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Geometry
School geometry roughly mirrors the historical development of geometry, which began as a 
practical collection of rules for calculating lengths, areas, and volumes of common shapes. This 
expanded over time to include the study of the possible structures of space and ideas of symmetry 
and transformation. 

Students at grade 4 are expected to be familiar with a library of simple fi gures and their 
attributes, both in a plane and in space. At grade 8, students are expected to be familiar with 
the properties of plane fi gures, especially parallel and perpendicular lines, angle relations in 
polygons, cross sections of solids, and the Pythagorean theorem. 

Subtopics in the geometry content area are

 Dimension and shape

 Transformation of shapes and preservation of properties

 Relationships between geometric fi gures

 Position and direction

 Mathematical reasoning
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Geometry

Overall Results
At grade 4, the average score in geometry for 
students in Puerto Rico was 197. At grade 8, the 
average score in geometry for Puerto Rico students 
was 225. These scores were lower, on average, than 
the scores for public school students in the nation.  

In Puerto Rico at grade 4, the average score in 
geometry was higher for female students than 
for male students, while the results for students 

in the nation showed no signifi cant difference 
in the performance of male and female students 
in geometry. At grade 8, the average score in 
geometry for male students was not signifi cantly 
different from that of female students in either 
Puerto Rico or the nation. 

The next few pages contain sample questions 
from the geometry content area in the 2005 NAEP 
mathematics assessment. 
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PUERTO RICO

All students
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All students

Male

Female

  236

236

 235

197
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Average scale score

Figure 9
Average fourth-grade NAEP scores for geometry in 2005, 
by gender

Figure 10
Average eighth-grade NAEP scores for geometry in 2005, 
by gender

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.
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PUERTO RICO

All students

Male

Female

  225

  224

  227
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Grade 4

Sample question 9

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Choice A 32 22
Choice B 16 53
Choice C 11 9
Choice D 41 15
Omit 1 1

A piece of metal in the shape 

of a rectangle was folded as 

shown above. In the fi gure 

on the right, the “?” symbol 

represents what length?  

A    3 inches 

   6 inches 

C    8 inches 

D  11 inches 

14 in

11 in

6 in
3 in

?

Sample question 9 addresses the transformation of shapes and preservation of properties subtopic, which 
includes questions about symmetry, refl ections, translations, and rotations, and how shapes change or remain 
the same under transformations. Sample question 10 addresses the relationships between geometric fi gures 
subtopic, which includes questions about patterns of geometric fi gures, properties of simple and compound 
fi gures, and two-dimensional faces of three-dimensional shapes.

Sample Multiple-Choice Question

Sample question 9 involves visualizing the result of folding a two-dimensional fi gure into a three-
dimensional form. The framework objective measured in this question is “Recognize which 
attributes (such as shape and area) change or don’t change when plane fi gures are 
cut up and rearranged.”

Sixteen percent of the grade 4 students in Puerto Rico 
answered this question correctly. The incorrect 
answer choices for this question represent 
misconceptions about the preservation of 
length and the relationship between the 
dimensions in the two fi gures. These 
incorrect choices refl ect the following 
misconceptions and errors:

• Selecting other dimensions shown in one 
of the fi gures (choice A and choice D)

• Finding the difference in the lengths of the 
sides in the original rectangle (choice C)
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Geometry

Using 5 of your tiles, show 3 other different ways to 

arrange the tiles. Trace the tiles to show each fi gure. 

Show the lines separating the individual squares.

Sample question 10 

Sample Extended Constructed-Response Question

Sample question 10 is an extended constructed-response question that 
asks students to arrange fi ve squares according to specifi ed criteria. 
Students are provided with 10 paper squares to aid them in answering 
this question. The framework objective measured in this question is 
“Analyze or describe patterns of geometric fi gures by increasing 
number of sides, or changing size or orientation (e.g., polygons with 
more and more sides).”

Student responses for this question were rated using the following
fi ve-level scoring guide: 

Extended  Responses were those in which students drew three 
correct arrangements with lines shown separating 
the squares. 

