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Chess is a game that provokes in some players extraordinary powers of concentration and strategizing. There are some reports that indicate that this type of activity has an enabling effect on some players and may help to strengthen reasoning and logical awareness capabilities. This paper represents a coming together of purposes. On one hand we had a committed group of local community people who were wishing to establish a chess in schools program to introduce local school children to the joys of playing chess. On the other a committed group of teachers recognised the value of the initiative for enhancing student learning and what’s more the value of dedicated ongoing community interaction with schools. From this early stage in late 2005 the ‘Chess Squared’ program arose to be incorporated into the curriculum of 12 district primary schools and a secondary college in Castlemaine, a central Victorian rural community. Essentially though for the purpose of this research study was the observed effects on students’ learning and participation, particularly in mathematics.

The initial findings suggest that through community participation and school commitment that students can educationally and personally benefit by playing chess through an extended supportive program. The classroom culture was positively affected and many teachers report that students adopted a revitalized view of learning.

1. Introduction

Many teachers are motivated by a belief that education provides opportunities for students that can be independent of the family circumstance, or at least which seek to moderate possible negative effects of particular background characteristics. Yet, it also seems that the very students who have most to gain from active participation in schooling are those who are most difficult to engage, and this difficulty in engagement is most acute in the upper primary and junior secondary years (Blackwell, Trzesniewski & Dweck, 2007). For example, researchers have noted a decline in school engagement of young adolescents as compared with their engagement in primary school (Hill et al., 1993), increased truancy and greater incidence of disruptive behaviour, alienation and isolation (Australian Curriculum Studies Association, 1996). Hill et al. (1993), for example, reported that, in the middle years, there is a noticeable arrest in the progression of learning observed through the primary years. The concerns about participation extend to out of school activities which are related to school engagement and academic achievement (Eccles & Templeton, 2002).

Indeed Australian schools seem to be unsuccessful in addressing inequalities. Lokan et al. (2001), for example, argued that recent curriculum reforms have failed to address the obvious disadvantage of particular groups of students, and have not resulted in significant gains in engagement, especially in the middle years of schooling. McGaw (2004) claimed that Australia is performing worse than other developed countries in this regard and he categorised Australia as high in quality but low in equity. In other words, while the achievement of students overall is high, there are wide differences between the high and low achieving students (Sullivan, Tobias & McDonough, 2006). Blackwell, Trzesniewski & Dweck (2007) suggest that the transition to junior high school emphasizes competition, social comparison, ability self-assessment at a time of heightened self-focus; it is associated with a decrease in decision making and choice at a time when the desire for control is growing. As a consequence there is a mismatch between the adolescent’s needs and the learning environment they are placed in, commonly leading to disengagement from school.  The lack of engagement seems evident even in schools which are taking significant actions to address the relevance of the content, substance and type of tasks set, the validity of assessment and reporting regimes, and the inclusion of students through the adaptation of pedagogies and methods of grouping (Sullivan, Tobias & McDonough, 2006). How students gain motivation at such a critical time has major implications for their academic futures.

2. THE VALUE OF COMMUNITY PARTNERSHIPS
This paper is focussed on a central Victorian community that has sought to address adolescent student disengagement through the establishment of an Enterprise Education program. Although the concept of Enterprise Education is often misinterpreted to represent a ‘business like notion’ in schools, it is however, defined as: “teaching and learning which is directed towards developing in young people those skills and competencies, understandings, and attributes which will equip them to be innovative; and to identify, initiate, create, and successfully manage personal, community, business, and work opportunities, including working for themselves” (MCEETYA, 1999). In the Castlemaine project it is further interpreted as a means of developing community based curriculum programs between schools and local organizations including community groups, local government authorities, individuals and businesses to enhance learning opportunities for students within the real world.

The Chess program was one of many Enterprise Education programs established with the intention of modelling for teachers a strategy for thinking and planning in a more enterprising manner.  The Enterprise Education program at Castlemaine Secondary College [CSC] has invested considerable resources in establishing a community network with over 100 businesses, community groups and local and state government authorities to develop a vision for Enterprise Education in local schools. Consequently, many initiatives arose including the ‘chess in Mt Alexander schools project’ later referred to as ‘Chess Squared’. 

