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About the Advanced High School Packet


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


The tasks are designed to engage students who can be challenged to deal with sophisticated problems. A secondary school mathematics background which includes Geometry, Discrete Mathematics and Pre-calculus, or their equivalents, is assumed. A full calculus course is not required. The packet is aimed at student who will be applying to highly-selective colleges and universities. 


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


The Mathematical Objects roughly identify the content domains of Function & Pattern, Shape & Space, Chance & Data, Number & Quantity, and Arrangement. Tasks which are predominately about Function & Pattern make up about 40% of the packet, Shape & Space about 30% and Arrangement about 15%; the remaining 15% is devoted to Chance & Data and Number & Quantity.


The Functions problems in the packet, while addressing major topics which appear in pre-calculus and calculus courses, require students to go beyond manipulations and formula. The problems attempt to assess understanding of the major concepts in calculus. All problems require the understanding of more than one representation of central concepts such as function, derivative, integral, sequence, etc. They also assess the ability to connect phenomena to symbolic manipulations or graphs, and they require the communication of thoughtful explanations, preferably in various representations. Some of the tasks take advantage of graphing technology to assess skill level in representation and generalization.


The Shape & Space questions go beyond traditional geometric manipulations and constructions and attempt to assess intuitive understanding of spatial relationships, and the way they can be described algebraically.


The Arrangement tasks require students to develop and apply their understanding of basic counting techniques, combinations and permutations. These tasks do not demand a sophisticated background in combinatorics. 


In both the Chance & Data and the Number & Quantity tasks there is the assumption that students will be able to undertake number-theoretic tasks and estimations, and will be comfortable with the concepts of conditional probability and exploratory data analysis.


This package is also balanced with respect to the Mathematical Actions that students are required to perform . These actions may be described as Modeling and Formulating, Manipulating and Transforming, Inferring and Drawing Conclusions, and Communicating. Although individual tasks will vary in the demands that they make with respect to these different actions, the weightings of these actions are well balanced when aggregated across the entire package.


The tasks are designated as Short Tasks (S) and Longer Tasks (L). The short tasks, which represent about 15% of the time allocation of this package, deal with basic understanding of the fundamental mathematics being assessed. The time demand for these questions varies from 15-30 minutes. 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, 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 full 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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