Satisfactory  Responses were those in which students drew two 
correct arrangements with lines shown separating 
the squares.

Partial  Responses were those in which students drew 
one correct arrangement with lines shown 
separating the squares or drew two of the 
Þ gures given with a translation (must be 
translations or ß ips of two different Þ gures).

Minimal  Responses were those in which students 
made an attempt with Þ ve squares but 
showed no examples of a different way 
to arrange the squares (e.g., repeated one 
or more of the examples) or drew an 
arrangement with Þ ve squares that failed 
to meet criteria, such as  .

Incorrect  All incorrect responses. 
In Puerto Rico, 2 percent of grade 4 student 
responses were rated “Extended.”

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, 
National Center for Education Statistics, National Assessment of Educational 
Progress (NAEP), 2005 Mathematics Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Extended 2 11
Satisfactory 3 13
Partial 13 20
Minimal 23 19
Incorrect 24 19
Omit 36 17

It is possible to arrange 
5 tiles so that at least one 
side of each tile completely 
shares one side of another tile. 

Here are 3 different ways to do 

this.

Two fi gures are not considered different 

if one fi gure can be turned or fl ipped to 

match the other.
The fi gures below are not examples of 

proper arrangements or new arrangements.

A
B

C

Tiles do not share whole sides.

NO

This is the same as C turned.

NO
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Sample question 11 addresses the position and direction subtopic, which includes questions about relative 
positions of points and lines including midpoints, parallel and perpendicular lines, and points of intersection; 
cross sections of solids; and the representation of geometric fi gures in a rectangular coordinate plane. Sample 
question 12 addresses the dimension and shape subtopic, which includes questions about identifying, describing, 
and drawing two- and three-dimensional geometric objects.

Sample Multiple-Choice Question

Sample question 11 asks students to fi nd the midpoint of a line segment in the coordinate plane. The 
x-coordinate of the midpoint is the average of the x-coordinates of the endpoints, and the y-coordinate 
of the midpoint is the average of the y-coordinates of the endpoints. One way to fi nd the average of 
two numbers is to fi nd one-half of the sum of the two numbers. The framework objective measured in 
this question is “Describe relative positions of points and lines using the geometric ideas of midpoint, 
points on common line through a common point, parallelism, or perpendicularity.”

In Puerto Rico, 17 percent of the grade 8 students answered this question correctly. Some 
misconceptions represented by the incorrect answer choices in this question are given below:

• Finding one-half of the x-coordinate of the second point (4) and subtracting 
the x-coordinate of the fi rst point (2), which is 2; similarly, fi nding 
one-half of the y-coordinate of the second point (4 1

2) and subtracting 
the x-coordinate of the fi rst point (1), which is 3 1

2 (choice A)

• Finding one-half of the positive difference of the x-coordinates and 
one-half of the positive difference of the y-coordinates (choice B)

• Finding the average of 1 and 8 for the x-coordinate of the midpoint, 
and fi nding the average of 2 and 9 for the y-coordinate of the 
midpoint (choice D)

• Finding the sum of the x-coordinates and the y-coordinates 
(choice E)

Grade 8

The endpoints of a line segment are the points with 
coordinates (2, 1) and (8, 9). What are the coordinates of the midpoint of this line segment? 

A  (2, 3 1
2)

B  (3, 4)
 (5, 5)

D  (4 1
2, 5 1

2)
E  (10, 10)

Sample question 11

Percentage of eighth-grade students in each response 
category

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Choice A 25 7
Choice B 21 28
Choice C 17 38
Choice D 21 16
Choice E 15 8
Omit 2 3



Sample question 12 
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Sample Multiple-Choice Question

Sample question 12 asks students to identify which of the given fi gures could be folded into a triangular 
prism. The framework objective measured in this question is “Demonstrate an understanding about the 
two- and three-dimensional shapes in our world through identifying, drawing, modeling, building, or 
taking apart.” 