The ‘vision’ for the Chess Squared program, was  ‘to develop a chess culture in schools in the Mt. Alexander region’. This was a simple and uncomplicated vision that grew from a lunchtime school based activity supported by a dedicated teacher (Steve Carroll) and a volunteer (Harry Poulton) member of the local chess club. Unfortunately, this small group of lunchtime participants suffered from an associated stigma. For instance, they were regarded as ‘nerds’, this resulted in harassment and bullying including disparaging homophobic comments that plagued members of the group. There was an opportunity to address a cultural and student well-being issue within the school community. Strategic thinking was required to improve the school culture by initiating a connection with local ‘feeder’ primary schools. It was thought that by including chess in the primary school curriculum many of the associated concerns and attitudes with playing chess, mainly based on ignorance, might be addressed.  It was known that similar cultural projects had survived and become powerful change mechanisms in other communities.

Initially, a partnership between the cluster schools and the Castlemaine Chess Club, the Castlemaine Community House, the School Funding Youth Service, and later Chess_Kids (a private company that provides equipment and tournament expertise to Victorian schools) evolved. The initiators of the project raised sponsorship and facilitated a support program between the schools that led to state tournament participation. There were two additional partnerships that became powerful alliances and led the Chess Squared project to a higher level.

The first was the local Innovations and Excellence Program [I&E] established by the Victorian Department of Education aimed at improving the middle-years of schooling. Victoria was divided into clusters of schools with financial resources to fund local initiatives. Each area is coordinated by a Cluster Educator in association with school principals as a collegiate. Sam Grumont, is the Cluster Educator for the twelve Mt Alexander state schools which are located in the Castlemaine area, a small rural community in central Victoria. The Mt Alexander I&E collegiate provided support to purchase in each of the schools a class set of Saunton Chess Sets, five sessions of tutoring per term, tournament fees, and travel costs amounting to approximately $25,000. The levels of engagement were so high that this continued for another term, and for 2007. It is estimated that the ongoing costs will be $2,500 per semester for the cluster. However, the  I&E funding wasn’t the real strength. The strength of having I&E as a partner was the direct link with the twelve school principals. This was the key to embedding chess into the classroom curriculum. However, to obtain I&E support, educational benefit needed to be evident. It was decided that an educational link between chess and teaching and learning mathematics was plausible. From the literature it was clear that successful chess players needed to have highly developed strategizing and reasoning skills. Numeracy is a key priority in Australian schools. Coincidentally, there was a feature article in one of Victoria’s leading newspapers suggesting that schools could benefit by incorporating chess into the curriculum. However, this was received with a mixed response by teachers who are currently dealing with high expectations and an ‘overcrowded curriculum’. It was decided to incorporate chess into the mathematics syllabus and therefore attempt to avoid having an extra burden placed on teachers and students. The crucial partnership was between the tutor and the classroom teacher. The tutor provided the chess knowledge and skills and the teacher provided the management strategies and follow-up in the mathematics class. What resulted has now been recognised in the recent National Numeracy Awards.

Fundamental, to the project was another educational partnership with Steve Tobias who is a lecturer and researcher in mathematics education at James Cook University [JCU] who acted as a ‘mentor’ to the project. This relationship has led to a powerful evidence based research investigation into the impact of playing chess on teaching and learning mathematics. Two of the teachers who are the instigators of the Chess Squared program are now involved in postgraduate masters studies at JCU. It is anticipated that these two researchers will avoid scenarios such as a ‘slash and burn’ ethnography where investigators interpret and conduct what is largely second-hand research due to the external nature of their investigation then leave without benefiting the learning culture. By having an intimate and passionate connection with the project the researchers, with external mentoring and expertise, will advance the project with high-level observations to record the subtleties and educational significance of this project and maybe others. The researchers have developed a ‘thick, rich’ and first-hand interpretation of the chess in mathematics program in the Mt Alexander collegiate.

