Mathematics

The Mathematics Section of the GEPA assessment is divided into four standards.  Each standard reflects knowledge and skills specified in New Jersey’s Core Curriculum Content Standards.
Grade Eight Proficiency Assessment (GEPA) Mathematics Standards


4.1.  Number and Numerical Operations


A.  Number Sense


B.  Numerical Operations


C.  Estimation


4.2.  Geometry and Measurement

A. Geometric Properties

B. Transforming Shapes

C. Coordinate Geometry 

D. Units of Measurement

E. Measuring Geometric Objects



4.3.  Patterns and Algebra

A. Patterns and Relationships

B. Functions 

C. Modeling

D. Procedures



4.4.  Data Analysis, Probability, and Discrete Mathematics

A. Data Analysis (Statistics) 

B. Probability

C. Discrete Mathematics--Systematic Listing and Counting

D. Discrete Mathematics--Vertex-Edge Graphs and Algorithms

Types of Questions
Many of the multiple-choice (MC) questions on the GEPA Mathematics test assess higher-level cognitive processes than the questions in traditional multiple-choice tests.  It is anticipated that you will take an average of between one and two minutes to answer each MC question.  The answers are computer scored and are worth one point each.

Open-ended (OE) questions require you to construct your own written or graphical responses and to explain your responses.  It is anticipated that you will take approximately ten minutes to answer each OE question.  Your responses are hand scored on a scale from 0 to 3.

The general scoring guide was created to help readers score open-ended questions consistently.  This scoring guide is used by the trained readers who will score the Mathematics open-ended questions on the eighth-grade test.

You can expect to see 40 multiple choice and 8 open-ended questions on the mathematics test.
You will be provided with a Mathematics Reference Sheet.  The reference sheet contains a ruler, geometric shapes, formulas, and other information you may find useful as you take the test.  You will also be provided with a calculator to help you solve problems.
Scoring Guide for Mathematics Open-Ended (OE) Items

(Generic Rubric)
	3 – Point Response


The response shows complete understanding of the problem’s essential mathematical concepts.  The student executes procedures completely and gives relevant responses to all parts of the task.  The response contains few minor errors, if any.  The response contains a clear, effective explanation detailing how the problem was solved so that the reader does not need to infer how and why decisions were made.

2 – Point Response


The response shows nearly complete understanding of the problem’s essential mathematical concepts.  The student executes nearly all procedures and gives relevant responses to most parts of the task.  The response may have minor errors.  The explanation detailing how the problem was solved may not be clear, causing the reader to make some inferences.

1 – Point Response


The response shows limited understanding of the problem’s essential mathematical concepts.  The response and procedures may be incomplete and/or may contain major errors.  An incomplete explanation of how the problem was solved may contribute to questions as to how and why decisions were made.

0 – Point Response


The response shows insufficient understanding of the problem’s essential mathematical concepts.  The procedures, if any, contain major errors.  There may be no explanation of the solution or the reader may not be able to understand the explanation.  The reader may not be able to understand how and why decisions were made.




The above generic rubric is used as a guide to develop specific scoring guides or rubrics for each of the open-ended (OE) questions that appear on the New Jersey statewide assessments in Mathematics.  These scoring rubrics provide the criteria for evaluating and scoring student performance and are developed by a committee of mathematicians and teachers. Rubrics ensure that there is consistency, fairness, and accuracy in scoring open-ended questions.

GEPA MATHEMATICS SAMPLE QUESTIONS
Standard 4.1 – Number Sense
Find all of the numbers that satisfy the following statements:

1.  I am a positive integer less than 100.

2.  Two more than my value is a multiple of 6.

3.  The sum of my digits is a multiple of 7.

Show all of your work and explain the process you use to find the solution completely.

Reprinted with permission from the Mathematics Teacher.

Copyright May 1997 by the National Council of Teachers of Mathematics.

All rights reserved.

Rationale:

From statement 1, we have the positive integers less than 100, i.e., 1, 2, 3, 4, …, 98, 99.

From statement 2, we conclude the number is two less than the multiples of 6 that are less than 100.  The following numbers are multiples of 6 less than 100:  6, 12, 18, 24, 30, 36, 42, 48, 54, 60, 66, 72, 78, 84, 90, and 96.  The number you are looking for, therefore, is from among the following list:  4, 10, 16, 22, 28, 34, 40, 46, 52, 58, 64, 70, 76, 82, 88, and 94.