In Puerto Rico, 79 percent of the grade 8 students answered this question correctly. Some 
misconceptions represented by the incorrect answer choices in this question are given below:

• Not taking into account the scale of the fi gure when visualizing how it 
folds; one of the rectangular faces is not wide enough to 
completely meet all of its adjoining edges when folded 
(choice A)

• Not taking into account the total number of faces in the 
prism; in these instances, there are only four, instead 
of fi ve, faces (choice B and choice C)

• Not taking into account the manner in which the faces 
need to be connected to fold up into the prism that is 
shown (choice D) Which of the following can be 

folded to form the prism above?

A  
B

C  
D

Percentage of eighth-grade students in each response 
category

# The estimate rounds to zero.
NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Choice A 5 4
Choice B 5 4
Choice C 6 2
Choice D 3 2
Choice E 79 87
Omit 2 #
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Data Analysis and Probability
Data analysis is the process of collecting, organizing, summarizing, and interpreting data. This is the 
heart of the discipline called statistics. In the context of data analysis, probability can be thought of 
as the study of potential patterns in outcomes that have not yet been observed. 

At grade 4, the data analysis and probability content area focuses on students’ understanding 
of how data are collected and organized, how to read and interpret various representations 
of data, and basic concepts of probability. At grade 8, the emphasis is on students’ ability to 
use a variety of techniques for organizing and summarizing data (including tables, charts, 
and graphs), to analyze statistical claims, and to use more formal terminology related to 
probability and data analysis.  

Subtopics in the data analysis and probability content area are

 Data representation

 Characteristics of data sets

 Experiments and samples

 Probability
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Data Analysis and Probability

1000 125 150 175 200 225 250 275 300 500

PUERTO RICO

All students

Male

Female

NATION

All students

Male

Female

  241

240

 241

188

188

188

Average scale score

Figure 11
Average fourth-grade NAEP scores for data analysis and 
probability in 2005, by gender

Figure 12
Average eighth-grade NAEP scores for data analysis and 
probability in 2005, by gender

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

1000 125 150 175 200 225 250 275 300 500

NATION

All students

Male

Female 280

280

280

Average scale score

PUERTO RICO

All students

Male

Female

  224

  220

  228

Overall Results
At grade 4, the average score in data analysis and 
probability for students in Puerto Rico was 188. For 
Puerto Rico students at grade 8, the average score 
in data analysis and probability was 224. These 
scores were lower, on average, than the scores for 
public school students in the nation. 

While the results for public school students in the 
nation at grade 4 showed a higher average score 
for male students than for female students in data 
analysis and probability, the results for Puerto Rico 

students showed no signifi cant difference between 
the average scores for male and female students 
in this content area.  The pattern was different at 
grade 8, where in Puerto Rico, the average score in 
data analysis and probability was higher for female 
students than for male students, but there was no 
signifi cant difference between the scores of male 
and female students in the nation.

The next few pages contain sample questions from 
the data analysis and probability content area in the 
2005 NAEP mathematics assessment. 
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Sample question 13 addresses the data representation subtopic, which includes questions about data 
presented in pictographs, bar graphs, circle graphs, line graphs, line plots, tables, and tallies. Sample 
question 14 addresses the probability subtopic, which includes questions about informal probabilistic 
thinking and counting or representing the outcomes of given events.

Sample Multiple-Choice Question

Sample question 13 asks students to select an appropriate title for a bar graph. The framework 
objective measured in this question is “Read or interpret a single set of data.” 

In Puerto Rico, 32 percent of the grade 4 students answered this 
question correctly. The following incorrect answer 
choices to this question are based on 
misinterpretations of what could be 
represented by each axis of the graph: 

• The units on the scale are not appropriate 
(choice B).

• The number of categories does not match 
the number of bars on the graph (choice C 
and choice D).

Grade 4

Sample question 13 

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Choice A 32 53
Choice B 17 520
Choice C 18 10
Choice D 32 16
Omit 2 1

Jin made the graph above. 

Which of these could be the 

title for the graph? 