The resulting partnerships that encompass this project are invaluable as is the community involvement. These attributes of the chess in mathematics project have led to a model that has produced positive tangible results for both students and teachers. The following sections discuss the research background to this study with some vignettes that provide an insight into the participants’ responses to the program.

3. STUDENT MOTIVATION

Motivation has been defined as “the potential to direct behaviour that is built into the emotion control mechanisms. This potential may be manifest in “cognition, emotion and/or behaviour” (Hannula, 2004, p. 24).  The students’ motivation drives the decisions they make.  Of course decisions can be to act or to avoid acting, whether being driven by desire or fear (Brophy, 1986), and can be directed at needs.  Needs may direct specific behaviours and can be categorised as focussing on self, cognitive functioning and social relationships (Nuttin, 1984, as cited in Hannula, 2004).  Self needs relate to identity, autonomy and consistency.  Cognitive functioning requires exchange of information including comprehending self, others and the world, and social relating requires positive responses from, and a need to benefit, others.  Whilst schooling has potential to activate each of these needs it is not always successful and sometimes students satisfy these needs in ways opposite to the direction the school and the teacher intends.

4. ENGAGING STUDENTS IN LEARNING MATHEMATICS
To gain a richer understanding of engagement Fredricks, Blumenfeld & Paris  (2004) suggest that a fusion of behaviour, emotion and cognition, are factors that are dynamically interrelated within the individual and not isolated processes. This multidimensional construct is based on an idea that commitment and investment are central to understanding engagement and imply that there are qualitative differences in the degree of engagement. Fredrick et al  (2004) illustrate this by suggesting that behavioural engagement can range from simply doing the work and following the rules to participating at a deeper extended level. Whereas, emotional engagement can range from simple liking to deep valuing of, or identification with the task. Cognitive engagement can also vary from simple memorization to the use of self-regulated learning strategies that promote deep understanding and expertise. This concept of engagement has implications for learning and therefore teaching and particularly so in mathematics education. 

Claxton (2004) suggests that mathematics pedagogy has seemingly lost its way through irrelevance as it is not clear that much of mathematics is as directly useful as it is claimed to be. It is also unclear that the view that the traditional teaching of mathematics as a vehicle for ‘training the mind’ lacks evidence. “I am unaware that … that students of mathematics show any enhancement of their spontaneous, real life powers of deduction, logical argument and so on” (Claxton, 2004, p. 27).  The observation that success in studying mathematics is a clear discriminator of intelligence. Like a sieve to gauge ability this notion of ‘the have and have nots’ is archaic in regard to Claxton’s comments. This is also especially so in light of current neuro and cognitive science research into intelligence. 
5. STUDENT SELF REGULATION

One of our assumptions is that a key determinate of the apparent lack of engagement is the motivation of the students. In this study we sought to gain some insights into factors that might influence the nature of the needs, goals and ultimately the decisions the students make about their participation in the learning of chess and subsequently mathematics.
 The underlying model was derived from the work of Dweck (2000) who identified two perspectives on intelligence. One is a fixed perspective of intelligence entitled entity theory in which people believe that their intelligence is predetermined at birth and remains fixed through life. Dweck suggested that students who believe in the entity view require easy successes to maintain motivation, and see challenges as threats. The alternate perspective is where students see intelligence as malleable or incremental and they can change their intelligence and/or achievement by manipulating factors over which they have some control. Students with such incremental beliefs often choose to sacrifice opportunities to look smart in favour of learning something new. Not only their goals but also their needs regulate particular outcomes.

Directly connected to these views of intelligence are the ways that students describe their own needs and goals. Dweck suggested that entity “theorists” have performance related goals, and rely for success on tasks that offer limited challenge. When experiencing difficulties, the model suggests that such students lose confidence in themselves, tend to denigrate their own intelligence, exhibit plunging expectations, develop negative approaches, have lower persistence, and deteriorating performance. Students with this view tend to seek positive judgments from others and avoid negative ones. 

Incremental “theorists”, according to Dweck, have mastery oriented goals and tend to have a hardy response to failure and remain focused on mastering skills and knowledge even when experiencing challenge. Mastery oriented people do not blame others for threats, do not see failure as an indictment on themselves, rather they hold learning goals which are to increase their competence when confronted with difficulty. Confidence in their own ability does not make a difference to students who see intelligence as incremental and success is not needed to build mastery oriented objectives. 

