it”. Effort was assessed using the three items (e.g., “I tried very hard in school / at PW”).  Finally, value was assessed by three items (e.g., “I think it is important for me to do PW / to come to school”).  All the items were measured on a 7-point scale ranging from 1 (not true at all) to 7 (very true).  Cronbach alphas for school and PW experience were respectively were interest (( = .85 & .84), effort (( = .76 & .72), all of acceptable values.

Metacognition. 
There were seven items in the metacognitive strategies subscale of the Motivated Strategies for Learning Questionnaire (Pintrich, Smith, Garcia, & McKeachie, 1993) to measure metacognitive strategies used in school / PW. One example item is “I always ask myself questions to understand the problem / PW problem better”. Response was given on a 7-point scale anchored by (1) “Not at all true” to (7) “Very true”. The scale was internally consistent (( were .80 and .82, for school and PW experience, respectively).

Perceived skills learned in PW.  
Students’ perceived skills learned in PW were measured with a 15-item inventory (Liu, Magjuka, Bonk, & Lee, 2007).  The stem for the inventory was “How did PW help me?” The inventory included communication skills (e.g., “it teaches me negotiation skills in communication”, four items), collaborative skills (e.g., “I learn to share ideas and work with my peers”, five items), and problem-solving skills (e.g., “I develop research skills”, six items). Answers for all the items in the three scales were given on a 7-point scale ranging from 1 (not true at all) to 7 (very true). Cronbach’s alpha coefficients were all acceptable. Specifically, .74 for communication skills, .83 for collaboration skills, and .87 for problem-solving skills. 
Data Analysis



In the preliminary analyses, the overall means, standard deviations and the zero-order correlations of the samples were computed, after checking the reliabilities of the measures. In the main analyses, one repeated-measures MANOVA was conducted to examine differences between school and PW contexts with regards to the motivational constructs measured. Finally, an exploratory stepwise hierarchical regression (Field, 2006) was conducted to investigate potential predictive importance of the motivational constructs for skill development (e.g. communication, collaborative and problem-solving skills) through the PW experience.
Results

Table 1 shows the means and standard deviations, and reliability coefficients of the main variables measured in the school and PW contexts.  In the school context, the participants reported high value for going to school and high relatedness with their classmates.  Effort exertion, task approach and ego avoidance were moderately high.  In the PW context, the participants also reported high levels for value and relatedness but also reported high levels for autonomous motivation and effort.  Task approach and competence scored moderately high for the PW context.  The results of the MANOVA showed that there were a number of significant differences between the two contexts, highlighting the PW experience as a significantly more interesting and autonomy supportive, with significantly higher perceptions of competence, autonomy, and relative emphasis on task approach orientation. Interestingly, in the school experience significantly more meta-cognitive skills were utilised. (see Table 1). 
INSERT TABLE 1 ABOUT HERE

Table 2 details the result of the exploratory hierarchical regression.  The mean score was calculated for skill development through the PW experience which included problem solving, communication and collaborative skills. The results of the stepwise hierarchical regression showed that four factors emerged as significant predictors of skill development (R2 = .594, F (4, 148) = 52.6, p < .01). Firstly, ‘value’ predicted 47.5% of variance, building to 54.7% with the addition of ‘metacognitions’ to the model. The third model added ‘relatedness’ accounting for 57.7% of the variance. Finally, the addition of ‘self-determination accounted for a total of 59.4% variance. In summary, the results of the exploratory hierarchical regression showed that the extent to which the students value the activity, utilise metacognitive skills, and have the needs of relatedness and self-determination satisfied may be important elements for predicting skill development through the PW experience. Consideration was given to the assumptions of hierarchical regression and no action was required, thirteen independent variables were utilised in the model, cases to independent variable ratio should ideally be 20:1, but a minimum of 5:1 (Tabachnick & Fidell, 1989), in this analysis the ratio was an acceptable 17:1.   
INSERT TABLE 2 ABOUT HERE
Discussion