 Number of students who 

walked to school on Monday 

through Friday

B  Number of dogs in fi ve 

states

C  Number of bottles collected 

by three students 

D  The number of students in 

ten clubs

5
6

7
8

9
10

N
um

be
r
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Data Analysis and Probability

In a gumball machine 
there are 100 red, 75 blue, 

50 green, and 125 yellow 

gumballs. These 350 gumballs 

are mixed up. Sam puts money 

in and one gumball comes out. 

Which color is most likely to 

come out? 
A  Red

B  Blue
C  Green
 Yellow

Sample question 14 

Sample Multiple-Choice Question

Sample question 14 asks students to identify the most likely 
outcome of a random event. The framework objective measured 
in this question is “Use informal probabilistic thinking to describe 
chance events (i.e., likely and unlikely, certain and impossible).”

In Puerto Rico, 57 percent of the grade 4 students answered this 
question correctly. The incorrect answer choices in this question are 
the other colors of the gumballs. 

# The estimate rounds to zero.
NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Choice A 17 4
Choice B 11 2
Choice C 15 3
Choice D 57 91
Omit 1 #
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Sample question 15 addresses the characteristics of data sets subtopic, which includes questions about statistical 
measures that describe data sets, such as the mean, median, mode, range, interquartile range, and standard 
deviation; the effect of outliers; and scatterplots. Sample question 16 addresses the probability subtopic, which 
includes questions about theoretical and experimental probability; simple, compound, independent, and dependent 
events; and sample spaces.

Sample Multiple-Choice Question

Sample question 15 asks students to determine the median 
of a data set. The median of four numbers is found by 
listing the numbers from least to greatest and then 
fi nding the average of the two middle numbers. 
The framework objective measured in this question 
is “Calculate, use, or interpret mean, median, 
mode, or range.”

In Puerto Rico, 15 percent of the grade 8 students 
answered this question correctly. The incorrect 
choices for this question refl ect the following 
misconceptions and errors:

• Listing the numbers from least to greatest and 
then selecting one of the middle numbers 
(choice A and choice D)

• Using a correct strategy with an arithmetic error 
(choice C)

• Finding the average of the two middle numbers in the original list 
(choice E)

Grade 8

 The prices of gasoline in a 

certain region are $1.41, 

$1.36, $1.57, and $1.45 

per gallon. What is the median 

price per gallon for gasoline in 

this region? A  $1.41 $1.43C  $1.44D  $1.45E  $1.47

Sample question 15

Percentage of eighth-grade students in each response 
category

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Choice A 23 10
Choice B 15 51
Choice C 19 16
Choice D 25 15
Choice E 16 8
Omit 2 1



NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Correct 1 17
Partial 10 30
Incorrect 68 48
Omit 21 4

Percentage of eighth-grade students in each response 
category

Sample question 16 
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Data Analysis and Probability

Sample Short Constructed-Response Question

Sample question 16 is a short constructed-response question that 
requires students to reason about and explain the probability of a 
particular outcome for a problem in a real-world setting that involves 
dependent events. This question measures a student’s ability to 
analyze a situation that involves the probability of an event.

Student responses for this question were rated using the following 
three-level scoring guide: 

Correct Responses presented a correct answer and explanation. 
For example:

 Bill is incorrect because two of the candies that Bill 
ate were blue, which leaves only 8 blue candies. 
A total of 28 candies remain, which gives a 
probability of 8

28 (or 4
14

 or 2
7
) or 0.29.

Partial  Responses showed some understanding 
of sampling without replacement 
(i.e., that the number of blue 
candies has decreased because 
he already removed two), 
but the explanation was not 
complete enough to earn full credit.

Incorrect  All incorrect responses.

One percent of grade 8 student responses 
in Puerto Rico were rated as “correct.”

A package of candies contained only 

10 red candies, 10 blue candies, and 

10 green candies. Bill shook up the 

package, opened it, and started 

taking out one candy at a time and 

eating it. The fi rst 2 candies he 

took out and ate were blue. Bill 

thinks the probability of getting 

a blue candy on his third try is

10
30 

or  
1
3.

