





Balanced Assessment Projects				





This packet contains a collection of suggested projects in mathematics appropriate to the final years of secondary school.  


The Balanced Assessment team thinks of projects as intellectual undertakings that require students to make an effort over an extended period of time to structure and formulate a problem and then to analyze the problem as they have formulated it. Projects are not problems with unique, correct solutions. Projects are not long and complicated versions of problems that one normally assigns in the context of a classroom assignment.  Projects are not problems that require tricky insights or inventions to solve.  The essence of a Balanced Assessment project is that it is a task that requires a student to ruminate and reflect about a rich web of complexity and to sort out some main threads that can serve as the basis for structuring a response.   


In the course of addressing the problem that forms the core of the project as they have formulated it, students will have to perform a wide range of traditionally taught mathematical actions that might include manipulating algebraic symbols, plotting graphs, geometric constructions, compiling tables as well as performing numerical computations.  The accurate performance of these actions, as important as they are, is only a part of doing a Balanced Assessment project. Students are also to make inferences, draw conclusions and present their work in both written and oral form. 


In this discussion we shall try to lay out what we think are some of considerations that teachers should keep in mind as their students work on projects and as they, the teachers, assess the products of their students' efforts.


 


How shall I organize the class for project work?


Mathematics has traditionally been a subject in which we have insisted that students work alone. Whatever the merits of that viewpoint might be with respect to covering the content of the syllabus, it seems to us that project work is different. The essential issue in project work is development of desirable "habits of mind" about organizing and analyzing complexity. Adults, when confronted with tasks of this sort, often address them in groups. The reason for doing so is the intellectual resonance and symbiosis that leads groups of people to fashion far better solutions to complex problems when they work cooperatively than when they work in isolation. We suggest, therefore, that students undertake project work in small groups. You may want to give some thought to the problem of how the groups ought to be composed, and whether or not to juggle the composition of the small groups at various times during the school year.





How much time shall I allot to project work during the year?


This will vary with individual teachers. Some teachers will try to build a whole years work around projects. We find that it is often difficult to do this - there is always the nagging feeling that the curriculum is not being covered. On the other hand, we feel that the kind of intellectual development that coping with a project offers is of sufficient importance that students ought to spend no less than 10% of their time, and probably as much as 25% of their time on such work.


One could imagine students spending one quarter of their time every week throughout the school year on their continuing project work. Alternatively, one can imagine intensive two week project periods distributed throughout the year. During these periods students would use all of their mathematics time for project work. Other time arrangements are also possible. Ultimately, it will be individual teachers who make this decision in light of  their understanding of what best fits the needs of their classes.





How should project work be presented?


We think that project work should be presented  both in writing and orally. The written presentation should describe the contextual setting and how, within that setting, the problem is defined. The written presentation should present explicit arguments for why the project omits consideration of some factors and includes others. It should describe how the solution was approached. It should indicate clearly where there are further issues to investigate.


The oral presentation should be made publicly to the entire class after the teacher and at least some of the students have read the written presentation. Following a brief outlining of the written document, the presenting students should entertain questions and comments.


Here is one possible specific way you might organize the presenting of project work.  Have each group submit a written report of its work. In addition, ask each group to read the written reports of two other groups. On the day of the oral presentations, have each group present its work, and then serve as a panel to answer questions put to them by the other groups that have read their work, as well as by the teacher and other students.





�
How do I grade project work?





All Balanced Assessment projects ask the student to prepare a document with an intended purpose for an intended audience. Consequently, scoring of projects comes down to an analysis of two questions:


	Is the document suitable for the specified audience?


	Does the document fulfill the requested purpose?


To aid in evaluating student project work in the light of these two criteria, we suggest the following six perspectives; each perspective may allow you to reach conclusions about some aspect of the student's effort.


Organizing the subject - how well does the student structure a large collection of inter-related issues and identify possible problematic areas? are  the constraints described in the problem made clear at the outset? how well does the student argue the relative importance of factors that are taken into consideration in addressing the problem and the relative unimportance of factors that are ignored?does the report proceed in a logical manner?


analyzing the problem - how well does the student define the problem that he or she is setting out to work on? is the student clear about all the resources, both tools and information, that will be needed to address the problem? does the student draw appropriate implications about the given data?


accuracy and appropriateness of computation/manipulation - are the symbolic manipulations carried out accurately? are the graphs plotted correctly? are the axes labeled sensibly? is the scale reasonable? are the geometric constructions "constructable"? are the table columns properly labeled? are the computations that underlie computed columns clearly defined? are the numerical computations done accurately? are the graphs, charts, tables used appropriately?  are they pertinent to and do they strengthen the argument?


thoroughness of inquiry - is the work perfunctory or thorough? is the reader left to fill in too many missing steps? are all the implications of the complexity of the problem followed up and examined? is the report’s level of detail adequate?


clarity of communication - can the student's work be read by a colleague who is previously unacquainted with the work?  is the student's written presentation intelligible to another teacher?  to the principal? to a group of parents? 


drawing conclusions - do students draw reasonable conclusions from the work that they have done?  do they explore clearly the ways in which their work answers the problems that they have set for themselves?


extending the inquiry -  has the student identified interesting aspects of the problem that lend themselves to further exploration?  has the student identified related problems that might be approached in similar ways?


Finally, it should be said that we are mindful that the constraints and opportunities that teachers have vary from place to place.  Not everything we suggest will be desirable, or even possible, at every location.  However, we are certain that challenging the students with a significant amount of project work will be rewarding and engaging to both teacher and student.
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