From statement 3, the sum of the digits in the number is a multiple of 7.  The numbers 16, 34, 52, and 70 are responses that meet all the criteria given.

Standard 4.1 – Numerical Operations
If 4 out of every 7 people in Swedesboro use Ultrawhite Laundry Detergent, find the approximate number of people that use Ultrawhite if there are 5271 people in Swedesboro.

A.  1757

*B.  3012

C.  5260

D.  9975

Rationale:  
The correct answer is B.  Setting up the proportion, 
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, and multiplying both sides of the equation by 7 then by 5271 yields 7x = 21084.  Solving for x results in x = 3012.
Standard 4.1 - Estimation
Liang got an answer of about 3.87 when she entered 15 on her calculator and pressed the 
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 key.  As usual, she stopped to think briefly about whether or not her calculator’s answer was reasonable.  Which of the following statements is the most likely explanation for her to believe that her calculator’s answer is or is not reasonable?

A.  It is not reasonable, because the answer should be a whole number.

*B.  It is reasonable because 3 squared is 9 while 4 squared is 16.

C.  It is not reasonable because the answer should be only slightly more than 3.

D.  It is reasonable, because 15 is an odd number.

Rationale:  
The correct answer is B.  The 
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.  Therefore, when calculating the 
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, it is reasonable to expect the answer to lie between 3 and 4, and to be closer to 4 than to 3 because 15 is closer to 16 than it is to 9.

Standard 4.2 – Geometric Properties
The figures below are either right triangles or rectangles.

Which shapes can be placed together, without overlap, to form a square?  Each of your figures may be used only once.

A.  II and III

B.  I, II, and III

*C.  II, III, and IV

D.  I and IV

Rationale:  
The correct answer is C.  By definition a square has 4 congruent sides.  Only by rotating and combining pieces II, III, and IV can a figure be constructed that meets this qualification.  Either Figure II or Figure III must be flipped over to form the square.

Standard 4.2 – Transforming Shapes
Figure A above is the original.  Figure 2A is an expansion of A from the origin by a factor of 2.  

· Draw a similar figure with a magnitude of 
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· Draw figure 
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 by multiplying the coordinates of points on A by a negative 1 (the multiplication by negatives reverses directions).
· Give the coordinates of the vertices of rectangle 
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Rationale:  

A figure similar to A with a magnitude of 
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 would have dimensions 1 unit by 2 units.

The coordinates of figure A are (2, 2), (2, 4), (6, 4), and (6, 2).  If the coordinates are multiplied by -1, the resulting figure, 
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, would have coordinates (-2, -2), (-2, -4), (-6, -4), and (-6, -2).

Standard 4.2 – Coordinate Geometry
Figure 
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is the result of a sequence of transformations of Figure 
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.  Which of the following does NOT describe a correct possible sequence of transformations?
A.  a translation of Figure 
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 down 5 units, then a translation to the left 5 units

B.  a reflection of Figure 
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 across the x-axis, then a translation to the left 5 units

*C.  a reflection of Figure 
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 across the y-axis, then a translation down 4 units

D.  a reflection of Figure 
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 across the x-axis, then a reflection across the y-axis

Rationale:

The correct answer is C.

Answers A, B, and D, will yield the same result, that is, Figure 
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 will map onto Figure 
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.  Answer C, will be 1 unit off from mapping onto Figure 
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Standard 4.2 – Units of Measurement
Two paper clips weigh about 1 gram.  Which is the best estimate of the number of paper clips in a kilogram package?

A.   500

B.  1000

*C.  2000

D.  4000

Rationale:

The correct answer is C.  There are 1000 grams in one kilogram.  If 2 paperclips weigh 1 gram, then 2000 paper clips would weigh approximately 1 kg.

Standard 4.2 – Measuring Geometric Objects
The floor of an entranceway and corridor in an office building is to be covered with vinyl flooring.  Find the number of square yards of flooring that will be needed.  Use the diagram provided in your answer folder to show how you found the area of the floor.  Show all your work.