Is Bill correct or incorrect?

Explain your answer. 
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Algebra
The concepts of algebra provide students with a powerful tool for understanding mathematics. 
A main focus in the study of algebra is representation, for example, using variables, functions, 
and coordinate geometry. Symbolic algebra easily and effi ciently provides methods to represent 
problems and solve equations. 

At grade 4, students are assessed in their understanding of algebraic representation, patterns, 
and rules; graphing points on a line or a grid; and the use of symbols to represent unknown 
quantities. Much of the emphasis of the algebra content area at grade 4 is on recognizing, 
describing, and extending patterns and rules. At grade 8, the emphasis is on students’ 
understanding of patterns and functions; algebraic representations; algebraic expressions, 
equations, and inequalities; and linearity, including slope.  

Subtopics in the algebra content area are

 Patterns, relations, and functions

 Algebraic representations

 Variables, expressions, and operations

 Equations and inequalities

Photo by Norma Curet, Communications Offi ce, Puerto Rico Department of Education
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Algebra

Overall Results
At grade 4, the average score in the algebra 
content area was 191 for students in Puerto Rico. 
At grade 8, the average score in algebra for Puerto 
Rico students was 222. These scores were lower, 
on average, than the scores for public school 
students in the nation. 

The results by gender at grade 4 showed a higher 
average score in algebra for male students than for 

female students in the nation. However, in Puerto 
Rico, there was no signifi cant difference between 
the average scores in algebra for male and female 
students. At grade 8, there were no signifi cant 
differences between male and female students’ 
performance in algebra in Puerto Rico or in the 
nation. 

The next few pages contain sample questions 
from the algebra content area in the 2005 NAEP 
mathematics assessment. 

1000 125 150 175 200 225 250 275 300 500

PUERTO RICO

All students

Male

Female

NATION

All students

Male

Female

  243

242

 244

191

190

192

Average scale score

Figure 13
Average fourth-grade NAEP scores for algebra in 2005, 
by gender

Figure 14
Average eighth-grade NAEP scores for algebra in 2005, 
by gender

SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

1000 125 150 175 200 225 250 275 300 500

NATION

All students

Male

Female 281

280

281

Average scale score

PUERTO RICO

All students

Male

Female

  222

  220

  224
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Grade 4

Sample question 17

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Choice A 39 26
Choice B 12 4
Choice C 30 61
Choice D 17 8
Omit 3 1

N stands for the number of 

hours of sleep Ken gets each 

night. Which of the following 

represents the number of hours 

of sleep Ken gets in 1 week?   

A    N + 7 

B    N – 7 

   N × 7 

D    N ÷ 7 

Sample question 17 addresses the variables, expressions, and operations 
subtopic, which includes questions about representing unknown quantities 
with symbols and expressing simple mathematical relationships in number 
sentences. Sample question 18 addresses the patterns, relations, and 
functions subtopic, which includes questions about recognizing, describing, 
and extending patterns and rules.

Sample Multiple-Choice Question

Sample question 17 asks students to identify the 
mathematical expression that represents a situation 
described in words. The framework objective 
measured in this question is “Use letters and 
symbols to represent an unknown quantity in a 
simple mathematical expression.” 

In Puerto Rico, 30 percent of the grade 4 students 
answered this question correctly. 

The incorrect answer choices for this question 
represent a misunderstanding of the mathematical 
relationship (multiplication) between the two 
quantities (hours per night and nights per week) 
given in the question. 
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Algebra

Which rule describes the pattern 
shown in the table?  A  + 5 =
B  +        =

 +        + 1  =D  +        + 2  =

Sample question 18 

Sample Multiple-Choice Question

Sample question 18 requires students to identify a rule, given 
symbolically, that describes a pattern given in the table. 
The framework objective measured in this question is 
“Given a pattern or sequence, construct or explain a rule 
that can generate the terms of the pattern or sequence.” 

