Mathematics: Achieving Excellence through Enterprise in Education 
This Excellence through Enterprise in Education: Subject Guide is part of a suite of documents to support teachers, schools and local authorities in the management and delivery of the Determined to Succeed recommendations.

In particular, it supports the embedding of enterprising learning and teaching.

This guide will be refreshed in light of the on-going work to implement A Curriculum for Excellence.

Introduction

Studies in mathematics can help young people to become successful learners, confident individuals, responsible citizens and effective contributors to society and at work.
Mathematics makes a major contribution to preparing young people for work through developing skills, most notably in numeracy and problem solving. 

There are numerous opportunities to link with industry in fields such as construction, engineering, finance, retail and market research.


Enterprise in education
Enterprise in education includes knowledge and understanding of the world of work and career planning and opportunities to engage in entrepreneurial activities, as well as the development of enterprising attitudes and skills which enable young people to become successful learners, confident individuals, responsible citizens and effective contributors to society throughout life and at work, with an informed sense of their roles in the world. This has evolved from earlier definitions of enterprise education, which was commonly interpreted as enterprise activity.
Pupils are also helped to develop those personal qualities and leadership skills essential for the world of work. Through enterprising activities in their mathematics experiences, both in and out of the classroom, they may be given opportunities to demonstrate leadership, initiative, determination, confidence and responsibility. Teaching within mathematics can also develop positive attitudes to teamwork, to continuing education and training, to equal opportunities, and to the views, skills, capabilities and capacities of others. 

Enterprise activities with social goals, where outcomes not only benefit others but also encourage a sense of responsibility to the community and society as a whole, help young people to understand the connections between enterprise and active citizenship.

In addition to the qualities and abilities highlighted in the four capacities outlined in A Curriculum for Excellence, enterprise in education in mathematics contributes to the purposes of the curriculum 3–18 by enabling young people to become:

	successful learners

who

· are skilled in generic processes and activities such as core skills
· appreciate the relevance of what they are learning
· can use experiences in enterprise to reflect on other learning and make connections

· are self-motivating and accept setbacks as learning experiences
· can generate and act upon original ideas

· understand transitions throughout life and the importance of making connections between past, present and future experiences

	confident individuals

who

· have a ‘can do’, ‘be all you can be’ attitude

· are self-aware and can reflect on their own particular strengths, development needs, interests and aspirations 

· are skilled in planning, influencing, negotiating and teamwork

· are creative, flexible and resourceful in managing change
· have experienced challenging, entrepreneurial projects

· have developed a constructively critical attitude towards commerce and business
· take imaginative and informed approaches to problem solving involving calculated risks



	responsible citizens

who

· have knowledge and understanding of the nature of work and social and economic enterprise

· understand the roles, rights and responsibilities of individuals as employees, managers, employers, entrepreneurs, investors, customers and global citizens

· are willing to take responsibility for and accept the consequences of their own actions

· understand the positive and negative contributions of technology and business to society
· have knowledge and understanding of personal finance, as well as national and global economies

	effective contributors

who

· have an understanding and appreciation of the world of work, the value of different occupations and entrepreneurship, and their contributions to the economy and to society

· have knowledge and understanding of wealth creation and wealth distribution both nationally and globally

· actively engage in school and community life in a positive manner to the benefit of the school and the wider community

· understand the roles and contributions to society of voluntary organisations
· have experience of engaging positively with a wide range of people in society



How can enterprise in mathematics achieve these purposes?

These purposes represent a very broad range of outcomes, including how to learn and the promotion of positive attitudes and attributes. The opportunity for young people to develop the four capacities in mathematics will depend upon:

· creating an enterprising environment for learning

· adopting enterprising and creative learning and teaching approaches

· organising learning in enterprising ways.
Creating an enterprising environment for learning

The ways in which teachers and pupils interact with each other have an important effect on learning, on the development of pupils’ self-esteem, confidence and responsibility, and on the extent to which each pupil feels valued and included. Positive relationships are based on encouragement, support, consistent expectations, understanding and caring for all pupils. Pupils’ views and perspectives are regarded as important. This not only promotes a sense of belonging, but also establishes a climate where more effective motivation and learning is likely and this is an essential aspect of enterprise in education.