Dweck argued that an entity view of intelligence leads students to focus mainly on performance goals whereas an incremental perspective allows students to focus on mastery oriented goals. In other words, the students’ regulation of their decisions and actions is a response to how they define their needs and how these define their goals.

It is interesting to consider the implications of this for teaching. Students who have performance goals could be a direct result of significant adults such as parents and teachers who tended to exaggerate the positives and protect their children/students from negative information. Dweck claimed that, by their actions, some teachers teach students that they are entitled to a life of easy low effort successes, and argued that this is a recipe for anger, bitterness and self doubt. Dweck suggested that some teachers respond to students experiencing difficulty by providing easier tasks, the net effect of which is to create a climate in which challenges are feared rather than addressed.

Dweck (2000) argued that teachers can teach self regulatory behaviours such as decoding tasks, perseverance, seeing difficulties as opportunities, and learning from mistakes. This capacity for teachers to enhance positive self regulatory responses is evident in quite separate research strands on self fulfilling prophecy (e.g., Brophy, 1983), and motivation (e.g., Middleton, 1995).

6. Research Vignettes
The following vignettes have been produced by the researchers to provide an ‘insight’ into the chess in mathematics project. The goals were focussed on improving student participation in the middle years of schooling by enhancing students’ mathematics outcomes through playing chess. This is preliminary data and a more significant study will be undertaken in 2008. Largely, the results remain anecdotal as gathering ‘hard data’ and a causal link between playing chess and developing mathematics procedural and conceptual knowledge is difficult to achieve within the realms of this study. Essentially, the research study is to ‘add weight’ and legitimise the use of games, such as chess, in school curricula. Enterprise Education strategies have encouraged a revised view of addressing educational need through community links. Consequently, teachers are intertwined in community issues and proactive in seeking to enhance the educational opportunities for students. 
Sue, Year 7

Sue is a girl diagnosed with a mild intellectual disability. She lives in a family of generational poverty.  At primary school she had an aide to her assist her in class. In grade 6, when evaluated for learning aide support at secondary school she missed the cut off-point by a miniscule amount. Consequently, her transition into secondary school was not easy and she became isolated from her peers.

Sue’s maths teacher, in the third lesson, asked her to draw an isometric cube. It was a difficult task for her, and basically she had no idea. Lines went everywhere, and there was no resemblance to a cube.

Sue quickly became depressed in class. She would not engage in class with any tasks. She was not a behaviour problem, but she totally withdrew and stared vacantly. Her behaviour and demeanor were similar in a number of classes. Her parents were concerned and came and had a meeting at school with her teachers.

The game of chess was introduced into one maths class per week. Sue joined in because it was a game (and therefore not maths). But after the introductory class Sue was overwhelmed and refused to play in the second session. [The teacher] encouraged her to find a game to watch. 

Students had been taught the task of counting material. As [the teacher] wandered around he noticed Sue was engrossed in watching a game. [The teacher]  commented “Oh, you’ve found a game to watch.’

At which point Sue, and both players retorted: “She’s not watching she’s the scorekeeper”.

So here was an interesting phenomenon. A peer process, with no teacher intervention, had managed to not only engage Sue but gave her a task that included her in game playing. 

For the next three sessions Sue continued to count material and was happy to participate in the activity. By session four she found the courage to engage in a game - with her peers patiently showing her moves. 

At the end of first term, [the teacher] stopped the chess activity in maths class. Towards the end of term 2 Sue asked on a number of times to play me in chess.

One day [the teacher] bought the sets into class and gave Sue a game. To my amazement, she set up the board. She knew the moves and played an independent game. [The teacher] was shocked. 

[The teacher] asked Sue how come she had become so good. With a beaming smile, she said she had been playing chess with her mother every morning before school. She had a borrowed chess set and her mother was saving to buy her, her own set.