While it is commonly agreed that outdoor project based work in schools is beneficial to children’s development, there is often external pressure due to health and safety concerns for less ‘risky’ activities to be pursued instead. However, they have huge potential to meet key outcomes of the curriculum to excellence, be a valuable part of a child’s school experience and more (Fleming et al., 2010). As such, it is important that there is sufficient evidence that examines the efficacy and impact of such projects in order to help schools make the best decisions for their pupils and staff. Furthermore, evidence which reveals the mechanisms underpinning successful projects is crucial to help inform guidelines for good practice. While it was beyond the scope of this study to evaluate the impact of the PW experience in a robust and controlled manner, the aim was to carry out a preliminary investigation to examine the differences between PW and normal school experiences using an integrated self-determination theory framework. Additionally, an exploratory investigation was also carried out to examine potentially important predictors of skill development through the PW experience.
The results indicated that even in a context where pupils are already supported positively, share strong levels of relatedness and value their regular school experience highly; the project still presented an opportunity to experience a more autonomy supportive environment, where significantly higher levels of autonomous motivation and competence were experienced. Furthermore, significantly more effort was applied with a greater relative emphasis on taking a task approach goal orientation compared to the school experience. On average the students perceived themselves to improve in problem solving skills, communication and collaboration skills through the PW experience. Interestingly, although metacognitive skills were significantly utilised more in the school experience, they were a significant predictor of skill development, along with value, relatedness and autonomy within the PW context. All of which may provide implications for practice in order to maximise the PW experience for children. Of course, it is important to highlight that the general academic experience in school will provide a very different context than an outdoor education context, even if it is still considered a compulsory school activity. For example, PW will not have the same structured syllabus to follow and therefore is inherently less ‘controlling’. As such, it is important to recognise this when considering the results.
These results add to a broad range of previous literature (Deci & Ryan, 2008), that provide evidence of the value of satisfying basic needs within the school environment for children in their early teenage years. Furthermore, meta-cognitive skills and perceived value also played a significant role in predicting skill development through the PW experience. As such, it would appear that any teacher behaviour that facilitated and supported perceptions of competence, autonomy or relatedness would be valuable. As would behaviour that enhanced the pupils’ understanding of the value of the project work, and supported the development and application of meta-cognitive skills (Collins et al., 2010).

It is well supported that the teacher’s personal orientation plays a pivotal role in setting the interpersonal climate of the classroom (Deci & Ryan, 2008). Indeed their training, perhaps within different domains, will play a role here, although it is worth pointing out that in this study the same teachers were involved in school teaching as in supporting the PW. Importantly, this climate has been shown to have significant impact on pupils’ attitudes, behaviour learning and performance (Vansteenkiste et al, 2004). Further, research has also shown that teachers can learn how to implement these types of supportive environments successfully (Chatzisarantis & Hagger, 2009; Reeve, 1998; Reeve, Deci & Ryan, 2004; Tessier, Sarrazin, & Ntoumanis, 2008), even novice teachers (Tessier et al., 2010). As such, guidelines, policy and teacher behaviours can be reviewed and potentially enhanced in normal school practices as well as in independent project work (Deci, Schwartz, Sheinman, & Ryan, 1981). Ryan and Brown (2005) conclude that school practices and policies focused on motivating studies through sanctions, rewards, evaluations, and other external manipulations undermine quality engagement, whereas those that foster interest, value, and volition result in both greater persistence and better quality learning. However, the potential benefits of facilitating pupils’ intrinsic motivation and meeting their basic psychological needs could be even more wide reaching than learning and academic performance. For example, the self determination theory has support in many domains, including mental health and well being, life goals and aspirations, relationships, physical activity and sport, parenting, work, mental toughness, coping and general life engagement (Deci & Ryan, 2008). This indicates a strong application to the development of responsible and successful citizens as outlined in the Curriculum for Excellence (Scottish Executive, 2004), and as such, particularly pertinent for schools.

