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(Explanation of Graph)

On the y axis of the chart is the scale score from 0 to 500 points. On the x axis are the years 1973, 1978, 1982, 1986, 1990, 1992, 1996, 1999, and 2004. There is a line for each age of 9 (grade 4), 13 (grade 8), and 17 (grade 12).  The graph shows that there is a slight improvement in mathematical knowledge over the years in grades four and eight, but not in grade twelve.

Mathematics Framework for the National Assessment of Educational Progress (NAEP)

(Explanation of Chart) 

NAEP Percentage Distribution of Items by Grade and Content Area.  In grade four, 40 % of the test consists of number properties and operations, 20% is measurement, 15% is geometry, 10% is data analysis and probability, and 15% is algebra.  In grade eight, 20% of the test is number properties and operations, 15% is measurement, 20% is geometry, 15% is data analysis and probability, and 30% is algebra.  In grade twelve, 10% of the test is number properties and operations, 30% is measurement and geometry, 25% is data analysis and probability, and 35% is algebra.  

Source: NAEP Mathematics Framework, National Assessment Governing Board, 2006
NAEP Sample Items

Question 1:

+ 6 + –12 = 

A. – 6*

B. + 6

C. – 18

D. + 18

NAEP 
Grade 8 (Percent correct: 68)



Grade 4 (Percent correct: 23)

Question 2:
What is 2/3 of 15 Marbles?

A. 10 Marbles*

B. 9 Marbles

C. 8 Marbles

D. 5 Marbles

NAEP 
Grade 12 (Percent correct: 74)



Grade 8 (Percent correct: 59)

Question 3:
How many hours are equal to 150 minutes?

A. 1 ½

B. 2 ¼ 

C. 2 ¨÷
D. 2 ½* 
NAEP (Grade 12)


1990:
Percent correct:
74


1996:
Percent correct:
75


2000:
Percent correct:
76
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(Explanation of Chart)

Properties of Number Operations

In fourth grade, the NAEP requires the following as related to number operations: 

a) Identify odd and even numbers.
b) Identify factors of whole numbers.
e) Apply basic properties of operations.
f) Explain or justify a mathematical concept or relationship (e.g., explain why 15 is an odd number or why  7-3 is not the same as 3-7).

In eighth grade, the NAEP requires the following as related to number operations:

a) Describe odd and even integers and how they behave under different operations
b) Recognize, find, or use factors, multiples, or prime factorization.
c) Recognize or use prime and composite numbers to solve problems.
d) Use divisibility or remainders in problem settings.
e) Apply basic properties of operations.
f) Explain or justify a mathematical concept or relationship (e.g., explain why 17 is prime). 
In twelve grade, the NAEP requires the following as related to number operations:

b) Solve problems involving factors, multiples, or prime factorization.
c) Use prime or composite numbers to solve problems.
d) Use divisibility or remainders in problem settings.
e) Apply basic properties of operations.
f) Provide a mathematical argument about a numerical property or relationship.
NAEP Grade 12 Mathematics Objectives (2009 Assessment)

Algebra
1.  Patterns, relations, and functions
a. Recognize, describe, or extend arithmetic progressions, geometric progressions, or patterns using words or symbols.  
b. Express linear and exponential functions in recursive and explicit form given a table, verbal description, or some terms of a sequence.
c. Identify or analyze distinguishing properties of linear, quadratic, inverse proportionality (y=k/x), exponential, or trigonometric functions from tables, graphs, or equations.
d. Determine whether a relation, given in verbal, symbolic, tabular, or graphical form, is a function.
e. Recognize and analyze the general forms of linear, quadratic, inverse proportionality (y=k/x), exponential, or trigonometric functions.
f. Determine the domain and range of functions given in various forms and contexts.
g. Given a function, determine its inverse if it exists, and explain the contextual meaning of the inverse for a given situation.  

2.  Algebraic representations
a. Create and translate between different representations of algebraic expressions, equations, and inequalities (e.g., linear, quadratic, exponential, or trigonometric) using symbols, graphs, tables, diagrams, or written descriptions.  
b. Analyze or interpret relationships expressed in symbols, graphs, tables, diagrams (including Venn diagrams), or written descriptions to evaluate the relative advantages or disadvantages of different representations to answer specific questions.
c. Perform or interpret transformations on the graphs of linear, quadratic, exponential, and trigonometric functions.
d. Make inferences or predictions using an algebraic model of a situation.
e. Given a real-world situation, determine if a linear, quadratic, inverse proportionality (y=k/x), exponential, logarithmic, or trigonometric function fits the situation.  
f. Solve problems involving exponential growth and decay.
g. Analyze properties of exponential, logarithmic, and inverse proportionality (y=k/x) functions.
3.  Variables, expressions, and operation
a. Write algebraic expressions, equations, or inequalities to represent a situation.
b. Perform basic operations, using appropriate tools, on algebraic expressions including polynomial and rational functions.  
c. Write equivalent forms of algebraic expressions, equations, or inequalities to represent and explain mathematical relationships.
d. Evaluate algebraic expressions, including polynomials and rational functions.  
e. Use function notation to evaluate a function at a specified point in its domain and combine functions by addition, subtraction, multiplication, division, and composition.
f. Determine the sum of finite and infinite series.
g. Use basic properties of exponents and logarithms to solve problems.
4.  Equations and inequalities
a. Solve linear, rational, or quadratic equations or inequalities, including those involving absolute value.
b. Analyze situations, develop mathematical models, or solve problems using linear, quadratic, exponential, or logarithmic equations or inequalities symbolically or graphically.
c. Solve (symbolically or graphically) a system of equations or inequalities and recognize the relationship between the analytical solution and graphical solution.
d. Solve problems involving special formulas [e.g., the volumes and surface areas of common three dimensional solids, or formulas such as: A = P(I + r)t, A = Pert].
e. Solve an equation or formula involving several variables for one variable in terms of the others.
f. Solve quadratic equations with complex roots.
5.  Mathematical reasoning in algebra                           New Subtopic
a. Use algebraic properties to develop a valid mathematical argument.  
b. Determine the role of hypotheses, logical implications, and conclusions in algebraic argument.
c. Explain the use of relational conjunctions (and, or) in algebraic argument.
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