Towards the end of term one Sue was slowly integrating back into her maths class. She could not cope with all of the work, but was prepared to try things and give it a go. [The teacher] had no doubt that chess played an important role in integrating Sue into actively participating to the best of her ability with secondary schooling.

Today, Sue is in Yr8, attends regularly and is socially well adjusted. 
Sue was able to overcome her feelings of inadequacy and despair through self-regulation and passive observation to become a proficient chess player and enthusiastic student.  

Davida, Grade 6

Tutor: Davida came running up to me when I arrived to tutor at her primary school, and she was overjoyed and bursting to tell about her victory over her step dad

Davida: I play chess at home with my step dad and we played for three hours like a footy game. I beat him! It was a long tough game. After I won my mum said you were beaten by an 11 year old girl and my stepdad said, “I want a re-match!!!” I think he was embarrassed. Chess teaches me to build strategy. When I played my step dad he like pretended he had a plan but he didn’t. So I was able to take his queen.

I like playing chess in school it is fun. It has made me think about what can happen if I make a wrong move and a right move. I think about where I am going to move and if I move there what will happen. I play chess with my brother and sister.

Davida emphasizes the feeling of success through hard work “It was a long tough game”. Again, as with Sue, Davida was keen to try harder, persevere and look forward to the challenges provided when playing chess. Feelings of giving up and losing were not evident and playing chess was intrinsically rewarding. Davida was self-regulating by persisting and thinking through her chess moves to enhance reasoning and strategizing skills.

Greg, Grade 6 

Tutor: Has a history of low performance and has started to shine with the advent of the chess program.

Greg: I like to play chess. It is the best strategy game I have played. It is challenging playing Harry [the chess tutor] and my Dad. My Great Grand Dad was a good chess player. He died three months after I was born. 

Chess has improved my mind in my football with the strategies with the ball. It has improved the way I work out how to tackle, and the position of people and things. I like to set up the footy team like a chess game when I am captain.

My Dad and I play chess a lot. We play about six games a week. He beats me all the time. That is annoying. I don’t play any other games except kicking the football. Chess and football are my main interests.

I like chess better than maths but chess is pretty much maths. Chess is maths with the points and strategies. Chess has improved my thinking skills in pretty much every way. My concentration has improved. With maths chess helped me a lot. My grades were down before I started playing chess and now they are a lot higher- puzzles, numbers.

When I lose I feel I need to get better. I think this person is better than me I had better train and get better. I set goals. My goal is to be one of the world’s best chess players. Chess is the best subject I do at school. Maths, science and sport are my other favourite subjects. I like chess better than computer games because computer games tell you what to do but chess doesn’t which make it more challenging.

Interestingly, Greg finds playing chess to be similar to learning mathematics and that it has had a positive affect on his grades. The strategies that he uses and the improvement in his thinking skills were important to him.  Also, he was able to see the benefits of reasoning and strategizing in playing sport. He uses a metaphor to describe himself as the captain, positioning players and ‘tackling’ different situations. It seems that Greg was able to transfer these high order skills gained from playing chess within the classroom to his out of class activities. 

Rebecca, Year 7

Rebecca is a year 7 student at Castlemaine Secondary College. Last year she was in a grade 6 class at Castlemaine PS and was a chess champion. 

It’s Thursday and I see Rebecca and a friend walking in front of the canteen and I remember that I wanted to ask her about chess. The last time I spoke to Rebecca in one of the school’s corridors she asked me not to mention chess when she was with her friends. I wanted to find out a bit more.

Interviewer: “Rebecca, remember the other day when I asked you about playing chess and you said, shhhh, don’t mention it?”

Rebecca: “Yes, I didn’t want to talk about it.”

Interviewer: “Was this because you were with friends?”

Rebecca: “Yes, I still play chess but none of my friends do so they aren’t interested.”

Interviewer: “Is this different from grade 6?”