Future research would sensibly explore more tightly controlled examination of the impact, transfer and long term effects of such interventions. Also, work that considered the impact of project work on pupils from less well structured and supportive school environments would be useful, particularly given the wide range of potential benefits. Indeed, this is particularly pertinent as there is evidence of similar educational initiatives impacting differently on students depending on their personal characteristics (Collins et al., 2010), suggesting that those with less positive self-perceptions benefit more. Furthermore, it seems important to examine the role that meta-cognitive skills play in the development of able and motivated children. This is particularly pertinent as recent research has already highlighted the effectiveness of teaching children how to implement these types of skills (e.g. Psychological Characteristics of Developing Excellence – Macnamara, Holmes, & Collins, 2008) to facilitate motivation for physical activity and developing the potential in school settings (Collins et al., 2010). Another potentially interesting area for future research could be to investigate the idea of a strength model of self-determination within field settings that lead to physical and mental fatigue (refer the strength model of self-control – Hagger, Wood & Stiff, 2010) 
In conclusion, this research supports the use of outdoor and adventure education project work for adding value to students in Scottish schools, as well as the use of research to provide clear guidance for effective practice, including self determination theory and psychological skills development. The findings of our study may have implications for school-related pedagogical practice and policy and the adopted interpersonal style of teachers in Scotland and further afield, and this is worthy of consideration.
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Table 1. 

Descriptive Statistics of Main Variables Measured in Pre- and Post-PW

	Variable
	School
	PW
	
	
	

	
	Mean
	SD
	α
	Mean
	SD
	α
	F Value
	Sig. (2 tailed)

	Self-determination 
	3.69
	1.08
	.66
	4.30
	1.33
	.71
	23.1
	**

	Competence
	4.77
	1.26
	.72
	5.65
	1.01
	.82
	54.4
	**

	Relatedness
	5.95
	  .89
	.66
	6.01
	  .97
	.70
	0.182
	ns

	Task Approach
	5.48
	.99
	.83
	5.04
	1.23
	.85
	15.4
	**

	Task Avoidance
	4.64
	1.12
	.67
	3.18
	1.17
	.72
	171.4
	**

	Ego Approach
	4.21
	1.44
	.91
	2.62
	1.47
	.91
	178.4
	**

	Ego Avoidance
	5.42
	.99
	.69
	3.87
	1.38
	.79
	189.5
	**

	RAI
	4.02
	4.71
	.72
	8.48
	4.76
	.73
	112.6
	**

	Interest
	4.16
	1.26
	.85
	6.01
	1.07
	.84
	265.6
	**

	Effort
	5.20
	1.16
	.76
	5.99
	  .93
	.72
	69.1
	**

	Value
	6.12
	  .90
	.86
	5.92
	1.14
	.87
	2.2
	ns

	Autonomy-Support
	4.33
	1.02
	.77
	4.74
	1.39
	.82
	11.8
	**

	Metacognition
	4.44
	1.13
	.80
	3.41
	1.17
	.82
	100.1
	**

	Communication Skills
	
	
	--
	4.83
	1.27
	.74
	
	

	Collaborative Skills
	
	
	--
	5.32
	1.18
	.83
	
	

	Problem-Solving Skills
	
	
	--
	4.31
	1.41
	.87
	
	


Note. ** p < .001

Table 2. 

Exploratory Hierarchical Regression Analysis Predicting Skill Development (problem solving, communication and collaboration) Through the PW context
	
	B
	SE B
	β
	R2
	F ((R2)

	Skill Development
	
	
	
	
	

	model 1
	
	
	
	.475
	47.2

	   Value
	.714
	.062
	.689**
	
	

	model 2
	
	
	
	.547
	54.1

	   Value 
	.593
	.063
	.573**
	
	

	   Meta-cognitive skills
	.292
	.061
	.292**
	
	

	model 3
	
	
	
	.577
	56.8

	   Value 
	.501
	.067
	.483**
	
	

	   Meta-cognitive skills
	.284
	.059
	.284**
	
	

	   Relatedness
	.250
	.078
	.197**
	
	

	model 4
	
	
	
	.594
	58.3

	   Value 
	.481
	.067
	.464**
	
	

	   Meta-cognitive skills
	.292
	.058
	.292**
	
	

	   Relatedness
	.230
	.077
	.181**
	
	

	   Self-determination 
	.114
	.047
	.132*
	
	

	Note. * p < .05, ** p < .01
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