Background on Mathematics Program Learning Objectives
For discussion during the first class of our Capstone Course Math 4100, I pulled together some ‘Expectations’ that are written for some of the Math programs at York

Educational goals and learning objectives of the Mathematics for Education degree
General Process Expectations for Mathematics High School Programs:  A number of the standards and educational goals are shared (see the NCTM Standards and the Ontario Curriculum Documents). Here is a paraphrase:

· problem solving, and selecting appropriate problem solving techniques;

· reasoning and proving mathematical statements;

· reflecting and monitoring their processes;

· selecting tools and computational strategies to solve problems and aid conceptual understanding;

· making connections with applications and among mathematical concepts;

· representing and modelling mathematical ideas in multiple forms: concrete, graphical, numerical, algebraic, and with technology;  

· communicating conjectures, reasoning, connections, and problem solutions in clear and effective ways, orally, in writing, with visuals, and with models and technology. 

The OCAV descriptions for all University Undergraduate Degree Level Expectations (UUDLES) are:

  The Six Guidelines 

· Depth and Breadth of Knowledge
· Knowledge of Methodologies
· Application of Knowledge
· Communication Skills
· Awareness of Limits of Knowledge
· Autonomy and Professional Capacity
These are live links to a web site at York.  

For the Mathematics for Education Degree 

These standards and goals are explicitly shared with the Honours B.Sc. programs in Mathematics for Education including an added emphasis on key mathematical processes that are central to mathematics education expectations across North America.

From the  BA Mathematics for Education Degree Final Senate Submission April 2008:  

With respect to University Undergraduate Degree Level Expectations, upon completion of the Mathematics for Education Program, students will be able to:

· integrate relevant knowledge and pose questions across a wide range of basic mathematics, applied mathematics and statistics;

· apply a range of techniques effectively to solve problems in mathematics and statistics and in the applications of mathematics and statistics, including theory, deduction, approximation, and simulation, and present multiple pathways for a given problem; 

· construct, analyze, and interpret mathematical models for a variety of real-life problems, drawing on a wide range of areas of mathematics and a wide range of tools.

· use computer programs and  algorithms: both numerical and graphical, to obtain useful approximate solutions to mathematical problems and  to present and visualize numerical results  and reasoning appropriately;

· collect, organize, analyze, interpret and present conjectures and results, involving mathematical patterns and structures.   

· analyze data using appropriate concepts and techniques from statistics and mathematics and present the results with appropriate vocabulary, formulae and graphical displays;

· employ technology effectively, including computer software, to investigate open-ended problems and to illustrate mathematical and statistical concepts and solutions to these problems. 

· learn new mathematical concepts, methods and tools from the literature,  and texts and be able to apply them appropriately;

· take a core mathematical concept and ‘unpack’ the concept through: presentation with multiple representations and appropriate examples; connected to these representations conceptually;  provide appropriate applications of the concept; and explore possible extensions. 

· critically analyze a proposed argument in mathematics, and develop a supporting argument for a statement at the appropriate level;

· communicate mathematical and statistical concepts, models, reasoning, explanation, interpretation and solutions clearly and effectively in multiple ways:  oral presentations, written reports, visually and with physical models, and present explanations for selecting these methods;  

· identify and describe some of the current issues and challenges within the fields of mathematics and statistics, the applications of mathematics and statistics and the learning of mathematics;

· analyze both within the discipline, and in a larger social, historical and ethical context, some key professional issues for mathematics educators.   

Applied Mathematics Program Learning Objectives;

For comparison, here are the Math Learning Objectives for Applied Mathematics, from our Undergraduate program review in 2005 

Applied Mathematics Program Learning Objectives;

- ability to construct, analyze, and interpret mathematical models for a variety of real-life problems, drawing on a wide range of areas of mathematics and a wide range of tools.  

 - ability to use computer programs and  algorithms: numerical and graphical, to obtain useful approximate solutions to difficult  mathematical problems and  to present and visualize the numerical results appropriately.

- ability to learn new mathematical concepts, methods and tools and to apply them appropriately.  

- ability to communicate mathematical concepts, models, reasoning, explanation, interpretation and solutions clearly and effectively in multiple ways:  orally, written reports, visual displays, … . 
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