In Puerto Rico, 15 percent of the grade 4 students answered 
this question correctly. 

The incorrect answer choices represent the following 
misconceptions and errors:

• Finding a rule that describes only the relationship 
in the fi rst row in the table (choice A)

• Recognizing that the number in the fi rst column is 
doubled, but adding an incorrect constant value 
(choice B and choice D)

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

Percentage of fourth-grade students in each response 
category

PUERTO RICO NATION
Choice A 53 43
Choice B 15 20
Choice C 15 24
Choice D 12 11
Omit 4 2

4

5

6

7

9

11

13

15
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Sample question 19 addresses the algebraic representations 
subtopic, which includes questions about analyzing, interpreting, 
and translating among different representations (symbolic, 
graphical, tabular, verbal, and pictorial) of a linear relationship; 
representing points in a rectangular coordinate system; and 
recognizing common nonlinear relationships in meaningful 
contexts. Sample question 20 addresses the equations and 
inequalities subtopic, which focuses on questions about linear 
equations and inequalities.

Sample Multiple-Choice Question

Sample question 19 presents a graph in the xy-coordinate 
plane and requires students to estimate the x-intercept 
of the graph. The framework objective measured in 
this question is “Graph or interpret points that are 
represented by ordered pairs of numbers on a 
rectangular coordinate system.” 

In Puerto Rico, 22 percent of the grade 8 students 
answered this question correctly. 

Incorrect answer choices refl ect the following 
misconceptions and errors:

• Finding the y-intercept (choice A)

• Misreading the scale or incorrectly estimating the 
x-coordinate (choice B, choice D, and choice E)

x

y

O 1

1

–1

Grade 8

On the curve above, what is the best estimate of the value of x 
when y = 0?
 
A  –2.0
B  1.1

 1.4
D  1.7
E  1.9

Sample question 19

Percentage of eighth-grade students in each response 
category

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Choice A 27 18
Choice B 28 17
Choice C 22 49
Choice D 8 8
Choice E 11 6
Omit 3 1



Sample question 20 
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Sample Multiple-Choice Question

Sample question 20 asks students about the 
relationship between two variables when the value 
of one of the variables is changed. The framework 
objective measured in this question is “Interpret ‘=’ 
as an equivalence between two expressions and use 
this interpretation to solve problems.” 

In Puerto Rico, 26 percent of the grade 8 students 
answered this question correctly. The incorrect 
answer choices represent misconceptions 
about the relationship between the 
expressions 4x and 4(x + 2), 
which is equal to 4x + 8. 

Algebra

In the equation y = 4x, if the value 

of x is in
creased by 2, what is the 

effect on the value of y ?

 It is 8 more than the  

 original amount.

B  It is 6 more than the original 

 amount.

C  It is 2 more than the original 

 amount.

D  It is 16 times the original 

 amount.

E  It is 8 times the original 

 amount.

Percentage of eighth-grade students in each response 
category

NOTE: Detail may not sum to totals because of rounding.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for 
Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics 
Assessment.

PUERTO RICO NATION
Choice A 26 33
Choice B 23 9
Choice C 29 42
Choice D 9 4
Choice E 11 10
Omit 2 2
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Tables A-1 and A-2 list the NAEP 2005 
mathematics questions for grades 4 and 8 that 
were released to the public after the assessment. 
They are organized by content area and increasing 
order of diffi culty for students in Puerto Rico. 

Student results are presented in terms of the 
average score for each question. An average score 
for a question is expressed as a fraction of the 
maximum possible score and ranges from 0.00 to 
1.00. 

The average score provides a way of comparing 
the diffi culty of multiple-choice and constructed-
response questions. For a multiple-choice question 
or a constructed-response question that is scored  
correct or incorrect, the average score is the 
percentage of correct responses expressed as a 
decimal. For a constructed-response question in 
which students could earn partial credit if they 
did not have a completely correct response, the 
average score is computed by adding the percent 
of students receiving full credit to a fraction of the 
percent of the students receiving partial credit. 

