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About the High School Packet





This packet of tasks represents approximately ten hours of balanced mathematical assessment. 





The tasks which are designated as Foundation Tasks are designed to be accessible to any school-leaving young adult, regardless of the formal secondary school mathematics courses they have taken. These tasks are more conceptual and less mechanical than tasks that are usually designated as “Basic Skills” questions. They are constructed to reflect the changing mathematical needs of the world in which these student live and work. The remaining tasks in the packet are more mathematically sophisticated, and assume secondary school mathematics training through Geometry and Algebra II, or their equivalents.





The packet is organized around the ideas of Mathematical Objects and Mathematical Actions.





The Mathematical Objects roughly identify the content domain. They are Number & Quantity, Shape & Space, Function & Pattern, Chance & Data, and Arrangement.





Tasks which are predominately about Number & Quantity make up about 15% of the package. In the Foundation Tasks we expect all students to be able to reason qualitatively about the order properties of integers, fractions and decimals and to approximate the results of numerical computations. We also expect students to be able to estimate length, weight, area, volume, time and number of objects using universal benchmarks. Beyond these minimal skills, at least some students can be expected to undertake number-theoretic tasks, as well as the more elaborate "Fermi problem" tasks.





Tasks which are predominately about Shape & Space make up about 30% of the package. In the Foundation Tasks we expect all students to be able to scale lengths and to read and interpret lengths and areas from visual representations such as blueprints, maps, floor plans and clothing patterns. We also expect students to be able to locate themselves on a map, as well as to plan and navigate routes. Beyond these minimal skills we expect some students to be able to scale areas and volumes as well as to be familiar with geometric concepts and constructs and to be able to formulate, manipulate and interpret geometric models of situations in the world around them, as demonstrated in the "Ness-Test" tasks.





Tasks which are predominately about Function & Pattern make up about 30% of the package. In the Foundation Tasks we expect all students to be able to evaluate algebraic expressions, to solve simple equations and inequalities and to be able to read and interpret graphs. We also expect students to be able to model simple dependencies qualitatively and to sketch qualitative graphs of these dependencies.  Beyond these minimal skills, we expect some students to be able to formulate and manipulate quantitative algebraic models of the world around them using symbolic, numerical and graphical representations.  We expect some students to be able to reason, at least qualitatively, about both rates of change and accumulations of functions.





Tasks which are predominately about Chance & Data make up about 15% of the package. In the Foundation Tasks we expect all students to understand elementary statistical ideas such as average, sample size and distribution, and interpretation of probability as a relative frequency. They should also understand the use of statistical evidence in the communications media. Beyond these minimal skills, we expect some students to be comfortable with the concepts of statistical independence, conditional probability, and exploratory data analysis.





Tasks which are predominately about Arrangement make up about 10% of the package. In the Foundation Tasks we expect all students be able to generate and enumerate simple permutations and combinations. Beyond these minimal skills, we expect some students to be comfortable with iterative and recursive algorithms, discrete modeling, and optimization.





The package is also balanced with respect to the Mathematical Actions that students are required to perform in doing the tasks. These actions are Modeling and Formulating, Manipulating and Transforming, Inferring and Drawing Conclusions, and Communicating. Although individual tasks will vary in strengths of the demands that they make on students with respect to these different actions, when aggregated across the entire package the weightings of these actions are well balanced, with a slight emphasis on Inferring and Communicating.





The tasks are divided into Short Tasks (S) and Longer Tasks (L).





For the most part, short tasks, which represent about 25% of the time allocation of the assessment package, deal with basic understanding of the fundamental mathematics being assessed. They are also designed to assess minimal mastery levels of mechanical manipulative and algorithmic skills. It is expected that these questions will be done individually by students; the time demands of these questions vary from ten minutes to about a half hour.





In contrast, the longer tasks are designed to allow students to work in a sustained fashion on a task of some depth.  They require students to display inventiveness in bringing together disparate elements of what they know in order to solve the problem, and it will often be the case that there is no unique correct answer. We expect that each problem might occupy a student or group of students for a class period. Students should be expected to solve a rich collection of problems, but not all of them. They should be allowed some measure of choice in the problems they are asked to solve, and should have the opportunity to work on some problems in small groups.





Also included are complete solutions for the tasks, and scoring rubrics which establish guidelines for assigning partial or full credit to the mathematical actions evidenced in the student work. Information on using these rubrics as part of a complete scoring system can be found in the document MCAPS: Mathematical Content and Process Scoring, #13-99, available from Harvard Graduate School of Education, Educational Technology Center, Nichols House, Appian Way Cambridge MA 02138, or on the web at http://gseweb.harvard.edu/~etc/ba/
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