Rationale:  There is a total of 148 square yards.  (6x12) + (16x4) + ½ (4x6) = 72 + 64 + 12 = 148   
Standard 4.3 - Patterns
The sequence 5, 25, 125, 625, … continues indefinitely.  Analyze it in order to answer the following questions.

· What is the 7th term of the sequence?
· Describe the pattern you see in the sequence.

· What algebraic expression represents the nth term?

Rationale:

Each term of the sequence represents a power of 5.

Term:

5
25
125
625



51
 52
  53
  54
Therefore, the 7th term of the sequence will be 57 which is equal to 78,125.  The nth term is represented algebraically by 5n.

Standard 4.3 – Functions and Relationships
A bacterial infection in a colony of mice began slowly and then increased exponentially.  After a few weeks, the rate of infection slowed down.  Which graph best shows the relationship between time and the number of infected mice?

Rationale:

The correct answer is A.  

A and B are the only graphs of exponential functions.  The graph of A shows a slowing down of the infection rate.  The graph of B shows that the infection rate continues to increase rapidly.  
Standard 4.3 - Modeling
Which of the following equations expresses the relationship between x and y?
A.  y = x + 4

  B.  y = 2x + 5

C.  y = x + 6

*D.  y = 4x + 3

Rationale:

The correct answer is D.  Plug each of the values for x and y into each of the equations given.  If one pair of values does not yield a correct solution, then that equation does not express a correct relationship between x and y for the given values.
A.  
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Standard 4.3 - Procedures
For a convex polygon with a small number of sides, like a rectangle or a hexagon, it’s easy to draw the figure and count its diagonals.  Suppose the convex polygon has many sides.  It is possible to find how many diagonals it has without drawing the figure and counting its diagonals.  The following formula gives that information:

Number of diagonals = 
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 where n = number of sides
Using the formula above, find the number of diagonals for a convex polygon with 107 sides.  Which of the following is the number of diagonals for that polygon?
A.  11,128

*B.   5,564

C.      106

D.        54

Rationale:

The correct answer is B.  When n = 107, 
[image: image25.wmf](

)

2

107

3

107

2

-

 = 
[image: image26.wmf]5564

2

11128

2

321

11449

=

=

-


Standard 4.4 – Data Analysis
Jackie is preparing a presentation for her boss.  She displayed her data in two different graphs.

· If Jackie is trying to convince her boss that Brand X is an acceptable choice, which graph should she use in her presentation and why?

· Display the same data using another type of graph, other than a bar graph, that would also allow Jackie to convince her boss that Brand X is acceptable.

Rationale:

The representation of the data in graph A seems to show a very small difference between the two brands X and Y.  If Jackie is trying to convince her boss that Brand X is acceptable, this graph indicates that studies show little preference for Y over X.  Graph B, because of the vertical scale used in the presentation, visually indicates a strong preference for Brand Y.  The small difference between the two products is exaggerated due to the vertical scale.

A circle graph is another way that this information could be presented.  Assuming each person polled could vote for only one choice, there is a total of 38 people in the survey.  The portion of the circle graph representing those who preferred Brand X would be 
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Standard 4.4 - Probability
Jeremy has a fair coin and a fair number cube with the faces labeled 1 through 6. 

What is the probability of getting both a head on a toss of the coin and a 4 on a roll of the number cube?

A.  
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*D.  
[image: image32.wmf]12

1


Rationale:

The correct answer is D.  The probability of success on both events is equal to the product of the individual probabilities, i.e.,
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Standard 4.4 – Systematic Listing and Counting
In how many different orders can 3 people stand in a line?
A.     1
B.     3
*C.     6
D.     9
Rationale:

The correct answer is C.  There are 3 people to choose from for the first space in line, 2 people to choose from for the second space in line, and 1 person to choose for the last space in line. 
3 x 2 x 1 = 6.  
Or, the following arrangements can be made:
Person A, Person B, Person C
Person A, Person C, Person B

Person B, Person A, Person C
Person B, Person C, Person A
Person C, Person A, Person B
Person C, Person B, Person A
Standard 4.4 – Vertex-Edge Graphs and Algorithms
Four cities are to be connected with roads so that it is possible to drive between any 2 of the cities without passing through another city.  Select the network that best represents this situation.

A.
B.

C.

*D.

Rationale:

The correct answer is D.  Only this network allows a person to drive between any 2 cities without passing through another city.
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