An example of computing an average score for 
a constructed-response question can be provided 
for the grade 8 measurement question shown on 
page 15 that asks students to draw one rectangular 
region enclosed by another. Responses to this 
question were scored “Correct,” “Partial,” or 
“Incorrect.” For Puerto Rico, 16 percent of the 
students gave a fully correct answer, and an 
additional 4 percent of the students gave a partial 
answer. The average score for this question was 
computed as: 16 + ½ (4) = 18 or 0.18 when 
expressed as a decimal. The partial results were 
weighted by ½ because there were two levels of 
credit (correct and partial) for the question. Partial 
responses to a question with four levels of credit 
would receive weights of ¼ (minimal), ½ (partial), 
and ¾ (satisfactory). The fractions applied to 
partial responses are derived from the reciprocal 
of the number of credit levels for the question.

The average score for both multiple-choice 
and constructed-response questions takes into 
account those students who answered the 
question incorrectly, as well as those who reached 
the question but did not attempt to answer it. 
However, students who did not reach the question 
are not included in the calculation of an average 
score. (A student is considered as not reaching 
a question when neither that question nor any 
question following it in the section has been 
answered.) 

For purposes of comparison, average scores for 
each question are also presented for public school 
students in the nation (excluding Puerto Rico). 
Signifi cant differences between the average scores 
for a question for the nation and Puerto Rico are 
noted. 
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Table A-1. Average score on selected fourth-grade NAEP mathematics questions in 2005, by content area 

Number properties and operations
Puerto 

Rico Nation
Fill in missing numbers on a number line 0.51 0.77*
Identify a number given in expanded notation 0.50 0.86*

Solve a multi-step division problem 0.48 0.57*

Given a solution, determine the numbers in the problem 0.41 0.68*
Subtract fractions with common denominators 0.36 0.53*
Subtract two-digit number from three-digit number1 0.36 0.75*
Determine number of pieces from cutting wholes into fi fths 0.34 0.53*
Subtract two-digit numbers to solve a story problem 0.22 0.79*
Identify number sentence matching a situation 0.22 0.33*
Determine the value of a point on a number line1 0.17 0.55*
Identify numbers rounded to whole numbers 1 0.14 0.45*
Determine the greatest even number less than 20 0.07 0.72*
Solve a multi-step story problem1 0.06 0.43*

Measurement
Approximate fraction of an hour given minutes 0.37 0.49*
Determine which attribute could be measured with a meter stick 0.36 0.77*
Determine the area of shaded region on grid 1 0.17 0.47*

Geometry
Identify which shapes are cylinders 1 0.69 0.87*
Determine how many angles are less than 90 degrees 1 0.18 0.44*
Complete a set of written directions from a map 0.17 0.67*
Arrange tiles in different ways to satisfy given condition 0.16 0.36*
Determine the width of a rectangle after it is folded 0.16 0.53*
Mark a piece of paper to satisfy a given condition1 0.10 0.31*

Data analysis and probability
Puerto 

Rico Nation
Determine the most likely outcome in a story problem 0.57 0.91*
Identify the appropriate title for a graph 0.32 0.53*
Complete a bar graph from a description of data1 0.13 0.46*

Algebra
Identify the missing fi gure in a pattern 1 0.32 0.72*
Represent a situation with an algebraic expression 0.30 0.61*
Determine next number in given pattern 0.23 0.68*
Identify equation to describe pattern given in table 0.15 0.24*
Determine missing numbers in number sentence 0.10 0.44*
Extend a pattern on a grid1 0.08 0.38*

* Signifi cantly different (p < .05) from Puerto Rico.
1 Question was also administered to students at grade 8.
NOTE: Regular type denotes a constructed-response question. Italic type denotes a multiple-choice question. The average score for a question is expressed as a fraction of the maximum possible score and 
ranges from 0.00 to 1.00.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.
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Number properties and operations
Puerto 

