Thoughts on the Content of Elementary Mathematics





We view elementary mathematics as being concerned with the following mathematical objects:



	number & quantity

	shape & space

	pattern

	data

	

Number & quantity



We expect youngsters to be able to demonstrate



a robust understanding of the conceptual meaning of addition and subtraction of whole numbers and integers 



Sarah has 3 apples and Joe gave her 2 more.  How many apples does Sarah have now?



Sarah has 3 apples and Joe has 2 more apples than Sarah.  How many apples do they have altogether?





a growing understanding of the various meanings of both multiplication and division of whole numbers and integers 



At a party 20 bags of candy were given out. Each bag contained 5 candies.  How many candies were given out altogether?



Thelma has 5 skirts and 3 blouses.  How many different outfits can Thelma put together?



a reasonable degree of computational facility with the four arithmetic operations on whole numbers and integers





an ability to make reasonable approximations for the results of arithmetic computations



To the nearest hundred, what is 38 times 42?



To the nearest hundred, what is 716 and 879?�

 

a growing understanding of the order properties of decimals and other rational fractions



Write a fraction that is larger than 1/3 and smaller than 1/2.



Write a decimal that is larger than .083 and smaller than .15.



an ability to identify and measure continuous quantity such as length, area, weight and time



an ability to make reasonable estimates of lengths, areas, weights and time in ones environment



How much does a gallon of milk weigh?



How much time does it take you to say your name?





Shape & Space



We expect youngsters to be able to demonstrate



an ability to distinguish and name a variety of two- and three-dimensional shapes



Draw three different kinds of closed figures that have four straight lines



an understanding of the symmetries of these shapes 



Find all the lines along which you can fold a paper hexagon so that the two parts lie exactly on top of each other.



 

Pattern



We expect youngsters to be able to demonstrate



an ability to recognize and generate numerical patterns



What numerical pattern could continue the sequence 1, 4, 7, 10, 13, ....?



What numerical pattern could continue the sequence 1, 2, 4, 8, ....?



�









an ability to recognize and generate spatial patterns

����











Can you tile a floor with tiles like this so that the pattern is “regular”?





an ability to enumerate and organize simple combinations and permutations

	

	How many different ways can you seat four people at a square table so that there is one person on each side of the table?





Data



We expect youngsters to be able to demonstrate



an ability to collect, organize and display simple data sets



    Make a presentation of all the kinds of pets owned by the students in your class. Include their  

   weights, ages, and length from nose to tip of tail (where appropriate)	

�Content Matrix for Elementary Grades



The Harvard Group of the Balanced Assessment Project views the structure of school mathematics as one that can be described by mathematical objects and appropriately defined actions on these objects.



The following matrix summarizes this representation of mathematics as a language, with the “nouns”(mathematical objects) being operated upon by the “verbs” (mathematical actions, in this case the process of manipulation/formulation) in terms which we believe are appropriate to the elementary curriculum.

OBJECTS���      ACTIONS��           type�         properties� pragmatic use���number/quantity

integers

rational numbers



measures of:

  length

  area

  volume

  time

  weight�

order

between-ness



part/whole relationships



units

dimensions

�

counting

measuring�

arithmetic operations

��shape/space

metric

     lines/segments

     polygons

     circles



topological



�

distance

location

symmetry

similarity



connectedness

enclosure�



mapping and traveling







designing and building objects

�translation

rotation

reflection

covering & tessellating





scaling

projection

��pattern/function

linear

�

input/output

�

expressing how something depends on another

�

identifying and describing repetitive relationships��arrangement

combinations

permutations�

enumeration�

organizing discrete information�

tends to be closely connected to the idea of repetitive pattern at this level��chance/data

discrete

�

determinism

randomness

�

dealing with uncertainty

�

sampling

representing��

�PAGE  �vi�

© Balanced Assessment Project	Harvard Group

Funded by NSF Grant # MDR-9252902	