Rebecca: “Yes, I played [my primary teacher] 4 times and beat him but he won’t admit it. … I still play chess with my mum at night but my friends aren’t interested so I don’t talk about chess.”
Clearly, Rebecca was interested in developing her chess playing skills and secretly wished to achieve this without her friends knowing. This was a prevailing thought for many students and demonstrated that attitudes and feelings are important considerations in light of contemporary adolescent and peer group behaviour. This also emphasizes the role of the teacher in helping students ‘come to’ playing chess in sensitive manner. 
Primary School Principal
Principal: The chess project has been a catalyst for us (Winters Flat PS) to look at our curriculum delivery specifically mathematics. We’ve got to the stage now, where at the school now chess is a key part of our mathematics program on a weekly basis. Our initial research into the advantages of chess assisting children in their mathematics learning is especially regards to spatial relations areas and the other key things for me that when I enter a classroom where this is a chess/maths session anywhere in the school I know the children are going to be actively engaged in that session, regardless of whether they have been going for thirty minutes or an hour. To me that’s one of the highlights of chess, that student engagement has improved. 

Interviewer: What do you put that down to?

Principal: I think it’s innate that children like playing games, like having hands-on activities, like having challenges, having access to success, I think we’re very fortunate that the chess tutors that we’re using among other things have knowledge of chess and how to teach it and therefore the children gain insights into how to play chess and therefore insights and abilities and strategies they become more successful and therefore they have access to success. When I look at the children participating whether grade 2 or grade 6 all children are experiencing some form of success.

Interviewer: What follow have your teachers taken in their class with mathematics?

Principal: What it lends itself to is use of grids, the geographical exercises that you look to on a regular basis, general problem solving, the kids are forever trying a range of activities and therefore learning that there is ‘more than one way to skin a cat’, that if something they try is not successful there are a few other variations that will help them get there.

Interviewer: Can you talk to me about the photos with the girls at the chess board on the wall?

Principal: I walked into a grade three-four and there are twenty-eight students in the grade, twenty-six were working on there chess activities at their tables and two were playing using the blackboard chess set and as they played each other they were marking their moves up on the board and I looked at thought the algebra in that is incredible, what a beautiful lead into looking at algebra and so forth. But the thing that really appealed to me is the fact that is that other kids could look and see the strategies they were using and the fact that they were so engaged and wrote so quickly and easily those little equations on the blackboard to highlight their moves.
The Principal’s responses show a commitment to chess as an integral part of the mathematics syllabus. Even though he sees that the there are direct benefits to the link he has observed that the students’ have gained an improved view of the benefits of ‘trying hard’ and persisting with challenging situations.

7. CONCLUSIONS

This preliminary study offers some tangible evidence to suggest that potentially there are important benefits to be gained by embedding chess into the mathematics curriculum. Initially the study sought to directly focus on the impact on learning mathematics. By utilizing a community partnership to propel the project it was found that there are also associated learning benefits to be gained especially in regard to students’ attitudes to learning challenging tasks.

Learning mathematics is traditionally associated with learning abstract principles, algorithms and conceptual and procedural skills. However, from experience it is commonly found that students are unable for various reasons to engage in this process. Many students give up when they cannot see the relevance or underlying purposes and reasons for studying the mathematics or simply because it is not challenging or too hard. By incorporating chess into the mathematics curriculum a challenging link has been provided that engages students. Also, through the use of patient mentoring with passionate and committed chess coaches from outside the school seems to also provide extra motivation to build on strategies and reasoning skills. Perhaps though it has been the facilitation of student communication between their peers, parents and significant others that has led to personal ownership and an acute awareness of the challenges involved in playing chess. Students reported that by observing others playing strategies and by being to talk about different move they became more aware of what was possible and how to strategize and plan moves ahead. This is a powerful personal motivation to achieve by testing the value or strength of different chess moves and strategies. Many reported the excitement involved in this achievement and subsequently their willingness to engage in learning. Teachers and principals have observed a flow-on effect to the students’ traditional learning in particular perseverance when doing mathematics. 

The Chess Squared project through a combination of external mentors and challenging tasks has had an affect on the students’ willingness to engage in learning difficult but achievable tasks with their peers and family members. The development of strategy and reasoning skills led to an improved intrinsic motivation that suggested that the student’s were adopting a mastery orientation to not only learning how to play chess and mathematics but also there was an improved view of understanding, metacognition and self awareness and self regulation. 
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