Rico Nation
Subtract two-digit number from three-digit number1 0.73 0.88*
Determine the value of a point on a number line1 0.49 0.88*
Solve a multi-step story problem1 0.43 0.76*
Convert a written number to decimal form 0.38 0.67*
Identify numbers rounded to whole numbers 1 0.32 0.85*
Identify piece of information not needed 1 0.26 0.62*
Solve a story problem with multiple operations 0.24 0.58*
Recognize expanded form of number 0.24 0.40*

Determine distance between points from a written    
   description 0.20 0.22
Shade a fraction of a fi gure1 0.16 0.72*
Find the percent of a tip on a restaurant bill 0.15 0.29*
Identify a point on a number line 0.13 0.41*
Solve a story problem involving percent increase 0.11 0.35*
Write mathematical word problem given a scenario 0.02 0.11*

Measurement
Determine the area of shaded region on grid 1 0.34 0.77*
List angle measures from smallest to largest 0.33 0.72*
Draw arrow to represent direction on a fi gure 0.25 0.44*
Find length of a rectangle given perimeter and width 0.21 0.39*
Draw one rectangular region enclosed by another 0.18 0.50*
Calculate temperature increase on a thermometer 0.16 0.69*
Construct a fi gure on a grid 0.06 0.18*
Find area then construct another fi gure with same area 0.02 0.26*
Determine how many boxes of tile are needed 0.02 0.15*

Geometry
Identify which shapes are cylinders 1 0.90 0.93*
Identify which fi gure can be folded to form a prism 0.79 0.87*
Identify plane fi gure that results from opening a tube1 0.51 0.86*
Draw the refl ection of a fi gure 0.50 0.77*
Shade a grid to form symmetric pattern 0.35 0.61*
Find the measure of an acute angle 0.35 0.47*
Determine how many angles are less than 90 degrees 1 0.31 0.68*
Determine how many colors are needed to paint a cube 1 0.28 0.79*
Mark a piece of paper to satisfy a given condition1 0.23 0.61*
Determine which shape cannot be formed by 2 overlapping
   tiles 0.21 0.53*
Calculate midpoint of a line segment 0.17 0.38*
Use properties of quadrilaterals to solve a problem 0.14 0.24*
Construct a fi gure using tiles 0.08 0.34*

Data analysis and probability
Puerto 

Rico Nation
Read and interpret a pie chart 0.63 0.87*
Complete a graph given a set of data1 0.59 0.90*
Complete a bar graph from a description of data1 0.59 0.79*
Determine median price for a gallon of gasoline 0.15 0.51*
Given probability, determine faces of a cube labeled R 0.14 0.39*
Solve problem involving dependent events 0.06 0.32*

Algebra
Determine the location of a city on a grid 0.66 0.85*
Reason to order quantities 1 0.60 0.85*
Identify the missing fi gure in a pattern 1 0.56 0.89*
Determine the 6th term in a pattern 0.34 0.59*
Extend a pattern on a grid1 0.28 0.63*
Determine effect of increasing the value of one variable 0.26 0.33*
Use graph of two linear equations to solve a problem 0.24 0.44*
Determine an equation given a table of x and y values 0.23 0.53*
Estimate the x-coordinate from the graph of a curve 0.22 0.49*
Determine coordinates to complete a rectangle 0.17 0.59*
Identify the graph of whole numbers less than 5 0.17 0.36*
Extend a pattern involving perfect squares 0.15 0.39*
Identify an equivalent algebraic expression 0.15 0.42*
Reason about pattern on grid using concept of slope 0.02 0.24*

Table A-2. Average score on selected eighth-grade NAEP mathematics questions in 2005, by content area 

* Signifi cantly different (p < .05) from Puerto Rico.
1 Question was also administered to students at grade 4.
NOTE: Regular type denotes a constructed-response question. Italic type denotes a multiple-choice question. The average score for a question is expressed as a fraction of the maximum possible score and 
ranges from 0.00 to 1.00.
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National Assessment of Educational Progress (NAEP), 2005 Mathematics Assessment.
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