Partnerships with the world of work can help teachers establish an enterprising environment for learning. Young people however need to be clear about the purposes of education–business link activities. Among many possible links to mathematics are:
	Visitors 
	· Bank employee, insurance agent, travel agent, kitchen designer, actuary, accountant, engineer, statistician, mathematics lecturer, scientist, technician, computer programmer, undergraduates 


	Visits 
	· Engineering and construction firms, observatory, design studio, planning department, universities


	Materials 
	· DVDs, websites, brochures, catalogues, company annual reports, market research reports, planning documents, spreadsheets


	Experiences 
	· Work experience placements in any company using mathematical skills, such as engineering, construction, commercial and computing companies. Some placements may involve shadowing of, for example, professional statistician, professional engineer, banker, economist
· Participation in mathematical, technological or enterprise events
· Using mathematical modelling, for example in biology, physics, geography
· Teacher placement with, and visits to, economic development and planning departments, research departments, banks and insurance companies
· Industry training courses for teachers 

· Enterprise activities with an emphasis on wealth creation




Adopting enterprising learning and teaching approaches

The choice of teaching and learning approaches will depend on a number of factors. However, the teacher will be focusing on developing skills and competencies, increasing knowledge and understanding, and promoting positive attitudes and values. Learning as part of enterprise in education within mathematics might involve the teacher in:

· class teaching leading to individual practice and exploration based on a practical approach and where possible linking with other subject areas

· encouraging and praising high quality work produced through accurate and systematic attention to detail
· evaluating individual and group performances

· supporting self study and use of individualised learning packages

· encouraging independence in tackling resource-based activities

· encouraging the development of core and other thinking and learning skills, including skills for employability

· discussing career and educational options with appropriate outside links

· encouraging enterprising and entrepreneurial behaviour

· promoting whole school approaches to mathematics.
Learning as part of enterprise in education within mathematics might involve the pupil in:

· developing numeracy through the preparation of numerical and graphical material
· sharing ideas and accepting critical opinion through class discussion

· relating mathematical knowledge to real-life situations

· developing ICT skills through using spreadsheets to assist in budgeting and preparing graphs
· seeking and using relevant information from appropriate sources, e.g. websites 

· developing skills in written and oral communication skills through problem solving 

· becoming aware of the skills, attitudes and values that are essential for employability

· developing learning skills as promoted within AifL

· developing awareness of potential career and educational opportunities.
Organising learning in enterprising ways 

All mathematics programmes embracing enterprise in education should be planned using the principles of curriculum design.

	Challenges and enjoyment

Enterprise in education can help to motivate young people within and beyond the classroom. Learning and teaching approaches which encourage innovation and include real-life experiences make learning more enjoyable for young people. Project-based enterprise learning activities provide new challenges and opportunities for learners.

For example:

· Involvement in ‘Maths Challenge’ and programmes such as the Royal Bank of Scotland’s ‘Face 2 Face with Finance’.




	Breadth

Young people develop an understanding of work and enterprise through a wide range of experiences. They benefit from the variety of contexts and diversity of approaches resulting from partnerships with businesses, parents, community and voluntary organisations, further education colleges and universities.

For example: 

· Senior pupils are introduced to working with SCHOLAR material

· All S2 pupils are involved in Make it in Scotland, where they participate in a variety of workshops.




	Progression

Cross-sectoral working and effective communication arising from partnerships in enterprise in education can ensure progression in learning at times of transition. Personal learning planning offers an appropriate means for tracking individual progression and achievement.

For example:

· P7 and S1 pupils engage, together, in an Enterprising Maths event
· AifL approaches to learning and teaching, e.g. use of peer and self assessment, use of learning intentions and success criteria

· AifL approach to target setting and assessment.



	Depth

Involvement in enterprise in education provides opportunities to explore individual interests and aspirations, particularly as young people progress through school. Work experience related to a specific career choice or increased responsibilities associated with a particular role are examples of activities which lead to different kinds of learning and greater depth of understanding. 

For example:

· maths clubs

· mentoring opportunities for senior pupils to work with younger pupils
· talks from undergraduates and lecturers.



	Personalisation and choice

The wide range of contexts in which learning takes place within enterprise in education allows scope for choice in activities and roles. This provides opportunities to capitalise on the strengths of individuals and to respond to their needs. Experience of making choices and decisions prepares young people for major choices in their future life and work. 

For example:

· team problem solving where pupils play to their strengths to solve problems
· gathering information from surveys on school issues.



	Coherence

Emphasising connections across the curriculum can help young people make sense of their learning. Enterprise in education can provide practical opportunities for teachers to make connections between and across specific curricular areas, and through transition activities, vocational learning, and career planning. Links with partners in business, parents and the wider community can be used to demonstrate the connections between learning experiences in different contexts.

For example:

· travel costing, linking with other school and/or subject activities
· appropriate topic teaching to facilitate teaching in another subject, e.g. Moving Pythagoras to help craft, design and technology (CDT) 

· senior pupils taking the role of treasurer or researcher on school committees, e.g. year book
· school councils working with parents and staff to cost new resources for school, e.g. benches, lockers.



	Relevance

Understanding the relevance of what they are learning and how it relates to their present and future lives can motivate young people and challenge disaffection. By explicitly relating what is being taught to aspects of life beyond school, teachers and other educators can bring added interest and motivation to the learning experience. This in turn can lead to improved attainment and achievement.

For example:

· budgeting pocket money, student loans, bank statements
· income tax and insurance
· statistical illustrations for project work
· measurements for a DIY job.
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